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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 # IAD98459 1 1 72 

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 lowa 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 i s  based on the Administrative 
Record for this Site. The Administrative Record is located in the following information 
repositories: 

lowa City Public Library 
123 South Linn Street 
Towa City, Iowa 

U.S. Environmental Protection Agency 
901 North 5"' Street 
Kansas City, Kansas 

The EPA has coordinated selection of this remedial action with the lowa Department of 
Natural Resources (IDNR). The state of lowa, acting through I DNR, 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. 

DESCRlPTTON 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 
andor reduce future soil exposure risks to acceptable levels by maintaining the present land use, 
prevent andlor reduce future human exposure to indoor air containing contaminants of concern 
(COCs) that exceed heal th-based levels, and maintain the existing ecological steady state and 
prevent andlor reduce future unacceptable risks to human health and the environment in Ralston 
Creek. The major components of the Selected Remedy include: 



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-Il linois Manor apartment building. 

Recovery of light nonaqueous phase liquid from the unconsolidated aquifer. 

a Implementation of technical impracticability waiver of applicable or relevant and 
appropriate requirements or heal th-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 
groundwater and light nonaqueous phase liquid (LNAPL) from two monitoring we1 Is 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-si te 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 Surnmary 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 

3/zk/ob 
Date 

sup-d ~ i v d  
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, lowa. The Comprehensive 
Environmental Response, Compensation, and Liability Information System (CERCLIS) 
identification number for the Site is IAD98459 1 1 72. 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 potentiaIIy responsible 
party, Mid American Energy Company (Mid American), including reimbursement for the 
EPA's oversight costs. 

The Site was forrnerIy a manufactured gas plant that is located in Iowa City, Johnson 
County, lowa. The Site is located east of downtown Iowa City at 505 East Burlington 
Street in a mixed commercial -and residential area. The Iowa-lllinois 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 I .  

11. Site History and Enforcement Activities 

Manufactured coal gas was produced at the Site beginning in approximately 1 857 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 1 940s Iowa-Illinois Gas and Electric 
Company (I  IGE) 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 1 50 
residents. The residents generally are students of the University of Iowa. The Iowa-lllinois 
Manor apartments were constructed by the Iowa-11 linois 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 1 948 and 1 970 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 1 998 in which i t  was determined further investigation was warranted due to the 
presence of elevated levels of volatile organic compounds (VOCs) specifically benzene, 
to1 uene, ethyIbenzene, and total xylenes (BTEX j; poly nuclear aromatic hydrocarbons 
(PAWS); cyanide; arsenic; and lead. 

En March 1999 the EPA, MidAmerican (a successor to JIGE), 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 a11 amendments to the report constitute the final Remedial Investigation 
Report for the Site. 

Tn 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 feasi bility study. Mid American 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. 

111. 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 bui Iding, soil, groundwater, and further contributions of contamination to the 
sediment of Ralston Creek from the Site. 

V. Site Characteristics 

The contaminants usual1 y associated with the production of manufactured gas include a 
group of semivolatile organic compounds (SVOCs) referred to as PARS. 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, phenoIic 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 
depih 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)py rene ranged from below detectable 
levels to a high of 59.7 micrograms per kilogram (peg). The highest concentration 
detected in surface soil sampling was located at SS-4 at 460 ygkg. The concentration 
of naphthalene ranged from below detectable levels to a high of 43 1 @kg at location 
SS-4. Naphthalene was not detected at any of the on-site surface soil sampling 
locat ions. 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 pglkg). * 

Toluene and total xylenes were each detected in three of the surface soil samples. 
Maximum concentrations for toluene and total xy lenes were detected at location SS-4 



at concenttat ions of 15.6 pglkg and 8.9 pg/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 (mglkg). Lead was detected at all of the surface soil 
sampling locations. The highest concentration was at o ff-si te location BH-47 
(470 rng/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 s ix  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)py rene concentrations were detected on-site at 
MW- 17 at concentrat ions of 350,000 @kg and 120,000 pgkg, respectively (see 
Figure 2). Acid extractable compounds were infrequent1 y 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 M W- 1 7 (benzene at 1 0,200 &kg) and 
SB-A (benzene at 6,400 pglkg, toluene at 3,930 pglkg, ethyl benzene at 1 2,900 y glkg, 
and total xylenes at 44,900 yg/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 cdncentration detected during the site investigation activities 
was encountered on-site at BH-9 (located on the southern pol-tion 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 mglkg). The highest lead concentrations were detected at off-site 
locations BH-12 (four to six feet.- 1,400 mglkg) and BH-24 (two to four feet - 
14,000 mglkg). 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. Groundwater 

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 we1 Is 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 instal led in the uppermost 
bedrock aquifer. Then with the subsequent detection of impacted groundwater in the 
bedrock aquifer additional bedrock monitoring we1 Is were installed to further 
horizqntally and vertically define impacted groundwater in bedrock. Through 2005, 
groundwater samples were collected on two to twelve occasions from each monitoring 
we11 (with the exception of MW-44 through MW-48 which were installed specifically 
for delineation of LN APL): Aluminum, arsenic, chromium, cyanide, iron, lead, 
manganese, acenaphthene, acenaphthylene, benzo(ajanthracene, benzo(b)fluoranthene, 
benzo(k)fluorant hene, benzo(a)py rene, chrysene, dibenzo(a,h)ant hracene, 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 nor be technically feasible at this time. 

Dense, nonaqueous phase I iquid (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, M W-8, and M W-48 has been conducted. A total of I05 gallons of 
LNAPL have been recovered. 

Historical Site use, soil descriptions, and groundwater concentrations suggest the 
presence of at least residual nonaqueous phase liquid (N APL) at locations other than 
those where it has been directly measured in monitoring wells. Table 1 of Decision 
Chart 1 in Esf itprating Potenrial 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 I ,  which states DNA PL-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 1 6 
monitored PAHs. In addition, 1 3 of the mon'itored PAH compounds were detected in 
Site ground water at concentrations exceeding 1 00 percent of the respective single 
compound aqueous solubility. The lateral extent of impacted groundwater with BTEX 
and PAH concentrations exceeding 1 ,  10, and 1 00 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, 
M W-49, MW-50 and M W-5 1 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 (M W-8, MW- I 5, 
MW-17, and SB-A). Sheens have been noted during drilling in bedrock at MW-26, 
M W-27, M W-42, and M W-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 condi tions 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 1 4 
air samples for PAH and BTEX analysis have been collected from crawlspace 
locations. t 

The highest concentrations of benzene and naphthalene detected in the crawlspace air 
were I .8 micrograms per cubic meter of air (pg/m3) and 0.25 pg/m3, respectiveIy. 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 1 6 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 pglkg. Naphthalene was detected at a maximum 
concentration of 8,600 pglkg. The highest PAH concentrations were detected adjacent 
to and downstream of the Site. Benzene was detected at a maximum concentration of 
56 c~glkg. 

Cyanide was detected in sediment samples at a maximum concentration of 1.6 mglkg, 
All cyanide detections were from samples located in the stream segment adjacent to the 
Site. Lead was detected at concentrations ranging from 7.72 rnglkg to 3,300 mglkg. 
A1 though the highest lead concentration was detected downstream of the Site, i t  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 Muliifamily. Almost the entire Site is covered with the 54-unit 
lowa-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 wafer. None of the 
existing water we1 Is are located in the contaminated plume area or are likely to ever be 
impacted by the Site. 

The city suppf ies 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. Wel Is screened in the Silurian and Cambro-Ordovician aquifers 
within the one-mile radius and owned by the University were uti,lized by the city 
primarily for blending with the surface water supply during spring runoff. However, 
with the cotnpletion 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 we1 Is 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 
instal lation of private water we1 Is 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 utili ty lines run beside and 
beneath Rafston 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. 

Ral ston 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. 

V11. Summary of Site Risks 

The Con~prehensive 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. 

Mid American 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 1 04. A risk of 1 0" represents an increase 
of one in ten thousand, or 1 11 0,000, 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 i s  a numeric expression of the 
noncarcinogenic risk to human health resulting from releases from the site being 
evaluated. 



I .  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 
norn~ally distributed data for each of the COCs in soi I. 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 7-3.1 0 through 7-3.1 2 (attached) present 
the COCs and their respective EPC for sediment in Ralston Creek. The tables list 
the ari thme-tic 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 



factor is applied and is dependent upon how well the chemical i s  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 noncaicinogenic 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 = CDI x SF 
where: Risk = a probability (e.g., 2x 1 o-') of an individual's developing 

cancer 
CDl = chronic daily intake averaged over 70 years (rng/kg-day) 

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

These risks are probabilities that usually are expressed in scientific notation (e.g., 
1 x l oa). An excess cancer risk of 1 x 1 om6 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 lgetime 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 1 w4 to 1 u6. 

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 i s  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 mechaiism 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, 



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 = CDJlRtD 
where: CDI = chronic daily intake 

RfD = reference dose. 

Tables 7-9.1 through 7-9. I0 (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 soi I, 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 of ten 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 Soi I. Screening Guidance. The 
results of the modeling were likely to overestimate the actual outdoor air 
naphthalene concentrat ion. 

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". For children, the HI was 1.4 (above 
the benchmark of 1 .O) 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 1 om6. 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 1 o ' ~  and the HI was estimated 
to be 0.1 2, These results indicate risks to the maintenance supervisor are within 
acceptable risk ranges established by the EPA. 



A utility worker that performed maintenancelrepairs to utility lines servicing the 
Iowa-Ill inois Manor was evaluated for inhalation of dust and incidental ingestion of 
and dermal contact with soil to a depth of ten 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 1 W7. 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 1 o '~ .  For a child the cancer risk would be 
4.5 x 1w2. The calculated Hls  were 3,000 and 7,100 for adults and children, 
respectively. There would be a 96 percent probability that the ten micrograms per 
deciliter (pgldl) 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 di benzo(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 lo-', 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 1 0". For the maintenance supervisor, inhalation of constituents in 
indoor air resulted in a cancer risk estimate of 1.7 x 1 0-6 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 I i tter 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 H1 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 I x 1 o - ~ ,  with values of 3.1 x 1 o ' ~ ;  
1.5 x lo-', and 1.2 x 1 o - ~  for the upstream, adjacent, and downstream reachesj 
respectively. These results indicate risks for this receptor are negligible. . 



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 0.0 14,0.063, and 0.004 for the adjacent, upstream, and 
downstream reaches, respectively. The total cancer risk slightly exceeded I x 10" 
for all three reaches with values of 3.1 x 1 om6, 1.4 x 1 o - ~ ,  and 1 . I  x 1 oa 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 pub1 ic 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, contaminants 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 i s  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 general1 y 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. 



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 genera1 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 andlor reduce human exposure to groundwater containing COCs that 
exceed ARARs or health-based levels. 

Prevent andlor 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 andlor reduce future human exposure to indoor air containing COCs that 
exceed heal th-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 Ievels 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 baSed 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 I x 1 o ' ~  andlor 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 fa1 Is 
within the acceptable risk range. 



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 concentrat ions for indoor air monitoring were calculated for benzene and 
naphthalene based on an excess cancer risk of 1 x 1 om6 andlor a target hazard quotient 
of 1. The benchmark concentrat ion for benzene is 0.8 microgram per cubic meter 
@dm3) and the action level for naphthalene is 1.3 Clg/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 significant1 y 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. 

1X. Description of Alternatives 

A feasibility study was conducted to develop and evaluate remedial alternatives for the 
Site. Remedial al tematives were assembled from applicable remedial process options and 
were initially evaluated for effectiveness, i mplementabi l ity, and cost. The alternatives 
meeting these criteria were further evaluated and compared to the nine criteria required by 
the Nationd 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 

All oft hese alternatives (except the no action alternative) include common elements. 
Descriptions of these elements follow. 

1 
2 
3 
4 
5 
6 
7 

No Action 
Institutional Controls 
InstitutionaI Controls and Groundwater Monitoring 
lnsti tutional Controls and Monitored Natural Attenuation (MNA) , 

Institutional Controls and Biosparge with Groundwater Monitoring 
Institutional Controls with Groundwater Extraction, Treatment, and Monitoring 
lnstitutional Controls and LNAPL Recovery with MNA 



Institutional Controls (ICs): Each of the alternatives (except for the no action alternative) 
includes implementation of ICs. The 1Cs 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 instal lation 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 a1 ternative) 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 resching the sediment at 
levels posing unacceptable ecological or heal th-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 
Ieast would include periodic analysis of groundwater samples collected from monitoring 
wells on and off the Site for the COCs. 

Monitored Natural Attenuation IMNA1: 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 



be taken to monitor, control, or remediate the air, soi I, 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 

A1 ternative 2 includes the 1Cs 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 prohi biting instal lation and use of water welts, preventing 
exposure to contamination in air, subsurface soil, and creek sediment. Data gathered 
at the Site indicate that natural attenuation i s  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 1Cs 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 i s  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 
i s  not anticipated that the entire plume would ever achieve the groundwater action 
levels. 



D. Alternative 4 - Institutional Controls and Monitored Natural Attenuation (MNA) 

Alternative 4 includes all of the components of Al ternative 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 
whet her the groundwater plume is stable or decreasing, and whet her Site conditions 
remain favorable for natural attenuation to occur. 

The expected outcome of Alternative 4 is that the 1Cs 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 MN A 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. 



F. A1 temative 6 - Institutional Controls with Groundwater Extraction, Treatment, and 
Monitoring 

Alternative 6 includes at I 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 A1 temative 6 i s  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 sotbent 
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, soi I, and sediment. LN APL 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 LN APL recovery. Groundwater 
monj toring would provide a mechanism for monitoring the movement of 
contaminated groundwater, although i t  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 
pIume stability. 

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 ( I )  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) statelsupport 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, kduced, or controlled, through institutional controls, engineering 
controls, andlor 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 1Cs 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 N APL. 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 
di benzo(a) ant hracene. 



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 12IId) of CERCLA, 42 U.S.C. Section 6921(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. 

A~plicable 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 a~wro~ria te  
reauirements 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, Altei-native 5 would not significantly shorten the timeframe in 
achieving chemical-speci fic 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 treatmentaf 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 si te-speci fic conditions that may inhibit groundwater restorat ion 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. 



This has been documented in the FS Report and therefore it has been determined that 
a Technical Impracticability (TI) ARAR waiver i s  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 T1 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 mekt Solid Waste Disposal Act requirements for proper handling and 
disposal of the recovered material. 

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 folIowing 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 1Cs 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 
I DN R rules; and (4) environmental covenants which prohibit future well installation, 
maintain existing conditions in Ralston Creek, and provide controls on the Site 
property. These 1Cs 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 I DNR, and standardized in state code, a high level of long-term ' 
effectiveness and reliability is expected. All alternatives will require a five-year 
review. 

AI temat ive 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 i s  continued indefinitely, experience at other sites has demonstrated this 



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 (A1 temative 4). 

Alternatives 5 and 6 may mobilize DNAPL thus exacerbating curreit conditions. 
Groundwater ex traction may draw DNAPL to the extraction we1 Is 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 ofToxicity, 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. 
~lternatives 2 through 4 do not involve active treatment and, therefore, create no 
greater degree of reduction in toxicity, mobility, or volume, than ongoing intrinsic 
remediat ion. Significant amounts of contaminant mass consisting of carcinogenic 
PAHs wi I l 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 wil I 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 
potential I y exposes Site workers to soil contaminatio; during system installation, but 



risk to the conimunity 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 a1 ternative. 

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 feasi biliry, 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 difticult 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 i s  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 we1 l as 
present worth costs. Present worth cost is the total cost of an al temative over time in 
terms of today's dollar value. Cost estimates are expected to be accurate within a 
range of +50 to -30 percent. 



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 
Alternative 5 4,116,300 
Alternative 7 1,590,800 . 
Alternative 4 1,442,200 
Alternative 3 1,242,800 
Alternative 2 590,500 

H. Statelsupport Agency Acceptance 

$he IDNR has participated in the oversight of activities at the Site, including review 
of the R1 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 P C P  §300.43O(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 ex tent of contamination underneath the lo wa-11 1 inois 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. 

XI1. Selected Remedy 

The SeIected Remedy for the Site is A1 ternative 7. Alternative 7 provides for the 
implementation of institutional controls, periodic air monitor, periodic sediment 



monitoring; MNA, and the recovery of LN APL 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. 
Altemat ives 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 TI zone without monitoring the groundwater. 
The costs of Al ternatives 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 LN APL recovery, LN APL 
recovery reduces a source of groundwater contamination and potential contaminant 
migration. A Treatability Study was conducted to test active LNA PL recovery by 
vacuum extraction at the Site. Based on results of the Treatability Study, it is 
unlikely extensive vacuum-aided recovery, active skimmer we1 Is, 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 we1 Is where the sorbent socks are regularly saturated after one 
month, new socks will be placed on a month1 y basis. In other wells, the socks can be 
left in place or wrung our 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 T1 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 wi I I ensure continued protection of Ralston 
Creek in the vicinity of the Site in the future. 



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 $1  92,709 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 i s  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 1Cs 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. hilonitoring for the M N A  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 1 2 1 of CERCLA, 42 U.S.C. Section 692 1, 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. 



A. Protection of Human Health and the Environment 

The proposed 1Cs 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, 
pursuanr.to CERCLA 12 1 (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 heal th-based action levels within a specific portion of the 
contaminated groundwater plume. Therefore it has been determined that a T1 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 T1 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 
Sol id 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." , P C P  
§300.430(f)(1 )(ii)(D) 1. 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. 



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 T1 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 
12 1 (c) of CERCLA and NCP 5300.430(f)(5)(ii i)(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 AIternative. 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 contaminat ion 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 folIowing 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 lprovide 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 sa~nples were coIlected from adjacent properties 
surrounding the Site in all directions, fully characterizing the extent of soi 1 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 sampIing 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 



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 wi 11 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 actiois 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 fiom 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 operat ions ceased. Historical records were reviewed in an 
attempt to determine where features of the plant were located as we1 1 as other geographical 
features such as Ralston Creek. This information provided a starting place for Site 
investigations. The results of initial sampIing led to further investigations to determine the full 
extent of contamination emanating from the Site. 



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. I t  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 R e ~ a r d i n ~  Risk Associated with the Site 

I f  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 
currentlv 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. 



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 ro 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 condi tions 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 1 4,2006. 

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. 



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 soiI and groundwater in the unconsoIidated' 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. AIso, 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. I t  was assumed that the worker wouId 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 re ear din^ 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 by products through biologically mediated reactions that occur naturally in 
the groundwater system. 



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 througf'l the 
foundation of t f ~ e  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 Regardine Remedv Implementation 

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

The PRPs that have been identified for this Site are MidAmerican Energy Company and the 
Iowa-11 l inois Manor Partnership. The EPA will provide tl~ern 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. lf that 
effort is unsuccessful, the EPA could implement the remedy and seek to recover the costs of 
doing so from the PWs through the courts. 

Who will be responsible for conducting the monitoring that is part of the remedy and 
where will the detaib 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. 



Cornmen ts Regarding Environmental Covenants 

Whit  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 lowa 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 10 wa are established 
pursuant to the lowa Uniform Environmental Covenants Act. EnvironmentaI covenants may, for 
example, require a notice of change in property. ownership, not ice 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 I iner 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 wi I l 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 
noti tications 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. 



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 RaIston 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 Regardine 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 direct1 y 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 lowa 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.nov/renionO7/. 



Where can the public find the EPA's responses to the pubIic 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, al I 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. 

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

Not a1 1 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 we1 Is containing LNAPL are the Iowa-Illinois Manor 
Partnership and the city of lowa 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 IiabiIity 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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TABLE l 

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

Health-Based 
To-Be-Considered (TBC) 

Values 
Contaminant of Chemical-Specific ARARs Risk-Based Concent ration 

Potential Concern (MCLs) (RBC) 

Selected Groundwater 
PRG 

PQL (basis for selection) 

2-methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Cluysene 
Cyanide 
Di benzo(a, h)an thracene 
Ethylbenzene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Toluene 
Xylenes, total 

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

0. I 3  (PQL) 
0.2 (MCL) 
0.1 (PQL) 

0. I 4  (PQL) 
0.85 (RBC) 
200 (MCL) 
0.033 (PQL) 
700 (MCL) 
490 (RBC) 
0. I (PQL) 
6.2 (RBC) 
294 (RBC) 

1,000 (MCL) 
10,000 (MCL) 

Notes: 
Al l  values are presented in micrograms per liter (pgL). 
MCL = Maximum contaminant level. 
A M R  = Applicable or relevant and appropriate requirements. 
PRG = Preliminary remedial goal. 
PQL = Practical quantitation limit. 
RB = Risk-based PRG.' 



TABLE 2 

PRELIMINARY REMEDIATION GOALS FOR SEDIMENT IN RALSTON CREEK 

FORMER MANUFACTURED GAS PLANT - IOWA CITY, IOWA 

Constituent of Potential Ecological Preliminary Remediation Coals 
Concern (Consensus-Based Probable Effect Concentration I PECI) 

Anthracene 

Benzo(a)ant hracene 

Benzo(a)pyrene 

Chrysene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenathrene 

Pyrene 
Total Polynuclear Aromatic Hydrocarbons 
(PAHs) 

Notes: 

Values are presented in micrograms per kilogram (pglkg) dry weight. 

Source: MacDonald, D.D., C.G. lngersoll and T.A. Berger. 2000. Development and evaluation o f  consensus- 
based sediment quality guidelines for fresh water ecosystems. Arch. Environ. Conrattt. To.ricof. 39: 20-3 1 .  



TAR1.F. 4 

GROUNDWATER ALTERNATIVE 7 .  ACCESS RESTRICTIONS AND LNAPL RECOVERY WlTH MNA 
FORMER MANUFACTUHED GAS PLANT SITE - IOWA CITY, IOWA 

NOIGS: 
Unil wsls hscd on pwiursprojeds, sclbmtrsdor bids or Ma118 Henvy Conmwlion (1999) or hvirmmcntal Rtndi l ion~(MOij  C a l  D D ~ .  
ROR - Rate of Rebrn. 

I ~ e ~ c r l y U u n  

DIRECT COSTS 
Mrect Capital Caw 

Legal Fees 
PreparelMod~fy Awes R e a r i d i m  

Rdstoll CneWApartment Alr Moultorlug 

Vwuum Wccovery Events 
OvasighllYac TrucWGaugmg/l3iyacsl 

P m l v e  Recowry 
Satrent Socks 
Prcducl Dispml 

MNA CoslF 
Well l&lhuon 
Well Abadonoteut 

Fua Y w  Mon~loriig Costs 

CwUugenty 
TOTAL-DIRECr COSTS 

INDIRECT COSTS 
Iollirecl Capital CosCs 

Work Pbn and [.(raw and Safely P h  
Project Marclgemu~t 
Fluid Tune ( ~ C U I ~ I I  umct~on tvtnla) 

Indired Annuul CwU 
ficldfimc (Isl y w r  GW dor ing)Suppl i r .&  
KeldTune (MW instalhion & dcvclcpnrm~) 
Rqcct Mmgctnm~ 
S e r n ' m o l  Producl Recovery Repar1 
Field T i e  (~nainlzrnucdu~ylcdi~~) 
Grwudwa~aMmkoc.utg R e p t  and I'M 

PmJwl Qae-UUI Cmu 
PM, Bid P r ~ S t l r ~ V C l o s ~ O u t  Repm 
F~eld Tiult 

Flve Year Review Cosls 

Ccut1ugeury 
TOTAL4 NDIRECT COSTS 

H&rou CreeWApanmtnt Alr Colnpnnculs 

Net PrtsenlVnlul d Annurll d Close-out Cmls 
Pmjerled fw 30 yews I Q ~ I  (29 ddiii~181) 

Passive Recovery - D i m  and lndired 
Quarterly -Yearly Direcl md Indirect Cmls 
Scmi;mnual- Yearly Oued mdlndiml C o w  
A M U ~  .Yearly Direct ~ndlnd'utcl Co* 

TOTAL COST (30 I'ers) 

UUmattd 
Qum(Ity 

I 

1 

0 

30 
1 

I 
I 
1 

20% 

1 
1 

10 

4 
1 

12 
2 
12 
2 

ROB 
5 %  
5% 

ROR 
5% 

20% 

I 

ROR 

5% 
5% 
5% 
5% 

Uul1 

lunp 

lump 

lunpl 

tach 

trip 

loud 
NPV 
total 

lunlp 
h o p  
lump 

cvcnt 
wem 

lnontbs 
e v u l  
everu 
luttp 

Yrar 
311 
30 

Eveub 
h 

lump 

Ymrs 

5 
1 
3 

25 

Unlt 
Cost 

$19,200 
Subtolal 

$16.60U 
Subtold 

$970 
Subtdal 

SP 
$4 50 

Shtbldal 

538,988 
$4 16 

$55.500 
Subloial 

TOTAL 

$18.000 
%S.OW 
$1,200 

Subtotal 

W.OOL) 

58,000 
$1.200 
56.000 

f 500 
$12000 

sulllutal 

Cml 
%.CW 

5m.m 
Sublotal 

Ear11 
$1&,0W 

SllMotaI 

T0TA-L 

$510.600 
Subdola1 

Annual 

SZ1.600 
$121,000 
560.500 
530.250 
TOTAL 

1' olsl 
Cost 

S 19,ZNI 
S 19J00 

$ 
3 16,W 

1 - 
S - 

$ 270 
$ 4 3  
$ TLO 

$ 38.988 
$ 416 
S 55,503 
3 94,901 

S Z6,2aS 
S 157,lW 

S 18,W 
S S,WM 
S 12CW 
S 35,OUO 

S 16,OUO 
$ 8,000 
S 14.400 
$ IZOOO 
$ ' 6,000 
5 2 4 , 0 ~  
$ 80,400 

N PV 
$I ,388 
$4.628 

S 6,016 

NW 
S50.285 

S 503% 

34,344 
S 206,041 

$ 510.600 
$ 510,6(W 

PV 

$93,517 
$1 15.238 
$15691 1 
$350.752 

S 716,418 

S l,S90,%110 

CommmlCE 

SedTab1cH-q 

16,600SeeTnbleH-3 

6-hmlr event, wnimgmcy 

Awumes tnmtbly d1angc-wloiM\V-8andMW-48 
Asume p i W . u p  every 3 mmrhs 

SceTablsH-6 
See Table H-6, Y mr 30 
SetTnble H-6 

One p o t t  fw one txtm&d day. 

t-cwor2 rm Zdays pw e v m  
5 rlnys fur msrsllatim & 3  h y s  far de~elcpment. 

One p c m  fw wc ptlal day. 

Abandmmtnt ofrecovery trmcbes 

Evcly Sycarsfor .33 yesrs. 

CostsNPV h m  Tables H.2and H-3 

MNA O~wndwa~nMvloniloring Sot Tablt H-6 
M N A  Gmndwata Monitcwing . Sct  Table H.6 
MNA Grwndwela Mmilorlng . SseTshle H-6 

Costs rwudeduplo nmrcst $100. 



TMlE 7-1 

SELECTIW OF EXPOSURE PATHWAYS 

FORMER MPNUFACTURED G 4 S  FLA$lT 

IOWA CITY. IOWA 
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TABLE 7-1 

SELECTlCFl OF EX'FOSURE PATHWAYS 

F ~ R M E R  MPNUFACllJRED G4S PLANT 

IOWA CITY. IOWA 

Ral~onje ~w Selecllui or Ercusbn 
of Expmure Faihway 

Rdston Crwk 

Page 2 of 3 

49 



TABLE 7-1 

SELECTION OF EXPOSURE PATHWAYS 

FORMER MANUFACTURED G4S F'LANT 

l OWA Cl TY, IOWA 

Ratiooale Iw SWecboo or Exclusion 

of Exposure Parhway 

Shallow Grwndwatw - 

Page 3 o f 3  
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TABLE 7-3. I 
MEDIUM-SPECIFIC EXPOSURE WlNT CONCENTRATION SUMMARY 

FORMER MANUFACTURED GAS PIAKT 
IOWA C W ,  IOWA 

ReasmaMe Maximum Eqx@~re Central Tendency 

For nondetects, 112 sample quantitation limit was used as a proxy concentration. 
W-Test: Developd by Shapiro and Wilk, rder to Supplemental Guielance to RAGS Calculating the Concentration Term, OSWER Oirective 9285.7-081, May 1-992 

Statistics: Max Maximum Detected Value 
95%UCL-N 95% upper contidence limit on Ihe mean Iw normally distributed data 
95%UCL-T 95% upper confidence limit on Ihe mean tor the log+transtwmed data 

(1 ) 9% UCL exceeck mainwm detected concentration. Therefore, maximum concentration dsed for EPC. 

€PC - h u r e  Point Concentration 
NIA - Not Applicable. Data not nmllydst. lbutqi 

UCL - Upper Confidence Limit on the mean. 



TABLE 7-3.2 
MEDIUM-SPECIFIC OlPOSURE POllrhl CONCEKTRATION SUMMARY 

FORMER MNUFACTURED GAS PUKT 
IOWA CITY, IOWA 

Scwario Timetfame: CurrsntrFulure 
Medium: Surfam Soil 
Exposue Medim: Sulfa= Sail 

Exposwe Point: Surfan? Sol in Apartment Yard From 0-0.5' BGS 

Fw mn-Weds, 112 sam@e quantitation lrnit was used as a proxy mneentration. 
W-Test: Developed by Shapim and Wilk. refer to SuFplmsntat Guidance to RAGS: Cdculating the ConmnMion Tern. OSWER Diredive 9285.7-08t. May 1992 

Satistics: Max Markmum Detected Vabe 
95Y-UCL-N 95% upper contidmce limit on the mean tor normally dislributed data 

9596UCL-T 95% upper contidenm limit on the mean tor h e  log.transformed &a 

( I )  ShapirwWiks W Test hdicate6 data are normally rrtstrituted. 
(2) Under the W.tesl, data mt consistent wkh n m a l  or Iqnwmal distribution. UCC c~sewat ivdy calarlated assuming a log-nonnal d&ihtion. 
(3) UCC rat calculated with less than eight sarrples: €PC set equal to the maximum daeded conmiration. 
(4) ShapireWilks W Test indicates d&a are lopnormally dishbutsd. 

EPC + EKpswe Point Concentram 
WA - Not Apflimble. Data not n m a l l y  distributed. 
UCL - Upper Ccntidmce Limit on the mean. 



TABLE 7-3.3 
MEDIUMSPECIFIC EXWSURE POINT CONCENTRATICN SUMMARY 

FORMER MANUFACTURED M S  P W T  
IOWA CITY, IOWA 

Fw non-detects+ 112 w e  quantfialion Iht was usd = a poxy xycncenhatiwr. 
W-Test: DevelnpDd by Siapim and Wik, refer to Scpplomontal miclance to RAGS: Caldating the m n t r a t i o n  Term. OSWER Dirottke 9285,7081. May 1992 

Statiptlcs: Mar h i m u m  Deted6d Va4.bs 

9558UCL-N 85% upper cmfldence limit on h e  mean lor nwrnally dmributed data 
9%UCL-T a m  u p r  a n f i d m e  limit m h e  mean tor the togiramfarmsd data 

(1) ShapirMilks W Test indcates data are rmrmdly distribuled. 
(2) Under the Wqest, data not mistent with namal or lognormal dlstributim. UCL conservatively calculated assumiq alognumal dc4tikRion. 
(3) Shaplro-Wilk W T& hicatss dataab kg-rmnw distributed. 
(4) 95% UCL exceeds m i m u m  detected cmoentrath, Thetafore, maKimurn concentration usad for EPC. 
(5) UCL rd cadcubtad with less than eigH samps:  EPC set equal to the m a x i m  detected axlwntr%ion 

€PC + Expwra Pairii Cancenkatii 
NIA + Not AWE*. b t a  not nmmdy 68tributed 
UCL - w r  COnlidence Limit on the rnm 



T A U  7.3.4 
MEDIUM.SPECFIC W O S U R E  WPIT C#4CU4TRATRN SUhlMPR'( 

FCSIMER PJAt4UFACTURED GAS PCANT 
ICWA CITY. IOWA 

For nmdecects. 112 sdm@ quanliratlon hmlt w6s l ~ e d  r, a pnxy conce-. 
W-TGI: &vdopedby   ha pi road ~wilk.rdef*ro SuFplmmd Qmhnce ro RAG$: Cakdatlqthe Cmenuaum Term. O S W R  ~ k r a a i w e 9 2 8 5 . 7 ~ 1 . ~ ~ a y  1x2, 
S ~ ~ S s u c s  Max Maxlmun O s t e a m i  Vdue 

9WUCL-PI 95% l ~ p w  ~ S a e n c e  I I ~ I  on the mean lor ram& dklnhled &a 
%%UU-T 0% uper confidence I I ~ I  on he  m e m  lor the logrramtcmed &la 

(11 ShapmWIb W Tssr ImhcateadatasremmaUy dsmtvted. 

(21 Urdw the W4ew. data nu wmr;[em nh normel or lognmnal dsulbljoo. UCL cmsueKwdy alo~laled w m g  a lwpmnal dslnbulon 
(31 S h w r o ~ w ~ K W  T=t l d u a s ;  dm2 aelcg-lrrnnally drlnbuled 

(41 UCL nu calculwr wth less Ihw slghl s d s :  EPC set equal ro the inammum daa:ted cmcmlmion 

(51 96% VCL (bassd OI Iw rrwdormed dae) 1s lws than h e  h e t ~ c  mean mncenrraIlon Thedae, h e  arnhmeric rnm wm exl tor EPC 

€PC - Ewwurs Pant Concaornnon 
NIA . Noc Af@c&e. D r a  nM. rsrrnaly 4 ~ 1 b t e d  
UCL - U p  Confidsnce Umlt on he m n ~  



TABLE 7-3.5 
M EDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

, FORMER MANUFACTURED GAS PLANT 
tOWA CITY, IOWA 

For non-deteds, 112 sample quantilation limb was used as a p x y  omcantration. 
W-Test: Devdopci by Shapiro and Wik, refer to Supplemental Guidance to RnGS: Calculating the Concenlration Teml, OSWER Piredive 9285.7-061, May IS92 
Statisia: Max Maimurn Detscted Value 

4574JCC-N 95% i pp  cunfidence liml on the mean for nmaltydistributeU data 
95%UCL-T 95% upper confidenm liml on the mean lor Ihe logtransformed data 

(1) ShapirwWiks W Test hdicates data are normally distributed. 
(2) 95% UCL exceeds maximum deteaed conwntration. Therefore, maximum concentralion used for €PC. 

€PC - Expsue Point Conesntraion 
MA - Not ApplicaMe. Data not normany distributed. 
UCL - Uppsr Conlidence Limit on the mean. 



TABLE 7-3 6 
MEDIUM-SFEMPIC EXWSWE POINT RMlCENTRAllON S U M \ '  

FOMER WWACTWED GAS rwi r 
IOWA C[m. IOWA 

Grwndwaer 
*l*Mbun- OrwndVMI 

mn q,L MIA H A  2Bam M,MO MiT* i l )  

.d q b  NIA YA 438 lw 438 Mar ( I )  

HqnpUld68 sb tUA MA Ifl.COl W 1B.(m Miu ill 

1 1 . m  uai. 
ugc A tub 2.850 2.650 Ma). 

v p l  WA NIA B.QS0 W 6 .W M a  

y l l  MIA PYA 2810 d L  2.870 hlax 

ugk MIA M A  

WI tllA WA 

( 4 r n 1 t - a ~ ~  u g t  Nla WA WL 118 

B M m ( 4 W  up& NIA MA 4 1  w$L 44 N u  ['I 

Ban.?qb)Ildwanhw~e ugk MIA NIA M WL ,20 Nux ( I ]  

R a m ~ n u a a n h e  u g h  MIA WA 127 4 L  127 NU ill 
CnW"e upk NIA NIA M W ' M  Max f T 1  
3bM2(4h]mhraoane UQI NlA Nla 1 1  0 W 11.0 M U  (1) 

Fluowe C q 4  NIA NIA 54B Vpn 548 MU <TI 
rmnql .2 ld lp l .a"o  u g 4  NIP, MIA 23 w 23 LI w ( I )  

2-Whylqaprhdem NlA NIA 2.120 yln ?.?a Mar 01 
NqlMhgOne uq+ NIA N A  B:QO upn 8.290 Mar (I1 

Rsnaruhmv ug4 NIP. W4 785 .vph 705 Uak (11 

Fm nm4eukra. l t .?simpaqum~~lrlm m11 a19 uaad as a pmq m m m i m  
W - T H :  DwWpbn bl Shlprn rm Wk mra to S u p p m w u  tuiarncalo RAGS.: CmtulaIrq #no Concullra#~ Tm. OSWEdDlmlnhe 8281 7.WI. M q  1992 

SlaiiPln. Max- W l m m  Damad Vabe 
QSWCL,N 85% r l p p  mmMra I8rnli on IM moan Irr malye.surouaddata 

9SWCL.T Y 5 L  upp" m m t a  rmli on Ihe moan Iw lnr ag.!ranaramw aala 

( I )  For gurd*arer.oWn - not a-d a w r r  w m .  muamurn duwm rsfc~tmnar wyr wel  er urn EPC. 



TABLE 7-3.7 
MEDIUM.SPECIFIC EXWSURE POINT W E F I I R A T I O N  SUMMARY 

FORMER MANUFACTURED W PLANT 
DWACITY, IOWA 

Fw nm.&te?k, 112 Mmple qumlimimn llmlt wes used as a p x y  wocenlrahn. 
W-Tml- Developd tpl Shnpiro md Wilt, rUor to S u w m e l l e l  Guldnce M RAGS- Celculalng Iha Concen1rat;on Term. OSWER Direclive 0285 7-081. May 1092 

SLallsutp: Max Ma*irnrm h t e c t w  Value 
95KUCL-N 9% uwor  conll&rrts llmll m Vle mean lor numr l y  chslrlhteadale 
9595UCL-T 95% upper c m l l b m  I~ml on lee m a n  lor Ibe log-lra~slormooaala 

(I I UCL no1 calculated MtC less Ihan eight samp(6s: EPC set equal lo  tte rnrnlmum Clsc lsd concenl rah 

EPC . trposuro P e i n l C m c ~ t m t i m  

NIA - MIAQplIcBW. Dat~ not n m a l l y  dislr~buled 
UCL - Vpper Cmldence Limit on (110 mean. 

TABLE 7.3.8 
MEMUM.SPECIFIC EXPOSURE P C l M  COWENTMTIOH SVMMmY 

F M M E R  MAWFACTURE0 GdS PLANT 
IOWA CITY IOWA 

Mwlurn: Sudnm WMm 
-we Medluw: Sudnm Watt* - 

Fer non.aed&s, 112 sample q u a n t ~ o n  la was used es e p r y  cowerhum. 
W-Tnsl. Oevslcped by Snapio am Wak, rsrsr to Swplomard Gduclmcoro M S .  C a l d e t i q  Iho C o n M r e t h  Tm. OSWER Dira ivo 02n5.7.m I, May l 9 a r  

Sws~ i c r :  MM Ksxlmm Oetec~ed Valus 
959 'Q .N  95% u p ?  comldence I : m  GII lhe mean l o r n m a l r  disrriMsd dots 

S W L - T  85% uppsr comdence I l m  rn Ihe mssn lor t hs l o~bsns fmsd  date 

(1) UCL MY tstOlateu &I In- man egi-4 s n q l w :  €PC ssr oou l  lo  the mr#rnrm dueded cmcentrallocl. 

€PC - wrm Point COnCUUrUiW 
Fun - ~ o l  wan. Data na m d l y  dlslhIB(f, 

UCL . U w  Cmliasrm Lim~l on the mean 



TABLE 7.3.9 

MEDIUM.SPECIFIC EKPOSURE WlNTCONCENlRATlON WMHWY 
FORMER MPNVFACTURED G4S PUNT 

IOWA CITY. IOWA 

F u  non.dPtscts. 1 ~ 2  smpla quanlitstion limil ~ws used as a proxy wnser*raGm 

W.Tssl. Dmnbpd by mapso and Wlk. rdmrto S l p p l m m 4  Gukfmcs to UmS CaIcuWg the cmcenrntw Tmn. CWWEA 0 i l a ; vs  9285.7.081. May 1% 

SM%lrs'  Mm M m u n  DetOnsd Value 

854ClLCL-N 95% t011io1*rt01imil m Iho mosn lor n d y  dnslrlwred d m  

W%WL-T 95% wpw cwdidmcelim~l m Ihs meen tor Ihe k+mrdmed dma 

( 1 )  UCL nol c a l a l M 0  M h  lips$ than o w l  smplos: €PC 4et e m  to the maximum aetoued ccnconlralion 

EPC - m r u r e  Polnl Cocrcerural'm 

WA - Nol Applkaw. D m  mt m a l l y  tikalhaed 

LCL - Cmfldonw Gmil antno moon. 

TABLE 7.3.10 
MEMUM-SPECIFLC EXPOSURE W I N 1  CONCENTRATLON SUMMARY 

FORMER MRNUFACTUFED M S  PLANT 
IOWA CITY. IOWA 

20.182 WA 45.000 mgb 45.000 M 

Bem(amVracm u g h  m WA 1,300 u@g 1.300 Max 
BerwrlbVluorenlhens u@q 358 WA 1.200 u@p' 1.200 Max Ill 

Rsrrm(a)wrpnv ~eh 503 FYA 880 uB% Max (1 I 

For normetwls. In san'qle ausnl-tmm Iimll ms used or e prow forcemrallm. 
W-TOU. Devdoped yWep0 am Wlk. d b r  to Swlemeusl  G d m e l e  M S .  Cruwl#ln~the Comrt rs t iw Term. OSWfR ~ i r s a i v e ~ . ? . O B l .  May 1892 
Stnlbtis. Max M a h u m  Detabed Value 

aSLUX.N BW. upper mfldence flml on me mssn fu m a m y  d l s t r M d  dUa 
05OCUCL.T 05% uwer m ldence  Lrnl  MI me mean Iw Ins log.msiumoa ws 

11) UCLnDt a b l a t e d  Ulh  less lhan el@l s m s s :  EPC se4 wal to tne rnnhwm eeleuecl mcenlrntbn 

EPC . -%-in W m a l i o n  
NIA . Not h@icabh Dnlnnd nma l l y  dclrihtsd 
VCL - Vpper Conl'dence Limil w no man. 



TABLE 7-3.1 1 
M EDIUM.SPECIFIC EXPOSURE POlMT CONCWuTRATlON SUMMARY 

FORMER MANUFACTURED GAS PLANT 
IOWA CITY, IOWA 

For nardelects, 112 sanple qumlirslion limit was used as a p m q  concsrtration. 

W-Terl: Developed by Shapro am WIIk, rder to Supplmn&alGuiaance to RAGS: CnlwMing the Corcematlm Term. OSWER Oireetlve92a5.7-081. May lW. 

%al&tics: Max Muinum Dsteaed Vabe 

EIm;UCL-N 8% upper omlidme l ' i t  on the mean icr n m f l y  alslr~Wled uala 

95%VCL-T 9 5 Y ; u ~ r  confolence limil on the mean fprthe Ioptramlcwmscr riala 

(1) LCL not calmdald M h  k s  than ei@t samples: €PC sH ewa) lo the max;mm aelecfed ca1cenbal;on. 

€PC. Exposure Pbht Concenrat~wl 

WA - A-Not Wicable. Datanot mmalty dislritut%(I. 

UCL - mr Cml~uence Cimil on lhe mom. 

TABLE 7-3.12 
MEDIUM.SPECIFIC EXPOSURE POINT OONCENTRRTDN SUMMARY 

FORMER MANUFACTURED GAS RANT 
IOWA CITY, IOWA 

For EM-ddects, 1!2 smple quanttation lmjt ms used as a p x y  mcentrsrim. 

W-Tesl: OevebW bybh~hro  mu Wlh, refer to Suppemsntd Guidance to PAGS: Calculnllng the Carcenllslion Tern. OSWER Diecthe9285.7-081. May 1W2 

SMisle:  Max Maximum Detmsa Value 

95XUCL.N E.% u w  confidmce limit on the mean lor nwmaly distiibusd data 

95YdJCL-T 96% wa codidence limil on Ine mean for the Io~4rwslom~sd Uela 

(I) UCC nd caJCut31~ lYith J e s  thdn ewt  mm@es: EPC sBT mud to l lw m l m u r n  delectad concertration. 
(2) UCL not calcuhled even hw* mere are more (tan ui* sm@es: bcatiom are too vuidely spaced lo bo reprssenlalive of e person's erposure. 

€PC - -we Pdnt Cmcantrnion 

MA - Not Applicable. Data nu normally dstrlbuled 

UCL - Uppu Confdenco Limil w tne mom. 



CW -CoNrzI N l w  Sywm 

H W T  .Ho~th&lor*r AM- Smmary TaMor (US EVA. 1S lb l  

I B S  - mleqrmd Wll l rdmbl lm  Swtsm 

B. l m l e  wlem 

NrA -Uu **at& 

NCEA. WlwU t e m r  Iw Enu#wrw~a lAser \ rneM V a l w n m * r o a & m d a l m  1 W M l  

N O m  - IYP msvw aerrrs oil- Iwol; l m d u a b  slroolr nww et m y h e  
RK - Rplnewaumo 

RS - RPOPAI~ QMMI 

r- l h r d  

w B * ~ o l S b S + ,  

111 Velum lrun Den WGS Owmsl P h k  PasmlmPn Irrermh W a r n  {U S EPA. mrl 

(3 Il AfSo (Gar lo DormalMwmrr*  Fauulr D 5. RAld -RDx It #@So < 0 L RW -At%o. ROO (v S EVA. 20111 

131 Fw IMS. lnerlale IRISwsr swcneo Fm HEST. l b d a l e  H M T k s  Wgnd 

(41 V a r r  arslu hsxewlon drwl lum (Cr(Hll 

151 NO valub pm*dBd a IW Orrt W Wrmw Rln A w u m w u  Inlrlm Culmnos (US LPh zool]. 

l bae rma l  RD har me- %el mu* 19 UW or81 RIO 

($1 'n m d a w  *nh Drai WGS turn41 W A s M s m s n  I a m m  Maw ,%I S. €PA. moll. o r p ~ , ~  *trim 

I W C  ma1 a k u u l r n  I a c ~ m  qmnraUyhwm a g a a m e a l w  atbmm cil~clomy gwar l b n  SW 



TABLE 7-6 2 

NON,CANC€R TOXlClTY OATA - INHALAllW 

FORMER MANUFACTURED r i s  PMnT 

IOWA CITY, IOWA 

CNS = Cenrsl nwwm sy.;tem NCEA . Nauoud Ceruer for Emnrwmnlal ~s9mmerir. VaCles lo ~nmoramlurldated 1 W26101. 

OE =Devdqmeotal efleds RM = Relewrlce dose 

lRlS . lnegalea R ~ u l n l w m Y ~ ~ ~  Syslern RK; 3 Reference m ~ c ~ w e u o ~ ~  

RS m Raspratory sydtem (1) Inhalarb~bRIU m(RlC'20rn~day]170 kg 

NIA = No1 Appllcdo (2) Oate IS llle dale IRIS was ssarchd.  



TABLE 7 4  1 

CANCER TOXlClM DATA .- ORWOERMAL 

FORMER MANUFACTURED GQ PLANT 

OWA CIM. WWA 

IRIS - Inteaatad Risk htormabn System 

NCEA - NYord Cpnla la E n h n r o n r a  Assesmnt  V s i m  h mamradum dated 1 Iu2@01. 

(I) l i m o  ( O d  to D m 4  Adplswnl  Faelor)> 0.5. SFd - SFo: V ABSo * 0.5. SFd - SFNABS0 

(US. €PA. 2W1) 

(21 Wheretwoswicss roprovidw, the Rsr fs lor VIO AcpfktOr ad mBSetond isbrthe weight of owaenm. 

(3) Date is the dde tea IRIS w a  seached. 

141 IRIS tls!s 1 of 0.015 m 0.1%:. The ewe l'atsa In tWs wble is the mxiirnwr of thrs range 

6) Data ~ Y P  f m haft RAGS Dermal Airk A r r o s m I  hterim Gurdme (U.S. €!A. 20011 

(61 In ~ a n m  ~h ~ r a ~  RAGS h r m d  ~ i h  k e s s r e n t  tntprim ~ u i ; v r o  ~u.s. EPA. 2 ~ 1 ) .  orgdnif~ withorn 

, spedficoral absorptlm fmus g#erally hme agastrointsshel &orp%n etfiekney greater SW. 

EPAQoup: 

A -Human cacinogpn 

B1- Probsbb human carchogm - inaicates bat l'hited h u m  uaa are avAlsble 

82 - Proaebte h u m  wrchogen - indiwtes suAdent ewdwce In onha md 

inadqua8 or no svidenee iP h u m  

C - PoasiMe hm cacimgw 

0 - Nd cljsririabb eo a h m m  cactnogen 

E - Ewdmm d m.ceranogbnicily 

TABLE 7-8.2 

CANCER TOXlClM DATA .- INHALATION 

FORMER MANUFACNRED GAS PLANT 

IOWA C tW. IOWA 

IRIS - Inwgpated R i l  Informalion System 

HEAST- HsaIlh Etlsm Aswswnsel Summary Tables 

NCEA = Nelimal Cenrsr for E n v i m n m n l  M s s m n t .  Values ~n merrmranchm dated I O1ZWOl 

(I) Where nw swrcssan ths l i rp t~~lor ths &ptac lwadths sermdisforthe 

wmghl d evldsnce 

(2) Oals k !he hoe mat IRE was reaqched. 

13) IRIS llsls e d 2 2  x 1 0'to 7.8 x lo '. The vahe IisYdin lhis t a b  is the mwxirmrn 

Benzop~uuenthsne 

Bonzont)fbmanthone 

€PA Grwp 

A .  h m a n  cadnqen  

01 - P r o b a k  human w c i n q n n  . ind~ales lhal limiled h u m  dala ere avaqlak 

82 - ProbsW human tarclnogsn . Indicatm ~ i a s o l  svidsncs In animals s%d 

Inndpqrew cp M wide- In h u m w  

C - Mi humen carcinogen 

0 .  hkt clagsifiabls as a human carcincqan 

E - Evihnce d noncarc ln~eni ty  

!5enzo(a)pyre~ 

Chry+sns 

Dibsnzla.hlanlhfacane 

lr&ne(l.2,3.od)ppne 

V@a~aleee 

PCB . Arrxlor I 25d 

PCB. Armlor 12% 

panzone 

8.BE44 

8.9E47 

8.BE.M 

89E.05 

MA 

I .Of 44 

1 .OC.M 

0 0000078 13) 

(ug/ml}~' 

(ug/m3}-' 

lurym3)-' 

l u ~ m ' ~ '  

NIA 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 7 
901 NORTH 5TH STREET 

KANSAS CITY, KANSAS 66101 

JUN B 7 2008 

MEMORANDUM FOR R E C O m  

FROM: Diana Engeman, RP 
IowaiNebraska Remedial Branc-- 

THRU: Glenn Curtis, Branch Chi 
. . lowalNebraskaRemedia1 

TO: Site File 

RE: Record of Decision (ROD) Modification 
Change to Action Levels for Naphtblene in Groundwater and Indoor Air 
Iowa City Former Manufactured Gas Plant Site, Iowa City, Iowa 

Background 

A Record of Decision (ROD) was signed by the Environmental Protection Agency(EPA) 
selecting the remedy for the Iowa CityFormer Manufactured Gas Plant (FMGP) Superfund site 
on September 26,2006. Included in the ROD were action levels for the conta~ninants of concern 
in groundwater and indoor air, At the time the ROD was signed the action levels developed for 
ilaphthalene were based on noncancer risks to human health. The action level for naphthalene in 
groundwater was 6.2 micrograms per liter (pg/L). The action level for naphthalene in indoor air 
was 1.3 mjcrogl-am per cubic meter ((*g/m3). 

Modifications to the ROD 

EPA Headquauters has recently recolnmended that action levels for naphthalene be 
developed based on carcinogenic risks posed to humans. The values that will be used for this 
site were developed by the California Environmental Protection Agency (Cal EPA). According 
to the Office of Solid Waste and Emergency Response (OSWER) Directive 9285.7-53, dated 
December 5,2003, when Tier 1 and Tier2 sources of toxicological values are not available for a 
contaminant, Tier 3 sources, including Cal EPA values, may be used. Such is the case with 
naphthalene that currently no Tier 1 or2 toxicological values exist. The concentration of 
naphthalene in groundwater associated with a lxl~.%ancer risk to residential usersis 0.1 1 yg/L. 
Due to difficulty in consistently attaining analytical detection limits sufficiently low enougll to 
determine whether this concentratioll is being attained the action level for naphthalene in 



groundwater at the Iowa City FMGP site will be 1.1 $gI!,. Thisvalue is equivalent to the 1x10" 
carciliogenic risk level, which i s  within the acceptable risk range and is protective of hunian 
health and the environment. 

Utilizing the Cal EPA toxicological values ibr naphthalene in indoor air the concentration 
associated with a 1x10-~ cancer risk is 0 . 0 5 6 ~ ~ / m ~ .  Thisis the revised action level for . . 

naphthalene in indoor air for theIowa City FMFP site and will ensure that the action at the site 
i s  protective of human healtli and the env i ro~en t .  

If you have any questions or comments, you may contact me at 913-551-7746. 




