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Declaration 
1.1 Site Name and Location 
The former Nike SL‐10 site (Formerly Used Defense Site [FUDS] Property No. E05IL0081) is located 
roughly 3 miles north of the town of Marine in Section 32 of Township 5 North, Range 6, and west of the 
Alhambra Township in Madison County, Illinois (Figure 1-1). The Department of Defense (DoD) acquired 
the site by purchase, declaration of taking, and condemnation between 1959 and 1962 and used it for 
Nike Hercules surface-to-air guided-missile-system firing and control until 1968. The property was 
transferred to the Madison County Board of Supervisors in 1971–1972.  

1.2 Statement of Basis and Purpose 
The United States Army Corps of Engineers (USACE), as the lead agency, selected the remedial action 
decision, which is monitored natural attenuation (MNA) and institution controls (ICs). The selected 
remedy applies to the constituents of concern (COCs) in groundwater, namely trichloroethene (TCE), 
cis-1,2-dichloroethene (DCE), 1,1-DCE, 1,1,2-trichloroethane (TCA), 1,2-dichloroethane (DCA), vinyl 
chloride (VC), and 1,4-dioxane. The Control and Housing Area property, located approximately 2.5 miles 
south-southwest of the Launch Area, was closed with Illinois Environmental Protection Agency’s (IEPA’s) 
concurrence in 2002 and is not addressed under this Decision Document. This Decision Document is a 
legal document and presents the selected remedy (MNA and ICs) for the former Nike SL-10 site and was 
prepared in accordance with A Guide to Preparing Superfund Proposed Plans, Records of Decision, and 
Other Remedy Section Decision Documents (United States Environmental Protection Agency [USEPA] 
1999) and with U.S. Army Corps of Engineers Engineering Regulation 200-3-1 (USEPA 2004). USACE 
selected the remedial action decision in accordance with the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act (SARA), and Section 300.430(f)(2) of the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP) (40 Code of Federal Regulations, Part 300). This decision is based on 
information contained in the Administrative Record (AR) file for former Nike SL-10 site. USACE––
Louisville District maintains the AR file, and it is available at the USACE–Louisville District office in the 
Mazzoli Federal Building at 600 Dr. Martin Luther King Jr. Place in Louisville, Kentucky. The Information 
Repository (IR) is located in the Highland Louis Latzer Memorial Library at 1001 9th Street, in Highland, 
Illinois. IEPA concurs with the selected remedial action decision (see Appendix A). 

1.3 Description of Selected Remedy 
At the former Nike SL-10 site, the selected remedy for addressing chlorinated volatile organic 
compounds (VOCs) and 1,4-dioxane in groundwater is MNA and ICs, defined as Alternative GW2 in the 
Feasibility Study Addendum Report (CH2M HILL [CH2M] 2016a). The current land owner is the Madison 
County Highway Department, and the future onsite exposure to groundwater for industrial workers 
using the groundwater, for example, water from a well installed on site within the plume boundary, 
would result in noncarcinogenic hazards and carcinogenic risk estimates above USEPA's acceptable risk 
levels (Erratum to the RI Addendum, CH2M 2016c). Therefore, the selected remedy addresses the 
possible risk to human health associated with potable use of contaminated groundwater at the site. In 
addition, it mitigates the potential for direct contact with contaminated groundwater during well 
construction work at the site. Specifically, the remedy for former Nike SL-10 site consists of: 

• Monitored Natural Attenuation. MNA includes groundwater monitoring to evaluate the 
effectiveness of natural attenuation processes at reducing COC concentrations in site groundwater 



SECTION 1 – DECLARATION  

1-2  NG0206171123STL 

within the overlying clay/silt (OCS) and intermediate silt sand (ISS) units. The monitoring program 
will be defined in a long-term monitoring plan, which will include installation of new monitoring 
wells to better demonstrate plume stability and account for the variable groundwater flow 
directions. Groundwater monitoring data will be used to verify that COC concentrations are 
decreasing; that the affected area or plume is not expanding; that no changes in hydrogeological, 
geochemical, biological parameters that might reduce the effectiveness of the remedial action 
occur; and whether additional corrective actions are needed to ensure protection of public health 
and welfare.  

• Institutional Controls. ICs will restrict the current and future use of onsite groundwater in a manner 
to prevent exposure to groundwater by not allowing the installation or use of wells at FUDS 
property pursuant to the approved site cleanup. USACE will provide a draft IC, in the form of an 
Environmental Covenant (EC), to the property owner, Madison County. The EC will need to be 
executed and recorded on the property by the county in the County Recorder’s Office. The county 
will also be responsible for implementing the EC (following the restrictions and requirements set 
forth therein), and the EC will be enforceable by the state under the Illinois Uniform Environmental 
Covenants Act. On April 19, 2017, the County Board of Madison County Highway approved recording 
an environmental covenant on the property preventing the use of groundwater until levels reach 
acceptable levels.   

1.4 Statutory Determinations 
The selected remedy is protective of human health and the environment and satisfies the statutory 
requirements of CERCLA §121(b). The selected remedy complies with applicable or relevant and 
appropriate requirements (ARARs), is cost-effective, and uses permanent solutions. The remedy does 
not satisfy the statutory preference for treatment as a principal element. The remedy was chosen 
because the site exhibits several positive indicators of natural attenuation processes that reduce the 
volume and toxicity of COCs in groundwater and reduce potential risks to current and/or future 
receptors. Furthermore, the VOC and 1,4-dioxane contaminant plumes appear to be stable, with 
decreasing concentrations in the source area. 

Statutory reviews will be conducted every 5 years after initiation of the remedial action to ensure the 
remedy remains protective of public health, welfare, and the environment. In accordance with Section 
121 of CERCLA, as amended in 1986 by the SARA, five-year reviews will be completed as long as 
hazardous substances, pollutants, or contaminants remain at the site above levels that allow for 
unlimited use and unrestricted exposure. 

1.5 Data Certification Checklist 
The following information is included in Section 2 of this Decision Document: 

• COCs and their respective concentrations 

• Baseline risks 

• Cleanup levels established for COCs and the basis for these levels 

• How COCs will be addressed 

• Current and the reasonably anticipated future land use assumptions, and current and potential 
future uses of groundwater, assessed in the baseline risk assessment  

• Groundwater use restrictions that will be recommended as a result of the selected remedy 
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• Estimated capital cost, annual operation and maintenance (O&M) cost, total present-value cost,
discount rate, and the period over which the remedy cost estimate are projected

• Key factors that led to remedy selection

Additional information can be found in the Administrative Record file. 

1.6 Authorizing Signatures 
A FUDS is real property that was owned by, leased to, or otherwise possessed by the United States, and 
under the jurisdiction of the Secretary of the Army that was transferred from DoD control prior to 
October 17, 1986. Section 211 of SARA established the Defense Environmental Restoration Program 
(DERP) (10 United States Code 2701 et. seq.). The DERP legislation authorized the Secretary of the DoD 
to carry out response actions with respect to releases of hazardous substances from active installations 
and FUDS. The DERP/FUDS program follows the remedial process outlined by CERCLA, as amended by 
SARA, and the NCP.  

The Secretary of the Army is the lead agent for the FUDS program. The Secretary has delegated mission 
execution authority to USACE. USACE works in cooperation with IEPA, the lead regulatory agency for the 
state. The USACE has developed this Decision Document in a manner consistent with CERCLA, as 
amended, and the NCP. The Proposed Plan was available for a 33-day public comment period 
(December 28, 2016, to January 30, 2017). Several comments were received during the public comment 
period (during the public meeting held January 9, 2017, at 6 pm) asking about the extent of 
contamination, migration pathways, aquifer terminology, and bioremediation of site contaminants; 
these are discussed in Section 3. 

This Decision Document will be incorporated into the AR file for the former Nike SL-10 site, which is 
available for public review at the USACE–Louisville District office in the Mazzoli Federal Building at 
600 Dr. Martin Luther King, Jr. Place in Louisville, Kentucky. In addition, a copy will be placed in the IR 
located at Highland Louis Latzer Memorial Library located at 1001 9th Street in Highland, Illinois. 
A notice of availability of the Decision Document will be published in a local newspaper as required 
under the NCP. 

This Decision Document, selecting MNA and ICs as the remedial action decision, is approved by the 
undersigned, pursuant to memorandum DAIM-ZA, July 29 2016, Subject: Policy for Staffing and 
Approving Decision Documents, and to Engineer Regulation 200-3-1, FUDS Program Policy. 

Approved: 

Date David F. Dale, SES, PE, PMP 
Programs Director
Great Lakes and Ohio River Division





SECTION 2 

NG0206171123STL  2-1 

Decision Summary 
2.1 Site Name, Location, and Description 
The former Nike SL‐10 site (FUDS Property No. E05IL0081) is located roughly 3 miles north of the town 
of Marine in Section 32 of Township 5 North, Range 6, and west of the Alhambra Township in Madison 
County, Illinois (Figure 1-1). The DoD acquired the site by purchase, declaration of taking, and 
condemnation between 1959 and 1962 and used it for Nike Hercules surface-to-air guided-missile 
system firing and control until 1968. The property was transferred to the Madison County Board of 
Supervisors in 1971–1972.  

Nike missile batteries were used in the 1960s to protect major cities in the United States from aerial 
attack. The former Nike SL‐10 site was one of several such installations protecting the city of Saint Louis, 
Missouri. A typical Nike battery consisted of a Launch Area that housed the missiles and launching 
equipment and a separate Control and Housing Area that housed the detecting radars. The Control and 
Housing Area property, located approximately 2.5 miles south-southwest of the Launch Area, was closed 
with IEPA’s concurrence in 2002 and is not addressed under this Decision Document.  

The Launch Area, situated on approximately 20 acres, included a former missile assembly and test building, 
a former missile generator building, a former warheading building, a former ready building, a former acid 
fueling station, a former well and pump house, three former missile magazines, other former support 
buildings, and a former sand filter bed that had been part of the septic system (Figure 1-2). All the original 
buildings at the Launch Area, which were present under DoD ownership, have since been demolished. 
Madison County was responsible for demolishing buildings as they deteriorated. Two underground storage 
tanks that served the ready building and a generator building were removed in February 1992 by the 
USACE–Buffalo District. On February 6, 1996, the former onsite residential well at the ready building was 
permanently closed.  

The site currently includes two newer buildings in the northwest corner of the property, west of the 
former generator building, used by the Madison County Highway Department for storing equipment, 
salt, sand, and gravel (Figure 1-2; Appendix B). An aboveground storage tank on the property is used to 
fuel the County Highway Department’s equipment and machinery. This relatively new tank (purchased 
by the county) contains diesel fuel and is located adjacent to and outside of the western wall of the 
western building that stores salt. The rest of the site is covered by grass, paved or gravel roads, and 
walkways. Fencing is maintained around the site. The site is relatively flat, and the area is drained 
primarily by ditches that terminate at the northwest corner of the site.  

The current and the reasonably anticipated future uses of the property are storage for the Madison 
County Highway Department and a shooting range for the Madison County Sheriff’s Department. The 
adjacent properties to the north, south, and east are used for agricultural farmland according to the 
Madison County government website. The adjacent property to the west is classified as farmland and 
residential, with a single family home at its southwestern corner. The land uses are not expected to 
change in the future based on the current use and on the constancy of current property use in the area. 

2.2 FUDS Program Summary 
The work was conducted under the DERP program (10 United States Code 2701, et seq.), which was 
established by Congress as part of the 1986 amendments to CERCLA. The DERP legislation authorized 
the Secretary of the DoD to carry out response actions with respect to releases of hazardous substances 
from active installations and FUDS. A FUDS is real property that was owned by, leased to, or otherwise 
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possessed by the United States and under the jurisdiction of the Secretary that was transferred from 
DoD control prior to October 17, 1986. The DERP/FUDS program follows the remedial process outlined 
by the CERCLA of 1980 as amended by SARA, and the NCP. The USACE–Louisville District is the lead 
agency for purposes of implementing the FUDS program in Illinois for the DoD and works in coordination 
with IEPA, the regulatory agency. 

2.3 Site History and Enforcement Activities 
The launch and control areas of the former Nike SL-10 site were acquired by the DoD between 1959 and 
1962 for the operation of Nike Hercules surface-to-air guided missile firing and control. During 
operation, DoD maintained 145 acres of land for housing, launch, line-of-sight, and sewer or water 
easements. The site was deactivated on August 16, 1968, and declared surplus by the General Services 
Administration on January 21, 1970. The Launch Area (about 20 acres) and Control and Housing Area 
(19 acres) were conveyed to the Madison County Board of Supervisors in 1971–1972. As noted above, 
all the original buildings onsite in the Launch Area have been demolished, and the Launch Area is 
currently used by the County Highway Department and the County Sheriff’s Department.  

The former Nike SL-10 site was investigated for environmental impacts between 1987 and 2015. 
A number of factors contributed to the length of time required to thoroughly investigate this site and 
decide upon the appropriate remedy. These include prioritization of risks and funding allocation across 
dozens of sites under FUDS, time to delineate the groundwater VOC plume in complex geologic 
conditions, evaluation of MNA applicability, and emerging contaminant considerations concerning 
1,4-dioxane. Multiple environmental investigations of the groundwater plume located at the former 
Launch Area and its source have been conducted at the former Nike SL-10 site. Information from the 
investigations conducted at the former Nike SL-10 site that focused on the Launch Area can be found in 
the following documents: 

• Contamination Evaluation Former Nike Missile Site SL-10, Marine, Illinois (Envirodyne Engineers, Inc. 
[EEI] 1988) 

• Contamination Evaluation, Former Nike Site SL-10, Marine, Illinois (SEC Donohue 1992) 

• Phase II Contamination Evaluation Report, Former Nike Site SL-10, Marine, Illinois (Applied Research 
and Development Laboratory [ARDL] 1994) 

• Baseline Risk Assessment Report, Nike Missile Site SL-10 (Environmental Science & Engineering [ESE] 
1995)1  

• Final Report, Pilot-Scale Treatability Study, Former Nike Missile SL-10 Launch Area, Marine, Illinois 
(Law Engineering and Environmental Services, Inc. [Law] 2002) 

• Former Nike Site SL-10, Marine, Madison County, Illinois, Preliminary Assessment, Final (Plexus 2004) 

• Nike SL-10 Launch Area Groundwater, Remedial Investigation/Feasibility Study/Proposed 
Plan/Record of Decision Project, Marine, Illinois, Remedial Investigation Report, Final (Plexus 2005) 

• Nike SL-10 Data Validation Report (Lee A. Knuppel and Associates, Inc. (Lee A. Knuppel and 
Associates, Inc. 2007) 

• Limited Site Inspection Report for the Former Nike SL-10 Launch Area and Control Area (CH2M 2007)  

                                                            
1 The data used in the baseline risk assessment had not been validated at that time. 
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• Report of Findings Former Nike SL-10 Launch Area Natural Attenuation Evaluation, Marine, Illinois 
(Geo Consultants 2008) 

• Report of Findings, Soil Vapor Test and Groundwater Investigation, Former Nike SL-10 Launch Area, 
Marine, Illinois (Geo Consultants 2009) 

• Summary Report, Monitoring Well Installation (Geo Consultants 2010) 

• Former Nike SL-10 Launch Area Groundwater Plume Analysis 2nd Year Report (USACE 2013) 

• Final Completion Report, Former Nike SL-10 Launch Area, Installation of Five Groundwater 
Monitoring Wells, Marine, Madison County, Illinois (ERT, Inc. 2013) 

• Former Nike SL-10 Launch Area Natural Attenuation Evaluation, June 2013 Sampling, Marine, Illinois, 
Final Data Validation Report Sample Delivery Group: 97725 (North Wind Services and MECX, 2013) 

• Final Feasibility Study (Revision 2) for the Former Nike SL-10 Site (CH2M 2014) 

• Remedial Investigation Addendum, Former Nike SL-10 Site (CH2M 2016b) 

• Erratum to the Final Remedial Investigation Addendum (CH2M 2016c) 

• Feasibility Study, Revision 2, Addendum, Former Nike SL-10 Site (CH2M 2016a) 

No actions, federal or state enforcement actions, lawsuits, or other pending actions apply to the 
Nike SL-10 site. 

2.4 Community Participation 
USACE prepared a Community Relations Plan in April 2014 as part of its obligations under CERCLA to 
help ensure the public is informed about and involved in environmental activities and cleanup decisions 
at the former Nike SL-10 site. The local community, including municipal and county officials and 
agencies, was interviewed in February 2014 to support preparation of the Community Relations Plan. 

A 33-day public comment period (December 28, 2016, through January 30, 2017) on the Proposed Plan 
was solicited through notices placed in the Edwardsville Intelligencer newspaper (December 28, 2016) 
and the News-Democrat newspaper (December 29, 2016). The Proposed Plan (USACE 2016) was made 
available to the public on December 23, 2016, in advance of the public comment period. The AR file, 
which contains this Decision Document, Proposed Plan, and supporting documentation such as the 
Remedial Investigation and Feasibility Study reports, is maintained by the USACE––Louisville District 
office in the Mazzoli Federal Building at 600 Dr. Martin Luther King Jr. Place in Louisville, Kentucky. 
The IR is located at the Highland Louis Latzer Memorial Library located at 1001 9th Street in Highland, 
Illinois. The library has computers available to the public for review of the IR file.  

A public meeting was held at the Highland Louis Latzer Memorial Library on January 9, 2017, at 6 pm. 
At the meeting, representatives of USACE and IEPA answered questions about the site and the remedial 
alternatives. A transcript of the meeting is available in the AR, IR, and Appendix A of this document. 
The Responsiveness Summary of this Decision Document includes the comments that were received 
during the public meeting and responses to comments received at the meeting and during the public 
comment period. 

2.5 Scope and Role of Remedial Action 
The USACE serves as DoD’s executing agent for cleanup of FUDS properties nationwide. The USACE–
Louisville District is responsible for the environmental restoration program at the former Nike SL-10 site. 
This Decision Document addresses the selected remedial alternative for the Launch Area at the former 
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Nike SL-10 site only. This document does not include or directly affect other sites. The selected cleanup 
represents the final action for former Nike SL-10 site, which will address the affected media 
(groundwater) and mitigate unacceptable risks to human health and the environment. 

The remedy consists of MNA for COCs in groundwater of the OCS and ISS units and ICs for groundwater 
at the former Nike SL-10 site. The anticipated sequence of activities to implement the remedy is: 

• USACE will complete work planning documents and proposed EC 
• Property owner will execute, record, and implement EC 
• USACE will expand groundwater monitoring program by installing new monitoring wells 
• USACE will sample groundwater monitoring wells and assess groundwater monitoring data  
• USACE will complete reports associated with the remedial action 
• USACE will perform 5-Year Reviews until remediation goals are met. 

2.6 Site Characteristics 
This section briefly summarizes the geology, hydrogeology, hydrology, and nature and extent of 
contamination at the former Nike SL-10 site. 

2.6.1 Geology, Hydrogeology, and Groundwater Use 
The former Nike SL-10 Launch Area is relatively flat. The surface geology at the former Nike SL-10 site 
consists of a mixture of clay and silt from the ground surface to a depth of about 20 feet, followed by 
sandy silt with trace gravel to a depth of about 30 feet below ground surface. A 60-foot-thick layer of 
clayey silt and silty clay is present below the sandy silt layer.  

The site is drained primarily by a series of ditches that terminate at the northwest corner of the site. 
The surface slopes from east to west and drains into an unnamed tributary of Silver Creek located west 
of the site. The site elevation is roughly 530 feet above mean sea level. Areas of the site are covered 
with asphalt and concrete, and the rest of the site is covered with well-maintained grass. 

Groundwater beneath the site is present in three water-bearing zones. The shallow water-bearing zone is 
identified as the OCS unit. Groundwater in this unit typically is encountered 0 to 3 feet bgs and extends to 
20 feet bgs. The middle water-bearing zone is known as the ISS unit and extends from approximately 20 to 
30 feet bgs. The deep water-bearing zone known as the underlying clay/silt (UCS) unit is below 30 feet bgs 
and has a very low yield. Groundwater flows generally south to southwest (Figures 2-1 and 2-2), but 
varying localized groundwater flow patterns have been observed to the west, southeast, and northeast. 
This type of variability is common for soils at shallow depths with relatively flat hydraulic gradients. Based 
on site-specific aquifer slug tests, the groundwater seepage velocity was estimated at 16 feet per year for 
the OCS unit and at 81 feet per year for the ISS unit (CH2M 2016a). Estimates were calculated using a 
historical average horizontal hydraulic gradient of 0.007 foot per foot in the OCS and ISS units and effective 
porosities of 0.11 for the OCS unit and 0.2 for the ISS unit (Plexus 2005).  

No current or expected future use of groundwater as a potable water supply is expected from the aquifer 
beneath the former Nike SL-10 site. Madison County’s use of the site does not involve groundwater 
consumption for any purpose. Drinking water is available from the local municipality. Two offsite residential 
wells are located west of the site boundary; one well is approximately 1,500 feet from the contaminant 
plume, and the other is approximately 1,750 feet from the contaminant plume (see Section 2.6.2 for a 
discussion of the contaminant plume). Both residences have residential wells of unknown depth, but they are 
estimated to be screened in the ISS unit. Residence R1 uses the well for agricultural purposes only (for 
example, providing water to animals), while Residence R2 uses the well for potable water. Residence R1 
receives drinking water from the local municipality. Residence R2 could also be switched to the municipal 
water line that runs along Fruit Road between the houses (Plexus 2004). 
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2.6.2 Nature and Extent of Site Contamination 
This section summarizes the information obtained from previous investigations regarding the nature 
and extent of contamination at the site and resulting from former Nike SL-10 site activities. 

USACE conducted multiple environmental investigations at the former Nike SL-10 site between 1987 and 
2015 to characterize the nature and extent of contamination. Surface and subsurface soil samples were 
collected onsite. Groundwater monitoring wells were installed and samples were collected to determine 
groundwater aquifer conditions. Surface soil, subsurface soil, and groundwater samples were submitted 
to the laboratory for analysis for VOCs and metals. The soil sampling locations and analytical results are 
presented in two Contamination Evaluation reports (EEI 1988, SEC Donohue 1992) and a Phase II 
Contamination Evaluation (ARDL 1994) report. The groundwater sampling locations and analytical 
results from previous investigations are presented in the aforementioned documents and in the 
Remedial Investigation (Plexus 2005), Limited Site Inspection (CH2M 2007), Remedial Investigation 
addendum (CH2M 2016b), and erratum to the Final Remedial Investigation addendum (CH2M 2016c) 
reports. Groundwater samples were most recently collected in October 2015.  

In addition, a soil gas survey was conducted to locate the source of the contaminants in groundwater. 
The highest groundwater concentrations were observed near the former missile assembly and test 
building; therefore, this is the area suspected to have served as the source for the chlorinated VOC 
plume in groundwater. However, the survey showed inconclusive results, as no discernible source for 
the contamination was identified (Geo Consultants 2009). Therefore, no VOC source zone in the 
unsaturated zone exists, and no leaching to the groundwater is occurring.  

Surface water and sediment samples were not collected at the site since no surface water bodies exist 
onsite and groundwater discharge to surface water or sediment does not occur within the site boundary.  

2.6.2.1 Soil 
Soil concentrations did not exceed state or federal criteria. 

2.6.2.2 Groundwater 
Groundwater contamination at the site is present in the OCS and ISS aquifer units. Chlorinated VOCs 
were detected in groundwater at concentrations above their USEPA Maximum Contaminant Levels 
(MCLs), and 1,4-dioxane was detected at concentrations above its IEPA Class I Groundwater Quality 
Standard (7.7 micrograms per liter [µg/L]). Note that no MCL or other federal criterion is currently 
available for 1,4-dioxane in groundwater; therefore the Illinois state standard is being used (CH2M 
2016a). Based on historical and/or the latest (October 2015) groundwater sampling conducted at the 
site, the following chlorinated VOCs were detected above their MCLs: TCE, cis-1,2DCE, 1,1-DCE, 
1,1,2-TCA, 1,2-DCA, and (VC).  

Historical concentrations of 1,1,2-TCA and 1,2-DCA have slightly exceeded their MCLs; however, these 
contaminants were not reported in laboratory analytical reports from the last groundwater sampling event; 
therefore, their current concentrations are unknown. The historical exceedances have been observed in the 
center of the current extent of the VOC plume. Figure 2-3 presents the extents of the chlorinated VOC and 
the 1,4-dioxane plumes in the OCS unit, and Figure 2-4 presents their extents in the ISS unit based on results 
from the most recent groundwater sampling event (October 2015). The chlorinated VOC and 1,4-dioxane 
plumes are isolated to the southeastern corner of the site beneath the former Launch Area. 

Although no direct evidence has been collected to show that contamination has migrated offsite (that is, 
no monitoring wells are located offsite), chlorinated VOCs and 1,4-dioxane have been detected in onsite 
monitoring wells located adjacent to the eastern site boundary. Therefore, the chlorinated VOCs and 
1,4-dioxane plumes may extend slightly onto the neighboring farm property on the southeast side of the 
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former Nike SL-10 site (Figures 2-3 and 2-4). The southernmost well pair onsite, MW-14S and MW-14, 
did not exhibit exceedances for VOCs or 1,4-dioxane in October 2015. 

Contaminant concentrations in groundwater over time in the OCS unit show a decreasing trend for 
chlorinated VOC concentrations since 1998. In the ISS unit, TCE concentrations have shown a decreasing 
trend over time, with the exception of concentrations in MW-02D, in which TCE concentrations have 
fluctuated. Some increases in cis-1,2-DCE and VC concentrations in MW-02D, which were attributed to 
the degradation of TCE, were observed (CH2M 2016b). 

Based on investigations, contaminants have not migrated into the UCS unit, which extends from the 
base of the ISS unit to 92 feet, the maximum depth drilled at the site (SEC Donohue 1992). 

2.7 Current and Potential Future Site and Resource Uses 
The current and the reasonably anticipated future uses of the property are storage for the Madison 
County Highway Department and a shooting range for the Madison County Sheriff’s Department. 
The classification of this site was evaluated in 2016, using the data found at the Madison County 
government website (http:// reweb1.co.madison.il.us).  

The adjacent properties to the north, south, and east are used for agricultural farmland according to the 
website. The adjacent property to the west is classified by the Madison County government as farmland 
and residential, with a single-family home at its southwestern corner. The land uses are not expected to 
change in the future based on the current use and on the constancy of current property use in the area. 

No current or anticipated future use of groundwater as a potable water supply is expected at the former 
Nike SL-10 site; however, no restrictions exist prohibiting the installation of a well on the property for 
potable use. Madison County’s use of the site does not involve groundwater consumption for any 
purpose. Drinking water is available from the local municipality (CH2M 2016b). 

2.8 Site Risks 
This section presents an overview of the risks associated with the current and future use of the former 
Nike SL-10 site. The human health risk was evaluated for both industrial and residential use to evaluate 
the unrestricted use and unlimited exposure scenario. Risks were evaluated separately for human health 
and ecological populations (plants and animals) at the site. A detailed discussion of potential risks at the 
site and the risk evaluation process is presented in the Baseline Risk Assessment Report, Nike Missile Site 
SL-10 (ESE 1995), Remedial Investigation Addendum for the Former Nike SL-10 Site (CH2M 2016b), and 
Erratum to the Remedial Investigation Addendum (CH2M 2016c). Risk calculations are included in 
Appendix C. 

2.8.1 Human Health Risk 
A baseline human health risk assessment supporting the subject Decision Document was prepared 
22 years ago as part of the 1995 Remedial Investigation (ESE 1995). Although the current and reasonably 
anticipated future use of the site is Madison County Highway Department storage and the Madison 
County Sheriff’s Department shooting range, the risk assessment was conducted to evaluate a future 
onsite residential scenario for adults and children living at the site and using site groundwater for 
drinking, bathing, and other domestic uses, which is necessary to evaluate exposure levels that would 
allow for unlimited use and unrestricted exposure of the site. Importantly, while the site is not used 
residentially at present, it is possible that it could have an individual residing there in the future since 
the property land use is not restricted. In 1995, two receptors—the onsite residential well (which has 
been removed) and an unnamed tributary of Silver Creek located to the west of the site—were 
identified for receptors for groundwater contamination. The assessment determined travel times to the 
receptors and future concentrations of the contaminants. Travel times for the organic contaminants 
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ranged from 8 to 240 years to travel 90 feet from the source area to the former onsite well, and from 
190 to 5,400 years to travel 2,000 feet from the source area to the unnamed tributary. Using the travel 
times and the 95 percent upper confidence limits and mean contaminant concentrations, the future 
contaminant concentrations were modeled at the former onsite residential well and the unnamed 
tributary.  

The assessment in 1995 concluded that there were potential current and future risks to human health 
associated with potable use of contaminated groundwater at the site (due to the residential well), but 
no unacceptable risks were associated with future contaminant concentrations in the unnamed 
tributary. Potential excess lifetime cancer risks associated with potable use of modeled concentrations 
in the onsite residential well exceeded agency-acceptable levels due to ingestion of drinking water and 
inhalation of vapors during showering. Although the onsite residential well was subsequently 
decommissioned, and the groundwater exposure pathway is currently incomplete, the groundwater 
pathway may be complete in the future if potable wells are installed. 

Following the baseline human health risk assessment, a focused human health risk assessment was 
performed, using the same methodology, to evaluate potential future risk to offsite human receptors. 
Although the extent of the plume remains onsite in the western and southwestern direction, two 
residences (R1 and R2) west and southwest of the site were included to assess this potential future risk. 
Residence R1 is approximately 1,500 feet from the contaminant plume, and R2 is approximately 
1,750 feet from the contaminant plume. Both residences have residential wells of unknown depth, but 
they are estimated to be screened in the ISS. Residence R1 uses the well for agricultural purposes only 
(for example, providing water to animals), while residence R2 uses the well for potable water. Residence 
R1 receives drinking water from the local municipality. 

Following the same methodology as the one used in the Baseline Human Health Risk Assessment 
(ESE 1995), a Focused Human Health Risk Assessment was performed for R1 and R2 using data from the 
environmental investigations conducted before 1995. The assessment concluded that an acceptable 
carcinogenic risk of less than 1 × 10-4 would first occur at a distance of 2,200 feet from the current 
contamination plume that remains onsite in a westerly direction. The only downgradient residences 
within this radius are the previously identified residences R1 and R2. The estimated travel time for 
1,1-DCE is 267 years to reach the well at R1 and 311 years to reach the well at R2, indicating that it is 
unlikely that the contaminant plume would migrate to either of the residences at concentrations above 
the MCLs and that potential risks are very unlikely.  

In 2016, two additional risk assessments were conducted to evaluate the potential human health risks 
associated with the former Nike SL-10 site. The first assessment was conducted to evaluate the potential 
human health risks associated with the additional exposure to 1,4-dioxane in groundwater for 
residences R1 and R2 and the potential onsite residence. The second assessment was conducted to 
evaluate a potential onsite industrial worker scenario for identified site-related VOCs (since a potential 
onsite industrial receptor was not previously considered in prior assessments and since the onsite area 
is anticipated to be used for industrial/commercial purposes in the foreseeable future).   

For the 2016 residential scenario, chemical-specific 1,4-dioxane risks were combined with human health 
risks previously calculated for potential onsite and potential offsite groundwater users, as presented in 
the Remedial Investigation (Plexus 2005) and the draft Feasibility Study, revision 1 (Plexus 2006). 
Potable use of groundwater and vapor intrusion into indoor air for potential future onsite residential 
users and potential current and future residential users at two offsite residential wells were assessed. 
As a conservative approach, it was assumed that the two offsite residences are hydraulically downgradient 
of the site. The groundwater flow direction, however, is generally to the south-southwest with occasional 
shifts to the west and east. The two residences are to the west of the former Nike SL-10 site. Agricultural 
fields are located to the south and east of the site with no potable wells.  
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The 2016 industrial scenario assessed the chemical-specific risk of 1,4-dioxane in addition to risk 
associated with the previously reported onsite detected VOC concentrations as presented in the 
Remedial Investigation (Plexus 2005) and the draft Feasibility Study, Revision 1 (Plexus 2006). The onsite 
chemical concentrations were initially compared to USEPA Regional Screening Levels for Tapwater 
(May 2016) and the USEPA Vapor Intrusion Screening Levels (VISLs; May 2016) to identify chemicals of 
potential concern and applicable routes of exposure. The industrial worker was then evaluated using a 
reasonable maximum exposure scenario for potable groundwater with exposure to ingestion, dermal 
contact, and inhalation of water vapors from showering/bathing. The 2016 risk assessments concluded 
that onsite human health risks currently are within USEPA acceptable levels since groundwater exposure 
pathways are incomplete. Onsite exposure to groundwater for potential future residents and 
industrial/commercial workers includes groundwater contact that would result in noncarcinogenic 
hazards and carcinogenic risk estimates greater than USEPA’s acceptable risk levels (excess lifetime 
cancer risk range of 1 × 10-4 to 1 × 10-6 and hazard index threshold of 1), which is consistent with 
conclusions from previous risk assessments. Although, the onsite residential land use scenario is 
considered to be unlikely given that the Madison County Board of Supervisors currently owns the 
property, and the reasonably anticipated future use is storage by the County Highway Department and 
as a shooting range by the County Sheriff’s Department, restriction for potential future residential or 
industrial use of groundwater does not currently exist. Furthermore, if a well construction worker 
should contact groundwater, the contact with impacted groundwater and vapor from the groundwater 
currently both carry unacceptable risk in some portions of the plume (see Figure 2-5). For conservative 
risk assessment purposes, the risk assessment assumed that groundwater exposure pathways are 
complete at two downgradient residential properties (R1 and R2), since potable wells are present on the 
properties and have the potential to be used. The addition of modeled 1,4-dioxane concentrations at R1 
and R2 did not change the results of the previous risk assessment, which concluded that human health 
risks for offsite receptors from potable use are at the upper end of USEPA’s acceptable risk range.  

Vapor intrusion of VOCs and 1,4-dioxane into indoor air for potential future onsite users and potential 
current and future residential users at two offsite residential wells was assessed as part of the 2016 risk 
assessment. Measured groundwater concentrations of 1,4-dioxane onsite are below the USEPA VISL; 
however, the vapor intrusion pathway into building structures could be complete in the future because 
of the shallow nature of the water table (because groundwater or the capillary fringe may be in contact 
with a future building foundation, in which case the VISLs would not be adequately protective of the 
vapor intrusion pathway). The vapor intrusion pathway for chlorinated VOCs is currently incomplete due 
to the lack of building structures in the vicinity of the groundwater plume. However, potential future risk 
exists if buildings were to be constructed over or near the plume boundary.  

Based on the 2015 groundwater data from the site, the maximum detected concentration of TCE at 
147 µg/L (MW-02D) exceeds the site-specific VISL (Figure 2-5). Using the VISL calculator (USEPA 2016), 
the target groundwater concentration for TCE is 36 µg/L (based on a commercial scenario, target cancer 
risk of 1E-4, target hazard quotient of 1, and average annual groundwater temperature of 15 degrees 
Celsius). The 2015 TCE concentration in monitoring well MW-18S on the eastern perimeter of the site is 
71.7 µg/L. Therefore, although the vapor intrusion pathway is not currently complete due to a lack of 
building structures on the agricultural land of the adjacent property, it is likely that the VISL for TCE is 
exceeded in groundwater to the east of the former Nike SL-10 property (Figure 2-5). 

In accordance with DoD Defense Environmental Restoration Program Management Manual 4715.20, 
Enclosure 3, Section 6(c) (DoD 2012), the DoD will not be responsible for investigating or addressing 
vapor intrusion concerns in future buildings at the site. USACE, however, will provide written notice of 
potential future vapor intrusion risks to the current site owner in addition to the adjacent property 
owner to the east based on groundwater exceeding its TCE VISL beneath these two properties.  
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The following conclusions were made based on results of the HHRA: 

• Onsite 

− Current—Groundwater exposure pathways are currently incomplete onsite due to the lack of 
buildings above the plume and the lack of groundwater users. 

− Future—Although plans do not exist for future residential use of the site, groundwater exposure 
pathways were assumed to be complete for potential future residents to evaluate an 
unrestricted use/unrestricted exposure scenario. Exposures to 1,4-dioxane in groundwater 
through potable use (including showering) were evaluated. Risk estimates for 1,4-dioxane were 
summed with risk estimates for other groundwater COPCs as presented in the 2005 HHRA. 
As shown in the table below, the cumulative ELCR and HI estimates for future potential onsite 
residents yield the same conclusions with or without the addition of 1,4-dioxane: The ELCR 
exceeds USEPA’s acceptable risk range (10-4 to 10-6) and USEPA’s threshold for HI (1). An onsite 
industrial scenario was not evaluated in the 2005 onsite HHRA. However, risk estimates for all 
COPCs identified in the 2005 HHRA were calculated in addition to the industrial risk estimates 
for 1,4-dioxane. As noted in the Section 3.5 table, the cumulative ELCR and HI estimates for 
future industrial onsite workers yield the same conclusions with or without the addition of 
1,4-dioxane: The ELCR exceeds USEPA’s acceptable risk range (10-4 to 10-6) and USEPA’s 
threshold for HI (1). 

− TCE and 1,4-dioxane concentrations exceed their respective MCL and risk-based level along the 
eastern property boundary (the regulatory point of compliance). The adjacent land use is 
agricultural, and future groundwater users may be present on that property. 

− Because future potable use of onsite groundwater may be associated with risks and hazards 
above USEPA acceptable levels, mitigation measures (for example, institutional controls) are 
needed for future groundwater use. Such restrictions would protect current onsite workers 
because no restrictions are currently in place prohibiting the installation of a well for potable 
use on the property. 

Risk and Hazard Estimates – Potential Future Onsite Groundwater Users (RME) 

 ELCR HI – Adult HI – Child 

Potential Onsite Resident – original  1 x 10-2 42 59 

Potential Onsite Resident – with 1,4-dioxane 1 x 10-2 29* 52* 

Industrial Worker – without 1,4-dioxane 3 x 10-4 100* -- 

Industrial Worker – with 1,4-dioxane 3 x 10-4 100* -- 

* - Maximum target organ-specific HI 

“Original” indicates the original 2005 HHRA. 
 

− Measured groundwater concentrations of 1,4-dioxane are below the USEPA VISL. As stated 
above, in accordance with the 2012 DoD Defense Environmental Restoration Program 
Management Manual the DoD is not responsible for investigating or addressing VI concerns in 
future buildings. The USACE, however, provides written notice of potential future vapor 
intrusion risks to the current site owner(s).  

• Offsite 

− Current & Future—Based on 2014 information from the property owner of Residence R1, the 
well on that property is used for agricultural purposes only (for example, providing water to 
animals), while Residence R2 uses the well for potable water. Residence R1 receives drinking 
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water from the local municipality. For conservative risk assessment purposes, the HHRA 
assumed that the residences are directly downgradient of the site and that groundwater 
exposure pathways are complete at both downgradient residential properties since potable 
wells are present on the properties and have the potential to be used. 

Offsite concentrations were modeled based on the October 2015 measured site concentrations 
from the 6 wells on the western plume boundary and the conservative assumption that the 
residences are directly downgradient of the site, although available data indicate that they are not. 
Residential exposures to 1,4-dioxane in groundwater through potable use (including showering) 
were evaluated and summed with risk estimates for other groundwater COPCs as presented in the 
2006 HHRA (when onsite concentrations of TCE were higher than present). As shown below, the 
cumulative ELCR and HI estimates for offsite residents are at the upper end of USEPA’s acceptable 
risk range (10-4 to 10-6) and below USEPA’s HI threshold. The cumulative ELCR estimates for offsite 
residents yield the same conclusions with or without the addition of 1,4-dioxane.  

Risk and Hazard Estimates – Current and Future Offsite Groundwater Users (RME) 

 ELCR HI – Adult HI – Child 

Offsite Resident 1 (R1) – original  1 x 10-4 NC NC 

Offsite Resident 1 (R1) – with 1,4-dioxane 1 x 10-4 0.01 0.02 

Offsite Resident 2 (R2) – original 1 x 10-4 NC NC 

Offsite Resident 2 (R2) – with 1,4-dioxane 1 x 10-4 0.008 0.01 

“Original” indicates the original 2006 HHRA. 

NC – not calculated 

Modeled groundwater concentrations of 1,4-dioxane at the two offsite residences R1 and R2 are 
below the USEPA VISL. If future buildings are constructed in areas where site-impacted 
groundwater (or the capillary fringe) is in contact with the building, the future vapor intrusion 
pathway may be complete. As stated earlier, in accordance with the 2012 DoD Defense 
Environmental Restoration Program Management Manual, the DoD is not responsible for 
investigating or addressing VI concerns in future buildings. USACE, however, provides written 
notice of potential future vapor intrusion risks to the current site owner(s). 

In conclusion, should a well be installed in the future, or a building be constructed above or near 
the groundwater plume, onsite exposure to groundwater and vapor intrusion for industrial 
workers could result in noncarcinogenic hazards and carcinogenic risk estimates above USEPA's 
acceptable risk levels. 

2.8.2 Ecological Risk 
A screening-level ecological risk assessment (ERA) was prepared in 1995 to assess the potential risks to 
ecological populations (plants and animals) from exposure to site-related contaminants (ESE 1995). 
The only applicable exposure pathway would be the discharge of groundwater to surface water 
(groundwater/surface interface) habitats. Groundwater does not discharge to surface water within the 
site boundary, and the contaminant plume is unlikely to reach the unnamed tributary of Silver Creek. 
However, the 1995 ERA assumed, hypothetically, that chemicals in groundwater could discharge to an 
unnamed tributary of Silver Creek in the future. Although the ERA evaluated environmental effects on 
freshwater aquatic plant and animal species that could result from future direct contact with 
contaminated surface water, it did not collect surface water samples for chemical analysis. The lack of 
surface water samples does contribute to a level of uncertainty on potential ecological risks. 
Nevertheless, the 1995 ERA concluded no potential for unacceptable environmental risks to aquatic life in 
the unnamed tributary of Silver Creek exist.  
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A qualitative ecological risk assessment was conducted as part of the 2016 Remedial Investigation 
addendum (CH2M 2016b) to evaluate the potential for 1,4-dioxane to pose ecological risk at the former 
Nike SL-10 site due to its detection in site-related groundwater. Given the volatile properties of 
1,4-dioxane and its low potential to bioconcentrate, bioaccumulate, and biomagnify, upper trophic level 
exposure is considered insignificant.  

With the assumption that undiluted groundwater concentrations of 1,4-dioxane are discharging at the 
groundwater/surface interface of the unnamed tributary of Silver Creek, groundwater monitoring 
results from 2010 to 2015 were conservatively compared to a surface water ecological screening value 
(ESV). For 1,4-dioxane, an ESV of 22,740 µg/L was selected for surface water from the scientific 
literature. This ESV is the lowest effect level reported in USEPA’s ECOTOX database (USEPA 2007) for 
relevant aquatic biota (fish and amphipods). With 1,4-dioxane concentrations ranging from 3.1 µg/L 
(May 2015) to 570 µg/L (May 2011) in site groundwater, results were well below the ESV. Therefore, 
no unacceptable risks related to 1,4-dioxane are expected from potential site releases through the 
groundwater/surface interface pathway in adjacent habitats.  

2.9 Remedial Action Objectives 
Remedial action must be taken to protect human health from exposure to the site-related COCs in 
groundwater of the OCS and ISS units at the former Nike SL-10 site. Remedial action objectives (RAOs) 
are site-specific goals for protecting human health and the environment that specify contaminants and 
media of interest, exposure pathways, and remediation goals (RGs). RGs are developed on the basis of 
chemical-specific risk factors. The following RAO was established for the former Nike SL-10 site:  

• Reduce the risk to human health by preventing current or future ingestion of groundwater having 
TCE, cis-1,2-DCE, 1,1-DCE, VC, 1,1,2-TCE, 1,2-DCA, and 1,4-dioxane concentrations greater than RG. 

The RAO was based on the current and the reasonably anticipated future uses of the property which are 
storage for the Madison County Highway Department and a shooting range for the Madison County 
Sheriff’s Department and the potential future use of groundwater as a potable water supply. The RAO 
addresses the potential onsite exposure to TCE, cis-1,2-DCE, 1,1-DCE, VC, 1,1,2-TCE, 1,2-DCA, and 1,4-
dioxane in groundwater for the current industrial workers and potential future residents. 

RGs for site-related groundwater COCs are listed in Table 2-1. The RGs for the chlorinated VOCs in 
groundwater are based on the MCLs established under the Safe Drinking Water Act and would allow for 
unlimited use of the property and unrestricted exposure onsite. The RG for 1,4-dioxane in groundwater 
is the IEPA Class I Groundwater Quality Standard (since no MCL or other federal criteria are available for 
this chemical). 

2.10 Description of Alternatives 
The following remedial alternatives were developed for the former Nike SL-10 site to address 
unacceptable risks due to potential exposure to COCs in groundwater.  

Five remedial alternatives were developed for the site: Alternative GW1—No Action; Alternative GW2—
MNA and ICs; Alternative GW3—Enhanced In Situ Bioremediation, MNA, and ICs; Alternative GW4—
Groundwater Collection, Treatment, and Discharge and ICs, and Alternative GW5—In Situ Chemical 
Oxidation and ICs. The major components of the remedial alternatives are defined below. 

2.10.1 Alternative GW1—No Action 
Alternative GW1 is required under CERCLA to provide a baseline for comparing remedial alternatives. 
Under Alternative GW1, no activities would be completed at the site to change the current conditions, 
and no action would be taken to restrict potential human exposures. It does not provide for ICs, which 
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would restrict future installation of a well for potable use on the property. There is no cost associated 
with Alternative GW1. 

2.10.2 Alternative GW2—Monitored Natural Attenuation and Institutional Controls 
USACE will implement Alternative GW2 groundwater monitoring to evaluate the effectiveness of natural 
attenuation processes at reducing COC concentrations in site groundwater within the OCS unit and ISS 
unit. The former Nike SL-10 site exhibits several positive indicators of natural attenuation processes. 
These include the degradation of TCE and 1,1,2-TCA, the presence of degradation products (cis-1,2-DCE, 
1,2-DCA, 1,1-DCE, and VC), and elevated chloride and carbon dioxide concentrations within the COC 
plumes. Although aerobic degradation of 1,4-dioxane may be limited by the lack of a suitable microbial 
population that is capable of degrading 1,4-dioxane, or biodegradation may be inhibited by other 
contaminants present, the 1,4-dioxane plumes in both the OCS and ISS units are largely stable. The 
chlorinated VOC plumes also appear to be stable, with decreasing concentrations in the source area. 
Given the lack of abundant organic matter in the water-bearing units, the high clay content in soil, and 
the shallow water table, the physical processes of dilution, sorption, and volatilization will likely be the 
primary mechanisms of natural attenuation. 

USACE will develop a long-term monitoring plan for the site. To better demonstrate plume stability and 
account for the variable groundwater flow directions, USACE will install new monitoring well clusters 
(wells in the OCS unit and in the ISS unit) in appropriate locations. Groundwater samples would be 
collected from new and select existing monitoring wells to evaluate MNA effectiveness. The 
groundwater would be analyzed for VOCs, 1,4-dioxane, and geochemical analytes such as total organic 
carbon, alkalinity, chloride, nitrate, nitrite, iron, manganese, sulfate, and sulfide. Groundwater 
monitoring data would be used to verify that COC concentrations are decreasing, the affected area or 
plume is not expanding, and no changes in hydrogeological, geochemical, or biological parameters occur 
that might reduce the effectiveness of the remedial action. 

ICs in the form of an EC are a component of this alternative. The County Board of Madison County 
adopted a resolution on April 19, 2017, approving the recording of an EC to prevent the use of 
groundwater at the property. A draft EC will be provided by USACE to Madison County; it will be the 
responsibility of the county to then execute and record the EC on the relevant property deed(s) in the 
county recorder’s office. It will also be the responsibility of Madison County to implement the EC and 
the responsibility of IEPA to enforce the EC. This EC is necessary to prevent groundwater use onsite until 
groundwater concentrations meet the RAO and RGs. 

The chlorinated VOC plume may extend slightly under the neighboring property on the southeast side of 
the former Nike SL-10 site. Due to the low contaminant concentrations and dominant groundwater flow 
direction to the southwest and west, and because the current and the reasonably anticipated future 
land use will continue to be farming, no ICs are anticipated for the portion of the plume that may be 
offsite. The monitoring plan, however, would include either permanent wells on the adjacent property 
or periodic collecting of groundwater samples using direct-push technology.  

The estimated time required to achieve RGs is 50 years. This timeframe was selected because estimating 
beyond 50 years is assumed to have a negligible cost impact on the present value analysis (USEPA 2000). 
The estimated costs for Alternative GW2 are: 

• Capital Cost: $98,000 
• O&M Present Value Cost: $1,905,000 
• Total Present Value Cost: $2,003,000 
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2.10.3 Alternative GW3—Enhanced In Situ Bioremediation, Monitored Natural 
Attenuation, and Institutional Controls 

Alternative GW3 would use enhanced in situ bioremediation to reduce chlorinated VOC concentrations 
and MNA to remediate 1,4-dioxane in groundwater within the OCS and ISS units. A hydrogen or carbon 
source would be injected into the groundwater within the chlorinated VOC plume. The added hydrogen 
or carbon would enhance biological reductive dechlorination of the chlorinated VOCs, generating 
nontoxic end products. The selection of an enhanced in situ bioremediation substrate (such as hydrogen 
or a variety of commercially available carbon substrates) would depend on the desired solubility, 
persistence, and cost-effectiveness of the substrate, as well as the site hydrogeology. Reductive 
dechlorination could be further enhanced through bioaugmentation, if needed, in which a microbial 
culture is added to the subsurface to “jump start” the biodegradation process preventing reductive 
dechlorination from stalling at DCE or VC. A pH buffer would be added if the soil buffering capacity were 
too low to neutralize the organic acids produced during fermentation of the carbon source. 

The substrate would be delivered through injection wells or using temporary direct push points over the 
extent of the chlorinated VOC plume. Effective distribution of the carbon source may be difficult within the 
OCS unit. The radius of influence within this aquifer unit while injecting substrate may be small and many, 
closely spaced substrate delivery wells or injection points would be needed for a successful application. 
Enhanced in situ bioremediation in tight formations like the OCS unit is usually a very slow process. 
Groundwater monitoring within and outside of the chlorinated VOC plume would be necessary to gauge 
the rate of the remediation, and when or whether another substrate injection treatment was needed. 
New monitoring well clusters (wells in the OCS unit and in the ISS unit) would be installed in appropriate 
locations. Groundwater samples would be collected from select existing and new monitoring wells to 
evaluate bioremediation’s effectiveness. The groundwater would be analyzed for VOCs and geochemical 
analytes such as total organic carbon, alkalinity, chloride, nitrate, nitrite, iron, manganese, sulfate, and 
sulfide. Monitoring would also help assess if the plume was potentially displaced laterally or downgradient 
due to substrate injections. Given the tight nature of the formation, in particular the OCS unit, only a 
limited volume of substrate can be injected. Because the rate and degree of contaminant back-diffusion is 
challenging to predict, the total number of injections required for remediation is uncertain. 

MNA would be implemented for 1,4-dioxane as described in Alternative GW2. The proposed sampling 
plan would include sampling select existing and newly installed wells to evaluate 1,4-dioxane 
attenuation and groundwater samples would be analyzed for 1,4-dioxane. 

ICs would be implemented to address groundwater use restrictions as described for Alternative GW2. 
The estimated time required to achieve RGs is 20 years. This timeframe was selected due to the likely 
persistence of 1,4-dioxane. However, if back-diffusion of COCs in groundwater occurs after the 
injections are completed, that is, if residual contaminant mass desorbs from the saturated soil matrix 
into groundwater again, then the remedial timeframe and associated costs would increase. The 
estimated costs for Alternative GW3 are: 

• Capital Cost: $857,000 
• O&M Present Value Cost: $2,091,000 
• Total Present Value Cost: $2,948,000 

2.10.4 Alternative GW4—Groundwater Collection, Treatment, and Discharge and 
Institutional Controls 

Alternative GW4 involves collecting contaminated groundwater within the OCS and ISS units using 
extraction wells, treating groundwater above ground, and discharging treated groundwater. This 
alternative provides ex situ treatment and sitewide hydraulic containment, and prevents contaminant 
transport off of the former Nike SL-10 site. 
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Groundwater would be pumped from extraction wells installed for a previous pilot study (Law 2002), and 
newly installed extraction wells, to capture and contain the plume. A treatment system would be located 
in the vicinity of the extraction wells outfitted with an adsorbent material such as an AMBERSORB system 
for extracted water treatment. AMBERSORB is a synthetic media adsorbent that has been shown to treat 
1,4-dioxane and other organic contaminants in water and vapor (Woodard et al. 2014). The AMBERSORB 
media would be regenerated in place when it becomes saturated with contaminants. The frequency of 
regeneration will vary with contaminant levels and flow rates. It is assumed that the system would treat a 
flow rate comparable to the 1.8 gallons per minute used during the Law pilot test (Law 2002). 
The extraction well pumps and treatment system would require periodic maintenance. 

Treated groundwater will be discharged onsite to one or more of the drainage ditches or stormwater 
drains and ultimately the Mississippi River, since the former Nike SL-10 site is located in the Mississippi 
North Central River Basin. Levels of contaminants in treated groundwater (after treatment) would need 
to comply with Illinois Pollution Control Board regulations in Title 35, Subtitle C of the Illinois 
Administrative Code 302, and IEPA-derived water quality criteria, as applicable. An alternative to this 
approach would be to pipe the water to a sanitary sewer main and dispose of the water to a local 
publicly owned treatment works. 

New monitoring well clusters (wells in the OCS unit and in the ISS unit) would be installed in appropriate 
locations. Performance monitoring of groundwater COCs would be conducted to evaluate the 
effectiveness of the remedial action. Groundwater samples would be collected from select existing and 
new monitoring wells and would be analyzed for VOCs, 1,4-dioxane, and geochemical analytes such as 
total organic carbon, alkalinity, chloride, nitrate, nitrite, iron, manganese, sulfate, and sulfide.  

ICs would be implemented as described for Alternative GW2.  

The estimated time required to achieve RGs is 50 years. This timeframe was selected because estimating 
beyond 50 years is assumed to have a negligible cost impact on the present value analysis (USEPA 2000). 
However, if back-diffusion of COCs in groundwater were to occur after groundwater pumping and 
treating is completed, that is, if residual contaminant mass desorbs from the soil matrix into 
groundwater again, then the remedial timeframe and associated costs would increase. The estimated 
costs for Alternative GW4 are: 

• Capital Cost: $507,000 
• O&M Present Value Cost: $4,968,000 
• Total Present Value Cost: $5,475,000 

2.10.5 Alternative GW5—In Situ Chemical Oxidation and Institutional Controls 
Alternative GW5 would use ISCO to aggressively treat chlorinated VOCs and 1,4-dioxane contamination 
in site groundwater within the OCS and ISS units to innocuous compounds (such as, carbon dioxide, 
chloride ions, and hydrogen ions). ISCO involves injecting chemical oxidants into the groundwater to 
oxidize contaminants upon direct contact with the oxidant, destroying them in a series of chemical 
reactions. The most commonly used oxidants are catalyzed hydrogen peroxide, permanganate, 
persulfate, and ozone.  

For cost-estimating purposes, activated persulfate was selected as the oxidant for alternative evaluation 
based on the COCs and limited target treatment area. However, another oxidant may later be selected 
in the remedial design phase based on what is most suitable for the former Nike SL-10 site. Activated 
persulfate can effectively oxidize a variety of COCs, including both chlorinated ethenes and alkanes and 
1,4-dioxane. Concerns with persulfate are its potential to lower the pH, which may slow down the 
natural biodegradation rate immediately after ISCO treatment, and residual sulfate concentrations in 
groundwater. However, field experience has shown effective natural attenuation to be restored within 
months of persulfate applications. 
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Oxidants can cause select metals to change into more soluble states, making them more mobile. 
Research and field data have shown that once the oxidant is consumed and oxidative conditions in 
groundwater return to ambient conditions, metals also return to background concentrations. 
Monitoring the trends of select metals post-ISCO application is recommended. 

Before injection, site-specific natural oxidant demand data would be required for the remedial design. 
Additional activities would include expanding the monitoring network in the OCS and ISS units to better 
demonstrate plume extent and stability. ISCO would be implemented in the target treatment area to 
reduce the COC concentrations observed within the combined chlorinated VOC and 1,4-dioxane plumes 
of the OCS unit and ISS unit. The reduction in contaminant mass should facilitate natural attenuation of 
residual COCs. Based on the concentrations observed at the former Nike SL-10 site and the expected 
persistence of the oxidant in the subsurface, it was assumed that two ISCO applications would be 
required to reduce COC concentrations to meet the RAO and RGs. Because the rate and degree of 
contaminant back-diffusion is challenging to predict, the total number of injections required for 
remediation is uncertain. 

The oxidant would be injected into the subsurface using temporary direct push points or injection wells. 
Effective distribution of the oxidant may be difficult within the OCS unit. The radius of influence within 
this aquifer unit while injecting substrate may be small and many, closely spaced substrate delivery wells 
or injection points would be needed for a successful application.  Performance monitoring of the ISCO 
injections would be conducted to evaluate the effectiveness of the treatment technology and when or 
whether another injection event was needed. Groundwater samples would be collected from select 
existing and new monitoring wells and would be analyzed for VOCs, 1,4-dioxane, and select indicator 
metals (for increased solubility under changed oxidation conditions), and geochemical analytes such as 
total organic carbon, alkalinity, chloride, iron, manganese, and sulfate. Monitoring also would help 
assess whether the chlorinated VOC and 1,4-dioxane plumes were potentially displaced laterally or 
downgradient due to reagent injections.   

ICs would be implemented as described for Alternative GW2.  

The estimated time required to achieve RGs is 10 years. However, if back-diffusion of COCs in groundwater 
occurs after the ISCO injections are completed, that is, if residual contaminant mass desorbs from the soil 
matrix into groundwater again, the remedial timeframe and associated costs would increase. As a result, 
the number of injections required for remediation is uncertain. The estimated costs for Alternative GW5 
that are shown below assume that two injections would be performed: 

• Capital Cost: $1,917,000 
• O&M Present Value Cost: $1,074,000 
• Total Present Value Cost: $2,991,000 

2.11 Comparative Analysis of Alternatives 
CERCLA uses nine criteria to evaluate remedial alternatives individually and comparatively to help select 
a preferred alternative. They are classified as threshold, balancing, and modifying criteria. 

Threshold criteria are standards that an alternative must meet for it to be eligible for selection as a 
remedial action. Threshold criteria are: 

• Overall protection of human health and the environment 
• Compliance with ARARs (Table 2-2)  
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Balancing criteria weigh the tradeoffs among alternatives. They represent the standards upon which the 
detailed evaluation and comparative analysis of alternatives are based. In general, a high rating on one 
balancing criterion can offset a low rating on another. Five of the nine criteria are balancing criteria: 

• Long-term effectiveness and permanence 
• Reduction of toxicity, mobility, or volume through treatment 
• Short-term effectiveness 
• Implementability 
• Cost 

Modifying criteria consider the concerns of state regulator and the local community’s acceptance of a 
proposed remedial action. Modifying criteria are: 

• State/support agency acceptance 
• Community acceptance 

Table 2-3 summarizes how well each alternative satisfies each evaluation criterion and indicates how it 
compares to the other alternatives under consideration. Table 2-3 evaluates each alternative with 
respect to the criteria listed above for the former Nike SL-10 site. 

2.12 Principle Threat Waste 
The NCP expects treatment to be used to address principal threat wastes to the extent practicable to 
reduce their toxicity, mobility, or volume. The term “principal threat wastes” refers to source materials 
that are highly toxic or highly mobile. No highly toxic or highly mobile contaminants are present at the 
former Nike SL-10 site. Therefore, no principal threat waste is present at the site. 

2.13 Selected Remedy 
The selected remedy for the former Nike SL-10 site is Alternative GW2, MNA and ICs. This alternative 
will satisfy the RAO through a reduction of contaminant concentrations within the OCS and ISS 
groundwater units to levels below RGs through natural attenuation and ICs restricting onsite 
groundwater use at the site. 

2.13.1 Summary of the Rationale for the Selected Remedy 
Alternative GW1 would not meet ARARs (Table 2-3) or the RAO, and would not protect human health 
because no action would be taken to mitigate potential unacceptable risks. Alternatives GW2 through 
GW5 are equally protective of human health and the environment and comply with ARARs. Compliance 
with ARARs under Alternatives GW2 through GW5 depends on continued implementation and 
enforcement of ICs and monitoring. Alternatives GW3 and GW5 consist of injection-based technologies 
that carry uncertainty with respect to injection radius of influence and adequate distribution of reagents 
and thus would rely on natural attenuation in portions of the plume not influenced by reagents. 
Furthermore, Alternative GW3 would need to rely on MNA for 1,4-dioxane treatment because it is not 
addressed by enhanced bioremediation being implemented for the chlorinated VOCs. Groundwater 
extraction and treatment of Alterative GW4 would be limited by groundwater recovery rates and would 
not achieve cleanup goals any faster than passive methods such as the one proposed for Alternative 
GW2. Alternative GW2 is considered highly effective in the short term because it would minimally affect 
the community, workers, or the local environment, as the site would be changed only slightly from 
current conditions, with a few monitoring wells added. Alternative GW2 also is more cost effective 
(costs proportional to its overall effectiveness) than alternatives GW3, GW4, and GW5. Therefore, 
Alternative GW2 is selected as the remedial alternative for the former Nike SL-10 site since it will meet 
the RAO, is the most cost effective, and fulfills the nine CERCLA criteria for selecting the remedial action. 
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2.13.2 Description of the Selected Remedy 
At the former Nike SL-10 site, as described in the Final Proposed Plan (USACE 2016), the selected 
remedy for addressing chlorinated VOCs and 1,4-dioxane in groundwater is MNA and ICs, defined as 
Alternative GW2 in the Feasibility Study addendum report (CH2M 2016a). Specifically, the remedy for 
former Nike SL-10 site consists of: 

• Monitored Natural Attenuation. MNA includes groundwater monitoring to evaluate the 
effectiveness of natural attenuation processes at reducing COC concentrations in site groundwater 
within the OCS and ISS units. The monitoring program will be defined in a long-term monitoring 
plan, which will include installing new monitoring wells to better demonstrate plume stability and 
account for the variable groundwater flow directions. Groundwater monitoring data will be used to 
verify that COC concentrations are decreasing; that the affected area or plume is not expanding; 
that no changes in hydrogeological, geochemical, or biological parameters that might reduce the 
effectiveness of the remedial action occur; and whether additional corrective actions are needed to 
ensure protection of public health and welfare 

• Institutional Controls. ICs will restrict the current and future use of onsite groundwater in a manner 
to prevent exposure to groundwater by not allowing the installation or use of wells at FUDS 
property pursuant to the approved site cleanup. USACE will provide a draft IC, in the form of an 
Environmental Covenant (EC), to the property owner, Madison County. The EC will need to be 
executed and recorded on the property by the county in the County Recorder’s Office. The county 
will also be responsible for implementing the EC (following the restrictions and requirements set 
forth therein), and the EC will be enforceable by the state under the Illinois Uniform Environmental 
Covenants Act. On April 19, 2017, the County Board of Madison County Highway approved recording 
an environmental covenant on the property preventing the use of groundwater until levels reach 
acceptable levels. 

2.13.3 Remedy Cost Estimate Summary 
The estimated capital cost, O&M costs, periodic costs, total cost, and total present value for Alternative 
GW2, MNA and ICs, are presented in Table 2-4.  

2.13.4 Expected Outcomes of Selected Remedy 
Following implementation of the selected remedy, the expected outcome is the control of contact with 
contaminated groundwater within the OCS and ISS units. While control of contact with contaminated 
groundwater is in place, contaminants will attenuate over time by reductive biodegradation and physical 
attenuation mechanisms in the aquifer. Risks to human health will be mitigated by restricting access to 
impacted groundwater and monitoring COC concentration reductions through natural attenuation 
processes in site groundwater within the OCS and ISS units. Upon achieving cleanup levels in 
groundwater, estimated to be 50 years, well construction work at the site could be conducted without 
preventative controls; groundwater use for consumption is unlikely since drinking water is available 
from the local municipality. 

No unacceptable ecological risk was identified for the former Nike SL-10 site. 

2.14 Statutory Determinations 
The selected remedy is protective of human health and the environment and satisfies the statutory 
requirements of CERCLA §121(b). The selected remedy complies with ARARs, is cost-effective, and uses 
permanent solutions. The remedy was chosen because the site exhibits several positive indicators of 
natural attenuation processes that reduce the volume and toxicity of COCs in groundwater and reduce 
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potential risks to current and/or future receptors. Furthermore, the VOC and 1,4-dioxane contaminant 
plumes appear to be stable, with decreasing concentration trends in the source area. 

Statutory reviews will be conducted every 5 years after initiating the remedial action to ensure the 
remedies remain protective of public health, welfare, and the environment. In accordance with Section 
121 of CERCLA, as amended in 1986 by SARA, 5-year reviews will be completed as long as hazardous 
substances, pollutants, or contaminants remain at the site above levels that allow for unlimited use and 
unrestricted exposure. 

2.15 Documentation of Significant Changes  
This Decision Document contains no significant changes from the Proposed Plan. 
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Responsiveness Summary 
The Proposed Plan was available for a 33-day public comment period (December 28, 2016, to 
January 30, 2017) in accordance with the NCP, which requires that the public comment period be no less 
than 30 days. No written comments were received during the public comment period. Several 
comments were received during the public meeting (January 9, 2017). 

The IEPA and several members of the community were present at the public meeting. During the 
meeting, comments and questions were expressed by the local community members and verbal 
responses were provided by representations of the USACE. A transcript of the public meeting is 
presented in Appendix A. The selected remedy was not revised based on comments received during the 
public meeting.  

3.1 Stakeholder Comments and Lead Agency Responses 
This section presents responses to comments received during the public meeting. Any responses herein 
are also documented in the meeting transcript presented in Appendix A. 

3.1.1 Comments from Mr. Mettler (Community Member) 
Mr. Mettler asked why, since the impacted area was small, did the USACE not look at excavation as an 
option to get the contamination out. 

Response: USACE representatives responded that excavations work well for soil but not for the 
saturated zone or groundwater, where the contamination is located at this site, and reiterated that no 
soil contamination is left at this site.  

Mr. Mettler asked how the contamination got into the groundwater if it’s not in the soil. 

Response: USACE representatives explained that the contamination moves vertically downward through 
the soil and is now in the groundwater from that migration, but that no continued source of 
contamination is left in the soil, at this point. 

Mr. Mettler then asked if there was some kind of aquifer in the ground that water is being stored in.  

Response: USACE representatives explained that there is one continuous water-bearing zone with 
groundwater flow through both the lower and higher permeability layers within that zone. The more 
productive zone is located in the deeper part of the aquifer. Some wells in the area extract groundwater 
from that zone and use the groundwater for a variety of purposes. There currently are no restrictions 
that would prevent Madison County from installing a well at the site into this zone for potable use. 
Extracting the impacted groundwater could expose onsite industrial workers to contamination and 
potential risk, however. 

3.1.2 Comment from Mr. Wright (Community Member) 
Mr. Wright explained that a major creek flows about a mile to the west of the site and that the creeks 
and rivers in the area drain south and eventually make it to the Kaskaskia, which flows into the 
Mississippi. He was concerned that the contamination may be sitting dormant for some time in the 10- to 
30-foot aquifer, but then could leach out and migrate in sand layers undetected. 

Response: USACE representatives described that groundwater will be monitored for contaminant 
concentrations as part of the remedy to evaluate degradation of the contaminant concentrations over 
time and confirm contamination is not migrating.  
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Mr. Wright asked if the plume actually grows bigger or moves and perhaps migrates in another 
direction. 

Response: USACE representatives explained that the contaminant trends to date (since the 
contamination was detected) have shown considerable concentration decreases and that the plume has 
been shrinking.  

Mr. Wright asked how the plume had been shrinking, due to leaching over the last 50 or 60 years, and 
asked if there had been bioremediation conducted or just monitoring. 

Response: USACE representatives explained that only monitoring has been conducted to track the 
natural biodegradation that has been taking place, in which organisms naturally present in groundwater 
break down the contaminants. No enhancements have been added to the groundwater to date. They 
explained that the contaminants at this site are amendable to biodegrading naturally. 

Mr. Wright asked about 1,4-dioxane, its detected concentrations (31 µg/L in the clay-silt and 63 µg/L in 
the deeper silt-sand), and whether it could be moving in an underground stream or other moving water 
underground in the area. 

Response: USACE representatives explained that in order for natural attenuation to be a possible 
remedy to consider, the plume was evaluated statistically to show it was stable or shrinking. 
Additionally, the distance that the plume traveled since the time that contamination was released 
(between 1959 and 1962) is not very far. Based on advective groundwater flow at a rate of about 18 to 
25 feet per year, and given over 50 years for the plume to migrate, the contaminant plume would be 
much farther offsite if it had not degraded and had not diluted. That the plumes of VOCs and 1,4-
dioxane are still primarily located onsite suggests that natural reducing processes are keeping them 
onsite. Furthermore, the subsurface geology and groundwater gradient are fairly flat, and that 
contributes to slow groundwater velocities and the plume boundary remaining onsite. The remedy 
includes groundwater monitoring to evaluate whether contamination is migrating downgradient, or 
whether the contamination continues to show a decreasing trend. In addition, the law requires every 
site to have a 5-year review and during that 5-year review process, the effectiveness of the remedy and 
progress towards meeting remedial goals are evaluated.  

Mr. Wright asked about the relative cost of Alternatives 2 and 3. Alternative GW2, MNA and ICs, would 
cost roughly $2 million and is expected to take 50 years compared to Alternative GW3, which would cost 
approximately $2.9 million for actively promoting bioremediation and reduce the time to meet cleanup 
criteria to 20 years. 

Response: USACE representatives replied that this is correct but that this comparison did not take into 
account the uncertainty of potential processes in the aquifer that could impact time and costs. If back-
diffusion of contamination resulting in recontamination of the groundwater were to occur following 
active bioremediation treatment, additional costs would be incurred for more bioremediation. It could 
be that the remedy would then take almost as long and cost double the cost estimate. 

Mr. Wright asked whether uncertainties had been carefully evaluated in the comparison between 
alternatives. 

Response: USACE representatives replied that these had been evaluated and described in the Feasibility 
Study. This included challenges of treating a silt-clay formation due to the difficulties in getting reagents 
in contact with the contaminants in such a tight formation compared to a beach sand aquifer. 

3.2 Technical and Legal Issues 
No technical or legal issues exist regarding the MNA and ICs decision at the former Nike SL-10 site. 



SECTION 4 

NG0206171123STL  4-1 

References 
Applied Research and Development Laboratory (ARDL), Inc. 1994. Phase II Contamination Evaluation 
Report, Former Nike Site SL-10, /Marine, Illinois; prepared for U.S. Army Corps of Engineers, Buffalo 
District, Buffalo, NY; September 1994. Contract No. DACW 49-93-0009. 

CH2M HILL (CH2M). 2007. Limited Site Inspection Report for the Former Nike SL-10 Launch Area and 
Control Area. September. 

CH2M. 2014. Final Feasibility Study (Revision 2) for the Former Nike SL-10 Site, Madison County, Illinois. 
September. 

CH2M. 2016a. Feasibility Study, Revision 2, Addendum, Former Nike SL-10 Site, Madison County, Illinois. 
September. 

CH2M. 2016b. Remedial Investigation Addendum, Former Nike SL-10 Site, Illinois. March. 

CH2M. 2016c. Erratum to the Final Remedial Investigation Addendum. December. 

Department of Defense (DoD). 2012. Environmental Restoration Program Management Manual 
4715.20. March 9. 

Envirodyne Engineers, Inc. (EEI). 1988. Contamination Evaluation, Former Nike Missile Site SL-10, 
Marine, Illinois. Prepared for U.S. Army Corps of Engineers Buffalo District, Buffalo, NY; May 1988. 
Contract No. DACA 87-86-D-0045. 

Environmental Science and Engineering, Inc. (ESE). 1995. Baseline Risk Assessment Report, Nike Missile 
Site SL-10. Prepared for U.S. Army Corps of Engineers, Buffalo District, Buffalo, NY. June. 

ERT, Inc. 2013. Final Completion Report, Former Nike SL-10 Launch Area, Installation of Five 
Groundwater Monitoring Wells, Marine, Madison County, Illinois. Prepared for U.S. Army Corps of 
Engineers, Louisville District. September. 

Geo Consultants. 2008. Report of Findings Former Nike SL-10 Launch Area Natural Attenuation 
Evaluation, Marine, Illinois. May.  

Geo Consultants. 2009. Report of Findings, Soil Vapor Test and Groundwater Investigation, Former Nike 
SL-10 Launch Area, Marine, Illinois. June. 

Geo Consultants. 2010. Summary Report, Monitoring Well Installation. April.  

Law Engineering and Environmental Services, Inc. (Law). 2002. Final Report, Pilot-Scale Treatability 
Study, Former Nike Missile SL-10 Launch Area, Marine, Illinois. February. 

Lee A. Knuppel and Associates, Inc. 2007. Nike SL-10 Data Validation Report. February. 

North Wind Services and MECX. 2013. Former Nike SL-10 Launch Area Natural Attenuation Evaluation, 
June 2013 Sampling, Marine, Illinois, Final Data Validation Report Sample Delivery Group: 97725. 
Prepared for U.S. Army Corps of Engineers, Louisville District. November. 

Plexus Scientific Corporation (Plexus). 2004. Former Nike Site SL-10, Marine, Madison County, Illinois, 
Preliminary Assessment, Final. September. 

Plexus. 2005. Nike SL-10 Launch Area Groundwater, Remedial Investigation/Feasibility Study/Proposed 
Plan/Record of Decision Project, Marine, Illinois, Remedial Investigation Report, Final. November. 

Plexus. 2006. Draft Feasibility Study (Revision 1), Former Nike SL-10 Launch Area Groundwater, Marine, 
Illinois. November. 



SECTION 4 – REFERENCES  

4-2  NG0206171123STL 

SEC Donohue. 1992. Contamination Evaluation, Former Nike Site SL-10, Marine, Illinois; prepared for 
U.S. Army Corps of Engineers, Buffalo District, Buffalo, NY; October. Contract No. DACA41-90-D-0002. 

USACE. 2013. Former Nike SL-10 Launch Area Groundwater Plume Analysis 2nd Year Report. February.  

USACE. 2016. Proposed Plan, Former Nike SL-10 Site, Madison County, Illinois. December. 

U.S. Environmental Protection Agency (USEPA). 1999. A Guide to Preparing Superfund Proposed Plans, 
Records of Decision, and Other Remedy Section Decision Documents. EPA 540-R-98-031. OSWER 9200.1-
23P. July.  

USEPA. 2000. A Guide to Developing and Documenting Cost Estimates during the Feasibility Study. 
EPA 540-R-00-002, Office of Solid Waste and Emergency Response 9355.0-75. July. 

USEPA. 2004. United States Army Corps of Engineers. Engineer Regulation 200-3-1, Formerly Used 
Defense Sites (FUDS) Program Policy. 

USEPA. 2007. ECOTOXicology knowledgebase (ECOTOX). https://cfpub.epa.gov/ecotox/. 

USEPA. 2016. Vapor Intrusion Screening Level (VISL) Calculator User’s Guide. Office of Solid Waste and 
Emergency Response. May. 

Woodard, S., T. Mohr, and M.G. Nickelsen. 2014. “Synthetic Media: A Promising New Treatment 
Technology for 1,4-Dioxane.” Remediation, 24:27–40. doi: 10.1002/rem.21402.  



 

 

Tables 





 

 

Table 2-1. Remediation Goals for Contaminants of Concern in Groundwater  
Former Nike SL-10 Site, Madison County, Illinois 

Contaminant of Concern Remediation Goal (µg/L) 

Trichloroethene 5 

cis-1,2-Dichloroethene 70 

1,1-Dichloroethene 7 

Vinyl chloride 2 

1,1,2-Trichloroethane 5 

1,2-Dichloroethane 5 

1,4-Dioxane 7.7 
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Table 2-2. Summary of Applicable or Relevant and Appropriate Requirements 
Former Nike SL-10 Site Launch Area, Madison County, Illinois 

Jurisdiction Requirement Status Requirement Synopsis Action to be Taken to Attain ARAR 

Chemical-Specific ARARs for Groundwater 

Federal Safe Drinking Water Act  

40 Code of Federal Regulation 141.61 
Relevant and 
Appropriate 

Maximum Contaminant Levels will be used as the 
cleanup goals for groundwater. 

This ensures existing or potential sources of 
drinking water do not exceed Safe Drinking Water 
Act MCLs for organic and inorganic contaminants. 
Since groundwater is classified as Class I: Potable 
Resource Groundwater, it is appropriate and 
relevant that the cleanup levels are set at MCLs. 

The remedial action alternatives will 
provide a reduction in groundwater 
contaminant concentrations of TCE, 
cis-1,2-DCE, 1,1-DCE, vinyl chloride, 
1,1,2-TCA, and 1,2-DCA to levels that 
meet the federal MCLs. [The MCLs are 
currently equivalent to the Illinois Class 
1 groundwater quality standards for the 
contaminants of concern at the former 
Nike SL-10 Site.] 

State State of Illinois, IAC 

Groundwater Quality Regulations 

Title 35: Environmental Protection, 
Subtitle F: Public Water Supplies, Chapter 
1: Pollution Control Board, Part 620, 
Groundwater Quality  

Section 620.210 Class I: Potable Resource 
Groundwater 

Section 620.410b Groundwater Quality 
Standards for Class I: Potable Resource 
Groundwater  

Relevant and 
Appropriate 

Groundwater quality standards have been 
promulgated by the state of Illinois for several 
common organic and inorganic contaminants. 
These levels regulate the concentration of 
contaminants in groundwater in the absence of an 
MCL, or where the State of Illinois has a stricter 
groundwater quality standard than the federally 
mandated MCL. The US EPA has not set a federal 
MCL for 1,4-dioxane, but the state has 
promulgated a groundwater quality standard for 
it; therefore, 1,4-dioxane will be regulated under 
35 IAC 620.410b. 

 

The remedial action alternatives will 
provide a reduction in 1,4-dioxane 
groundwater concentrations to the 
levels set forth in 35 IAC 620.410b.  

ARAR = Applicable or Relevant and Appropriate 
Requirement 

DCA = dichloroethane 

DCE = dichloroethene 

 

IAC = Illinois Administrative Code  

MCL = Maximum Contaminant Level  

MNA = Monitored Natural Attenuation  

 

OSWER = Office of Solid Waste and Emergency Response 

TCA = trichloroethane 

TCE = trichloroethene 
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Table 2-3. Summary of To Be Considered (TBCs) Guidance 
Former Nike SL-10 Site Launch Area, Madison County, Illinois 

Jurisdiction Requirement Status Requirement Synopsis  

Federal Use of MNA at the Resource Conservation 
and Recovery Act Corrective Action, and 
Underground Storage Tank Sites, U.S. 
Environmental Protection Agency OSWER 
Directive 9200.4-17P, April 1999.. 

TBC This directive provides guidance regarding the use 
of MNA for the remediation of contaminated 
groundwater at sites regulated under OSWER 
programs. 

 

Notes: 

(a) Offsite activities specific to the remedial work at Nike SL-10 will comply with federal and Illinois laws, which while not ARARs, govern offsite transportation, handling, and disposal of 
remediation-derived waste. 

MNA = Monitored Natural Attenuation  

OSWER = Office of Solid Waste and Emergency Response 

TBC = To be considered 

USEPA = United States Environmental Protection Agency 
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Table 2-4. Comparative Analysis of Alternatives  
Former NIKE SL-10 Site Launch Area, Madison County, Illinois 

Criterion Alternative GW1—No Action 
Alternative GW2—Monitored Natural 
Attenuation and Institutional Controls 

Alternative GW3—Enhanced In Situ 
Bioremediation and Institutional Controls 

Alternative GW4—Groundwater Collection, 
Treatment, and Discharge and Institutional 

Controls 
Alternative GW5—In Situ Chemical Oxidation and 

Institutional Controls  

Overall Protection of Human Health and Environment   

Protection of human health Human health is not protected as this 
alternative does not prevent direct 
exposure to groundwater. 

Human health would be protected because this 
alternative would eliminate potential risks 
associated with exposures to chlorinated VOCs and 
1,4-dioxane in groundwater through 
implementation of ICs while contaminants will 
attenuate over time by reductive biodegradation 
and physical attenuation mechanisms, such as 
retardation and dilution, in the aquifer.  
 

Human health would be protected through the in-
place treatment of groundwater contaminated 
with chlorinated VOCs through implementation of 
an enhanced bioremediation system which will 
enhance biological reductive dechlorination and 
MNA to remediate 1,4-dioxane in groundwater.  

Exposure to the groundwater and vapors from 
groundwater would be limited by ICs during 
implementation of enhanced in situ 
bioremediation and until the RAO is achieved. 

Human health will be protected through the 
treatment and containment of chlorinated VOCs 
and 1,4-dioxane in groundwater.  

Exposure to the groundwater and vapors from 
groundwater would be limited by ICs during 
implementation of groundwater collection and 
treatment and until the RAO is achieved. 

Human health would be protected through the in-
place treatment of chlorinated VOCs and 1,4-
dioxane in groundwater.  

Exposure to the groundwater and vapors from 
groundwater would be limited by ICs during 
implementation of ISCO and until the RAO is 
achieved. 

Environmental protection Not applicable because there are no 
risks identified to ecological receptors 
at the site. 

Not applicable because there are no risks 
identified to ecological receptors at the site. 

Not applicable because there are no risks 
identified to ecological receptors at the site. 

Not applicable because there are no risks 
identified to ecological receptors at the site. 

Not applicable because there are no risks 
identified to ecological receptors at the site. 

Compliance with ARARs     

Chemical-specific Not applicable. Chemical-specific 
ARARs are not applicable because no 
action will be taken under this 
alternative. 

Will comply with chemical-specific ARARs. Will comply with chemical-specific ARARs. Will comply with chemical-specific ARARs. Will comply with chemical-specific ARARs. 

Location-specific No location-specific ARARs were 
identified. 

No location-specific ARARs were identified. No location-specific ARARs were identified. No location-specific ARARs were identified. No location-specific ARARs were identified. 

Action-specific No action-specific ARARs were 
identified. 

No action-specific ARARs were identified. No action-specific ARARs were identified. No action-specific ARARs were identified. No action-specific ARARs were identified. 

Long-Term Effectiveness and Permanence     

Magnitude of residual risk Residual risks would be high because 
the current potential risk of exposure to 
contaminated groundwater would not 
be reduced.  

Groundwater contamination at the site will remain in 
place and chlorinated VOCs and 1,4-dioxane will 
slowly degrade over time.  

Implementation of ICs will restrict the current and 
future use of onsite groundwater and, if 
construction occurs, an excavation plan will 
include management of direct exposure to shallow 
groundwater for construction workers excavating 
to the depth of groundwater. This will reduce 
residual risks. Groundwater will be monitored until 
the contaminants achieve the RAO. 

The amount of residual chlorinated VOCs in the 
aquifer will not be known until the treatment is 
complete. Residual chlorinated VOC contamination 
in the aquifer at the site will be allowed to 
attenuate naturally and will be monitored as it 
degrades. 1,4-dioxane will slowly degrade over time 
and will be monitored as it degrades.  

Implementation of ICs will restrict the current and 
future use of onsite groundwater and, if 
construction occurs, an excavation plan will 
include management of direct exposure to shallow 
groundwater for construction workers excavating 
to the depth of groundwater. This will reduce 
residual risks. Groundwater will be monitored until 
the contaminants achieve the RAO. 

The amount of residual chlorinated VOCs in the 
aquifer will not be known until the treatment is 
complete. Residual chlorinated VOC contamination 
in the aquifer at the site will be allowed to 
attenuate naturally and will be monitored as it 
degrades. 1,4-dioxane will slowly degrade over time 
and will be monitored as it degrades.  

Implementation of ICs will restrict the current and 
future use of onsite groundwater and, if 
construction occurs, an excavation plan will 
include management of direct exposure to shallow 
groundwater for construction workers excavating 
to the depth of groundwater. This will reduce 
residual risks. Groundwater will be monitored until 
the contaminants achieve the RAO. 

The amount of residual chlorinated VOCs in the 
aquifer will not be known until the treatment is 
complete. Residual chlorinated VOC and 1,4-
dioxane contamination in the aquifer at the site 
will be allowed to attenuate naturally and will be 
monitored as it degrades.  

Implementation of ICs will restrict the current and 
future use of onsite groundwater and, if 
construction occurs, an excavation plan will 
include management of direct exposure to shallow 
groundwater for construction workers excavating 
to the depth of groundwater. This will reduce 
residual risks. Groundwater will be monitored until 
the contaminants achieve the RAO. 

 

Adequacy and reliability of 
controls 

Natural processes will reduce 
concentrations of COCs in 
groundwater over time, but this 
would not be documented. 

MNA is a reliable and proven technology and ICs 
are considered effective in reducing potential risks. 
Groundwater monitoring and reviews of the ICs 
would evaluate effectiveness of the remedy. 

Enhanced in situ bioremediation is a reliable and 
proven technology and ICs are considered effective 
in reducing potential risks. Monitoring 
groundwater and reviews of the ICs would 
evaluate effectiveness of the remedy. 

Groundwater collection and treatment is a reliable 
and proven technology and ICs are considered 
effective in reducing potential risks. Monitoring 
groundwater and reviews of the ICs would 
evaluate effectiveness of the remedy. 

ISCO is a reliable and proven technology and ICs 
are considered effective in reducing potential risks. 
Monitoring groundwater and reviews of the ICs 
would evaluate effectiveness of the remedy. 
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Table 2-4. Comparative Analysis of Alternatives  
Former NIKE SL-10 Site Launch Area, Madison County, Illinois 

Criterion Alternative GW1—No Action 
Alternative GW2—Monitored Natural 
Attenuation and Institutional Controls 

Alternative GW3—Enhanced In Situ 
Bioremediation and Institutional Controls 

Alternative GW4—Groundwater Collection, 
Treatment, and Discharge and Institutional 

Controls 
Alternative GW5—In Situ Chemical Oxidation and 

Institutional Controls  

Long-term management Not applicable. Long-term management will include review of 
compliance with the ICs and monitoring to 
evaluate effectiveness of the remedy. 

Long-term management will include review of 
compliance with the ICs and monitoring to 
evaluate effectiveness of the remedy. 

Long-term management will include review of 
compliance with the ICs and monitoring to 
evaluate effectiveness of the remedy. 

Long-term management will include review of 
compliance with the ICs and monitoring to 
evaluate effectiveness of the remedy. 

Reduction of Toxicity, Mobility, and Volume through Treatment   

Reduction of toxicity and volume No active treatment. Some reduction 
may happen due to natural 
attenuation processes, such as 
dilution, dispersion, and volatilization 
of contaminants. 

No active treatment. The toxicity and volume of 
chlorinated VOCs in groundwater at the site will 
decrease over time as the chlorinated solvents are 
dechlorinated through natural processes. Daughter 
products will be produced as the primary 
contaminants degrade and ultimately the resulting 
chemicals will be environmentally benign.  

Aerobic degradation of 1,4-dioxane may be limited 
by the lack of a suitable microbial population that 
is capable of degrading 1,4-dioxane, or 
biodegradation may be inhibited by other 
contaminants present. However, the toxicity and 
volume of 1,4-dioxane will be reduced through the 
physical processes of dilution, sorption, and 
volatilization as the primary mechanisms of natural 
attenuation. 

The proposed treatment methods will be 
irreversible. 

Active treatment of chlorinated VOCs in 
groundwater will occur in place. Chlorinated VOC 
contaminants will be removed from the aquifer. 
The toxicity and volume of chlorinated VOCs will 
thus be eliminated from groundwater at the site.  

This alternative does not include active treatment 
of 1,4-dioxane in groundwater. Aerobic 
degradation of 1,4-dioxane may be limited by the 
lack of a suitable microbial population that is 
capable of degrading 1,4-dioxane, or 
biodegradation may be inhibited by other 
contaminants present. However, the toxicity and 
volume of 1,4-dioxane will be reduced through the 
physical processes of dilution, sorption, and 
volatilization as the primary mechanisms of natural 
attenuation. 

The proposed treatment methods will be 
irreversible.  

Active treatment of chlorinated VOCs and 1,4-
dioxane in groundwater at the site will consist of 
groundwater collection, treatment, and discharge. 
Chlorinated VOCs and 1,4-dioxane contaminants 
will be removed from the aquifer. The toxicity and 
volume of chlorinated VOCs and 1,4-dioxane will 
thus be eliminated from groundwater at the site.  

The proposed treatment methods will be 
irreversible. 

 

Active treatment of contaminated groundwater at 
the site would occur in place. Chlorinated VOCs 
and 1,4-dioxane would be removed from the 
aquifer through treatment and natural 
attenuation. The toxicity and volume of 
chlorinated VOCs would thus be reduced at the 
site. 

The proposed treatment methods would be 
irreversible.  

 

Reduction in mobility Unknown but expected through 
natural attenuation. 

The mobility of contamination in groundwater at 
the site will decrease over time as the chlorinated 
solvents are dechlorinated through natural 
processes. 

As a result of treatment in place, the mobility of 
chlorinated VOCs in groundwater will be 
eliminated at the site. 

The mobility of 1,4-dioxane in groundwater at the 
site will decrease over time through natural 
processes. 

This system will collect enough of the site 
groundwater to contain the contaminant plume. 
The mobility of chlorinated VOCs and 1,4-dioxane 
will thus be eliminated from groundwater at the 
site. 

As a result of treatment in place, the mobility of 
chlorinated VOCs and 1,4-dioxane in groundwater 
will be eliminated at the site. 

Short-Term Effectiveness     

Risk to community during 
remedial action 

Not applicable. If additional groundwater monitoring points are 
required, dust generation and increased noise 
levels may have a small impact on the surrounding 
community. Risk would be minimal. 

If injection well/points are required, dust 
generation and increased noise levels may have a 
small impact on the surrounding community. Risk 
would be minimal. 

Installation of extraction wells and construction of 
a treatment plant are required and dust 
generation, increased noise levels, and increased 
vehicular traffic may have a small impact on the 
surrounding community. Risk would be minimal. 

Installation of monitoring points is required and 
dust generation and increased noise levels may 
have a small impact on the surrounding 
community. Risk would be minimal. 



NG0206171123STL   PAGE 3 OF 4 

Table 2-4. Comparative Analysis of Alternatives  
Former NIKE SL-10 Site Launch Area, Madison County, Illinois 

Criterion Alternative GW1—No Action 
Alternative GW2—Monitored Natural 
Attenuation and Institutional Controls 

Alternative GW3—Enhanced In Situ 
Bioremediation and Institutional Controls 

Alternative GW4—Groundwater Collection, 
Treatment, and Discharge and Institutional 

Controls 
Alternative GW5—In Situ Chemical Oxidation and 

Institutional Controls  

Risk to workers during remedial 
action 

Not applicable. If additional groundwater monitoring points are 
required, some potential short-term exposures to 
workers could occur during good installation but 
will be managed through workers wearing 
personal protective equipment (PPE) and following 
procedures from a site-specific health and safety 
plan (HSP).  

Personnel performing the monitoring may also 
potentially be exposed to contaminated 
groundwater during subsequent monitoring events 
but will be managed through workers wearing PPE 
and following procedures from a site-specific HSP. 
Even with these potential exposures to monitoring 
personnel, this alternative would be effective in 
the short term. 

Injection wells/points may be required in the 
contaminant plumes. Some potential short-term 
exposures to workers could occur during well 
installation. System operators will potentially be 
exposed to contaminated groundwater during 
treatment. Personnel performing the monitoring 
may also potentially be exposed to contaminated 
groundwater during subsequent monitoring 
events. Risks will be managed through workers 
wearing PPE and following procedures from a site-
specific HSP. 

Extraction wells will have to be installed as part of 
the pump and treat systems and some potential 
short-term exposure to workers could occur during 
well installation. A treatment plant will have to be 
designed and built. Construction may generate 
dust and stormwater runoff. System operators 
might be exposed to contaminated groundwater 
during treatment. Personnel performing the 
monitoring may also potentially be exposed to 
contaminated groundwater during monitoring 
events. Risks will be managed through workers 
wearing PPE and following procedures from a site-
specific HSP. 

Some potential short-term exposure to workers 
could occur during monitoring well installation. 
System operators potentially would be exposed to 
contaminated groundwater and oxidants during 
treatment. Personnel performing the monitoring 
also potentially may be exposed to contaminated 
groundwater during subsequent monitoring 
events. Risks will be managed through workers 
wearing PPE and following procedures from a site-
specific HSP. 

Time until remedial action 
objectives are achieved 

Unknown. The timeframe to achieve the RAO is considered 
moderate to high. 

The timeframe to achieve the RAO is considered 
low to moderate. However, if there is not 
adequate distribution of the carbon substrate in 
the aquifer during the injections, then the 
remedial timeframe may be longer.  

The timeframe to achieve the RAO is considered 
moderate to high. 

The time frame to achieve the RAO is considered 
low to moderate. However, if adequate 
distribution of the oxidant in the aquifer does not 
occur during the injections, then the remedial time 
frame may be longer.  

Environmental impacts Not applicable. If additional groundwater monitoring points are 
required, construction would introduce some 
environmental impacts initially due to fuel used by 
the equipment and minimal dust generated during 
installation. Generally, these environmental 
impacts are negligible and can be addressed by 
inspecting equipment for leaks and application of 
dust mitigation strategies. 

No risk related to ICs since they are 
administratively implemented. 

If injection wells/points are required, construction 
would introduce some environmental impacts 
initially due to fuel used by the equipment and 
minimal dust generated during installation. 
Generally, these environmental impacts are 
negligible and can be addressed by inspecting 
equipment for leaks and application of dust 
mitigation strategies. 

No risk related to ICs since they are 
administratively implemented. 

Installation of extraction wells and building a 
treatment plant are required and construction 
would introduce some environmental impacts 
initially due to fuel used by the equipment and 
minimal dust generated during installation. 
Generally, these environmental impacts are 
negligible and can be addressed by inspecting 
equipment for leaks and application of dust 
mitigation strategies. 

No risk related to ICs since they are 
administratively implemented. 

Installation of monitoring wells is required and 
construction would introduce some environmental 
impacts initially due to fuel used by the equipment 
and minimal dust generated during installation. 
Generally, these environmental impacts are 
negligible and can be addressed by inspecting 
equipment for leaks and application of dust 
mitigation strategies. 

No risk related to ICs since they are 
administratively implemented. 

Implementability     

Technical feasibility of operation 
and construction 

Not applicable. No unusual difficulties in performing long-term 
monitoring of natural attenuation at the site are 
anticipated. 

This alternative is readily implementable. The 
enhanced bioremediation system will not require a 
lot of onsite infrastructure. Injection wells/points 
will be required to inject the substrate. The 
existing wells can be used for monitoring.  

No unusual difficulties in performing groundwater 
monitoring on residual contamination following 
treatment. 

Pump and treat technology is readily 
implementable. The treatment system (i.e., 
AMBERSORB system) will require regeneration 
periodically.  

No unusual difficulties in performing groundwater 
monitoring on residual contamination following 
treatment. 

ISCO is readily implementable. The in situ chemical 
oxidation delivery methods would not require 
much onsite infrastructure. New and existing wells 
can be used for monitoring.  

No unusual difficulties in performing groundwater 
monitoring on residual contamination following 
treatment. 
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Table 2-4. Comparative Analysis of Alternatives  
Former NIKE SL-10 Site Launch Area, Madison County, Illinois 

Criterion Alternative GW1—No Action 
Alternative GW2—Monitored Natural 
Attenuation and Institutional Controls 

Alternative GW3—Enhanced In Situ 
Bioremediation and Institutional Controls 

Alternative GW4—Groundwater Collection, 
Treatment, and Discharge and Institutional 

Controls 
Alternative GW5—In Situ Chemical Oxidation and 

Institutional Controls  

Reliability of technology Not applicable. Based on case studies published over the past 
15 years or more and an EPA guidance document 
that standardizes the groundwater monitoring 
parameters to evaluate, MNA has been proven to 
be reliable for chlorinated VOCs. Although 1,4-
dioxane has not been studied as extensively and 
tends to be recalcitrant, case studies from the past 
8 years have shown it to naturally attenuate both 
biologically and physically, All COCs require 
rigorous groundwater monitoring to track COC 
trends over time. 

Enhanced in situ bioremediation using a wide 
variety of commercially available substrates has 
been proven to work for chlorinated VOCs over the 
past 25 years or more. These substrates create 
reducing environments that enhance biological 
dechlorination. Microbial populations that degrade 
1,4-dioxane thrive under the naturally occurring, 
moderately aerobic groundwater conditions; 
therefore, this alternative relies on the aquifer 
returning to aerobic conditions for 1,4-dioxane to 
naturally attenuate biologically. Physical and 
chemical natural attenuation of 1,4-dioxane will 
continue to occur during enhanced bioremediation 
of chlorinated VOCs.  

The pump and treat technology has been proven 
to work based on over 30 years of experience. It is 
particularly reliable in hydraulic containment. 

The ISCO technology using a wide variety of 
commercially available oxidants has been proven 
to work over the past 20 years. Continued research 
has led to better understanding of the 
technology’s reliability with respect to which 
contaminants can be treated by which oxidants, 
and persulfate is able to oxidize chlorinated VOCs 
as well as 1,4-dioxane. 

Availability of services and 
material 

Not applicable. Services and materials needed are readily 
available. 

Services and materials needed are readily 
available. 

Services and materials needed are readily 
available. 

Services and materials needed are readily 
available. 

Cost     

Present value cost $0 $2,003,000 $2,948,000 $5,475,000 $2,991,000 

Modifying Criteria     

State acceptance No. Yes. Yes. Yes. Yes. 

Community acceptance No. During the public comment period, the community 
expressed its concern of whether uncertainties 
had been carefully evaluated in the comparison 
between Alternative GW2 and Alternative GW3 
and inquired if excavation was considered as an 
alternative. USACE explained the uncertainty of 
implementing GW-3 with respect to the time to 
reach remediation goals. The likelihood was high 
that back-diffusion from sorbed chlorinated VOCs 
in the fine-grained soil matrix would repeatedly 
impact groundwater after the biological substrate 
was consumed. Even with repeated treatments 
alternative GW-3 could not provide certainty in 
reaching remediation goals across the impacted 
plume faster than alternative GW-2. Therefore, the 
higher costs of GW-3 compared to GW-2 do not 
appear to be warranted. In addition, USACE 
explained that excavation is a technology used for 
impacted soil, but is not used for groundwater. The 
community understood and agreed with the 
preferred alternative. 

During the public comment period, the community 
expressed its concern of whether uncertainties 
had been carefully evaluated in the comparison 
between Alternative GW2 and Alternative GW3 
and inquired if excavation was considered as an 
alternative. USACE explained the uncertainty of 
implementing GW-3 with respect to the time to 
reach remediation goals. The likelihood was high 
that back-diffusion from sorbed chlorinated VOCs 
in the fine-grained soil matrix would repeatedly 
impact groundwater after the biological substrate 
was consumed. Even with repeated treatments 
alternative GW-3 could not provide certainty in 
reaching remediation goals across the impacted 
plume faster than alternative GW-2. Therefore, the 
higher costs of GW-3 compared to GW-2 do not 
appear to be warranted. In addition, USACE 
explained that excavation is a technology used for 
impacted soil, but is not used for groundwater. The 
community understood and agreed with the 
preferred alternative. 

During the public meeting, the community 
inquired if excavation was considered as an 
alternative. USACE explained that excavation is a 
technology used for impacted soil, but is not used 
for groundwater. The community understood and 
agreed with the preferred alternative. 

During the public meeting, the community 
inquired if excavation was considered as an 
alternative. USACE explained that excavation is a 
technology used for impacted soil, but is not used 
for groundwater. The community understood and 
agreed with the preferred alternative. 

Acronyms are defined in the Acronyms and Abbreviations list. 

 



Table 2‐5. Alternative GW2 Monitored Natural Attenuation and Institutional Controls Cost Estimate
Former Nike SL‐10 Site Launch Area, Madison County, Illinois

Site: Former Nike SL‐10 Site

Location: Madison County, Illinois

Phase: Feasibility Study, Revision 2, Addendum

Base Year: 2016

KEY ASSUMPTIONS:

     6 monitoring wells will be installed (3 shallow, 3 deep) prior to the first quarterly groundwater sampling event.

     Groundwater samples will be collected from 30 monitoring wells for the first year and then 20 wells in the following years.

     Groundwater samples will be analyzed for VOCs, 1,4‐dioxane, TOC, alkalinity, total iron (unfiltered), manganese, nitrate, nitrite, sulfate, sulfide, and chloride by an approved analytical laboratory.

     Water quality parameters (pH, conductivity, dissolved oxygen, oxidation/reduction potential, turbidity, and ferrous iron) will be collected in the field.

     MNA groundwater sampling will be conducted on a quarterly basis for year 1 and annually thereafter.

     Site groundwater monitoring wells will be abandoned once the remedy is complete.

     Assumes one monitoring well can be sampled in 3.33 hours (Includes setup and preparation).

     Assumes drilling at 3 hours per foot (includes well construction)

UNIT 

DESCRIPTION QTY UNIT COST TOTAL NOTES

CAPITAL COSTS

Institutional Controls

Signs 4 EA $300 $1,200 Historical cost, F&I sign and post

Project Manager 10 HR $140 $1,396 2016 Labor Rate

Senior Environmental Engineer 24 HR $133 $3,200 2016 Labor Rate

Junior Geologist/Eng. 40 HR $92 $3,663 2016 Labor Rate

Deed Notifications 1 EA $5,000 $5,000 Historical cost from similar projects

SUBTOTAL $14,459

Utility Locator and Surveyor (Well Installation)

Private Utility Location 1 LS $1,500 $1,500 Historical cost from similar projects (subcontractor quotes)

Surveyor 1 LS $1,500 $1,500 Historical cost from similar projects (subcontractor quotes)

Junior Geologist/Eng. 10 HR $92 $916 2016 Labor Rate

Geologist/Eng. (per diem) 1 DY $179 $179 DOD per diem Marine, IL FY 2016

Rental vehicle 1 DY $55 $55 Enterprise standard car rate

SUBTOTAL $4,150

Monitoring Well Installation (3 wells to 20 feet, 3 wells to 30 feet)

Mobilization 1 LS $670 $670 Roberts Environmental Drilling (2‐12‐2014; escalated 3%)

Monitoring well installation (includes continuous soil sampling) 150 LF $37 $5,562 Roberts Environmental Drilling (2‐12‐2014; escalated 3%)

Monitoring well materials 6 EA $339 $2,033 Roberts Environmental Drilling (2‐12‐2014; escalated 3%)

Field work (5‐10 hour days‐Junior Geologist/Eng.)  (3 hours/foot total time) 50 HR $92 $4,579 2016 Labor Rate

Junior Geologist/Eng. per diem 5 EA $179 $895 DOD per diem Marine, IL FY 2016

Rental vehicle 5 DY $55 $275 Enterprise standard car rate

Decontamination  1 LS $2,379 $2,379 Roberts Environmental Drilling (2‐12‐2014; escalated 3%)

Well completions (2'X2' concrete pad and flush mount protector) 6 EA $288 $1,730 Roberts Environmental Drilling (2‐12‐2014; escalated 3%)

Well development 6 EA $139 $834 Roberts Environmental Drilling (2‐12‐2014; escalated 3%)

IDW management (includes forklift rental and drum staging) 1 LS $1,354 $1,354 Roberts Environmental Drilling (2‐12‐2014; escalated 3%)

55‐gallon steel drums (1 soil per 15 ft of drilling/1 water per well) 16 EA $90 $1,440 Historical cost from similar projects

IDW disposal (mobilization, transport, and disposal) 16 EA $171 $2,736 Historical cost from similar projects

SUBTOTAL $24,488

Reporting

Construction Completion and 1st Annual Report 1 LS $20,000 $20,000 Historical labor effort from similar projects

SUBTOTAL $20,000

COMBINED SUBTOTAL $63,096

Undefined Scope and Market Allowance 30% of $63,096 $18,929

Project Management 6% of $63,096 $3,786

Remedial Design 12% of $63,096 $7,572

Construction Management 6% of $63,096 $3,786

SUBTOTAL $34,072

TOTAL CAPITAL COSTS $97,168

OPERATION AND MONITORING COSTS 

Baseline Groundwater Sampling (4 individual sampling events‐year 1) (30 Monitoring Wells)

Field work (five 10‐hr days per event‐2 Junior Geologists/Eng. per event) 

(3.33 hours/well) 400 HR $92

$36,628

2016 Labor Rate

Groundwater sampling equipment (pumps, water quality meters, sample 

consumables)  4 LS $1,500

$6,000

Historical cost from similar sampling projects

Junior Geologist/Eng. per diem (five days/geo/event) (2x for two Geologists) 40 EA $179

$7,160

DOD per diem Marine, IL FY 2016

Rental vehicle (assumes one rental vehicle) 20 DY $55 $1,100 Enterprise standard rate

IDW Disposal 6 EA $171 $1,026 Historical cost from similar projects

Analytical Laboratory (VOCs, 1,4‐Dioxane, and MNA Parameters) 4 EA $6,345 $25,380 Laboratory rates 2016

Overnight shipping to Laboratory (2 coolers per event) 8 EA $250 $2,000 12‐2013 FedEx overnight priority‐50lb cooler

Data validation 4 LS $1,000 $4,000 Historical cost from similar projects

Data interpretation (16 hours/event) 64 HR $125 $8,000 Historical hours from similar projects

Annual Report 1 LS $10,000 $10,000 Historical cost from similar projects

SUBTOTAL $101,294

Undefined Scope and Market Allowance 30% of $101,294 $30,388

Project Management 6% of $101,294 $6,078

Technical Support 10% of $101,294 $10,129

SUBTOTAL  $46,595

$147,889

Annual O&M Costs (years 2 ‐50) (20 Monitoring Wells)

Annual Groundwater Sampling (3.3 hours/well) (Rounded up to nearest 10 

hour day)

Field work (4 10 hour days‐2 junior geologists/Eng.) 80 HR $92 $7,326 2016 Labor Rate

Groundwater sampling equipment (pumps, water quality meters, sample 

consumables)  1 LS $1,500 $1,500 Historical cost from similar sampling projects

2‐Geologist/Eng. per diem (4 days/geo or eng./event) (2x for two 

Geologists/Eng.) 8 EA $179 $1,432 DOD per diem Marine, IL FY 2016

Rental vehicle (assumes one rental vehicle) 4 DY $55 $220 Enterprise standard rate

IDW Disposal 4 EA $171 $684 Historical cost from similar projects

Analytical Laboratory (VOCs, 1,4‐Dioxane, and MNA Parameters) 1 LS $4,230 $4,230 Laboratory rates 2016

Overnight shipping to Laboratory (2 coolers per event) 2 EA $250 $500 12‐2013 FedEx overnight priority‐50lb cooler

Data validation 1 LS $1,000 $1,000 Historical cost from similar projects

Data interpretation 40 EA $125 $5,000 Historical hours from similar projects

Annual Report 1 LS $10,000 $10,000 Historical cost from similar projects

SUBTOTAL $31,892

Undefined Scope and Market Allowance 30% of $31,892 $9,567

Project Management 6% of $31,892 $1,913

Technical Support 10% of $31,892 $3,189

SUBTOTAL  $14,670

$46,562

COMBINED SUBTOTAL

COMBINED SUBTOTAL
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UNIT 

DESCRIPTION QTY UNIT COST TOTAL NOTES

PERIODIC COSTS

5‐year Review (years 5, 10, 15, 20, 25, 30, 35, 40 , 45, and 50) 1 EA $10,000 $10,000 Historical cost from similar projects

Update LUCs (years 5, 10, 15, 20, 25, 30, 35, 40 , 45, and 50) 1 EA $6,200 $6,200 Historical cost from similar projects

SUBTOTAL $16,200

Undefined Scope and Market Allowance 30% of  $16,200 $4,860

Project Management  6% of  $16,200 $972

Technical Support 10% of  $16,200 $1,620

SUBTOTAL $5,832

$22,032

Well Abandonment (year 50) 1 EA $40,000 $40,000 Historical cost from similar drilling projects

SUBTOTAL $40,000

Undefined Scope and Market Allowance 30% of  $40,000 $12,000

Project Management  6% of  $40,000 $2,400

Technical Support 10% of  $40,000 $4,000

SUBTOTAL $14,400

$54,400

PRESENT VALUE ANALYSIS Discount Rate : 1.5%

Source: Office of Management and Budget, 2016 Discount Rates for 

OMB Circular No. A‐94, Revised November 2015 . Real discount rates 

based on the economic assumptions of the 2017 Budget and a 

forecast of real interest rates from which the inflation premium has 

been removed for use in cost effectiveness analysis. 30‐year rate. 

END YEAR DESCRIPTION  TOTAL COST   TOTAL COST PER 

YEAR 

DISCOUNT FACTOR PRESENT VALUE

0 Total Capital Costs $97,168 $97,168 1 $97,168 

1 Total Annual O&M Costs  $147,889 $147,889 0.985 $145,704 

2 Total Annual O&M Costs  $46,562 $46,562 0.971 $45,196 

3 Total Annual O&M Costs  $46,562 $46,562 0.956 $44,528 

4 Total Annual O&M Costs  $46,562 $46,562 0.942 $43,870 

5 Total Annual O&M Costs and 5‐year review $68,594 $68,594 0.928 $63,673 

6 Total Annual O&M Costs  $46,562 $46,562 0.915 $42,583 

7 Total Annual O&M Costs  $46,562 $46,562 0.901 $41,953 

8 Total Annual O&M Costs  $46,562 $46,562 0.888 $41,333 

9 Total Annual O&M Costs  $46,562 $46,562 0.875 $40,723 

10 Total Annual O&M Costs and 5‐year review $68,594 $68,594 0.862 $59,105 

11 Total Annual O&M Costs  $46,562 $46,562 0.849 $39,528 

12 Total Annual O&M Costs  $46,562 $46,562 0.836 $38,944 

13 Total Annual O&M Costs  $46,562 $46,562 0.824 $38,368 

14 Total Annual O&M Costs  $46,562 $46,562 0.812 $37,801 

15 Total Annual O&M Costs and 5‐year review $68,594 $68,594 0.800 $54,865 

16 Total Annual O&M Costs  $46,562 $46,562 0.788 $36,692 

17 Total Annual O&M Costs  $46,562 $46,562 0.776 $36,150 

18 Total Annual O&M Costs  $46,562 $46,562 0.765 $35,616 

19 Total Annual O&M Costs  $46,562 $46,562 0.754 $35,089 

20 Total Annual O&M Costs and 5‐year review $68,594 $68,594 0.742 $50,929 

21 Total Annual O&M Costs  $46,562 $46,562 0.731 $34,060 

22 Total Annual O&M Costs  $46,562 $46,562 0.721 $33,556 

23 Total Annual O&M Costs  $46,562 $46,562 0.710 $33,061 

24 Total Annual O&M Costs  $46,562 $46,562 0.700 $32,572 

25 Total Annual O&M Costs and 5‐year review $68,594 $68,594 0.689 $47,275 

26 Total Annual O&M Costs  $46,562 $46,562 0.679 $31,616 

27 Total Annual O&M Costs  $46,562 $46,562 0.669 $31,149 

28 Total Annual O&M Costs  $46,562 $46,562 0.659 $30,689 

29 Total Annual O&M Costs  $46,562 $46,562 0.649 $30,235 

30 Total Annual O&M Costs and 5‐year review $68,594 $68,594 0.640 $43,884 

31 Total Annual O&M Costs  $46,562 $46,562 0.630 $29,348 

32 Total Annual O&M Costs  $46,562 $46,562 0.621 $28,915 

33 Total Annual O&M Costs  $46,562 $46,562 0.612 $28,487 

34 Total Annual O&M Costs  $46,562 $46,562 0.603 $28,066 

35 Total Annual O&M Costs and 5‐year review $68,594 $68,594 0.594 $40,735 

36 Total Annual O&M Costs  $46,562 $46,562 0.585 $27,243 

37 Total Annual O&M Costs  $46,562 $46,562 0.576 $26,840 

38 Total Annual O&M Costs  $46,562 $46,562 0.568 $26,444 

39 Total Annual O&M Costs  $46,562 $46,562 0.560 $26,053 

40 Total Annual O&M Costs and 5‐year review $68,594 $68,594 0.551 $37,813 

41 Total Annual O&M Costs  $46,562 $46,562 0.543 $25,288 

42 Total Annual O&M Costs  $46,562 $46,562 0.535 $24,915 

43 Total Annual O&M Costs  $46,562 $46,562 0.527 $24,546 

44 Total Annual O&M Costs  $46,562 $46,562 0.519 $24,184 

45 Total Annual O&M Costs and 5‐year review $68,594 $68,594 0.512 $35,100 

46 Total Annual O&M Costs  $46,562 $46,562 0.504 $23,474 

47 Total Annual O&M Costs  $46,562 $46,562 0.497 $23,127 

48 Total Annual O&M Costs  $46,562 $46,562 0.489 $22,786 

49 Total Annual O&M Costs $46,562 $46,562 0.482 $22,449 

50 Total Annual O&M Costs  and 5‐year review and well abandonment $122,994 $122,994 0.475 $58,423 

    SUBTOTAL $2,801,302 $2,002,149

TOTAL PRESENT VALUE OF CAPITAL COSTS $98,000

TOTAL PRESENT VALUE OF O&M COSTS  $1,905,000

TOTAL PRESENT VALUE OF ALTERNATIVE 2 $2,003,000

TOTAL PRESENT VALUE OF ALTERNATIVE 2 (+50%) $3,005,000

TOTAL PRESENT VALUE OF ALTERNATIVE 2 (‐30%) $1,403,000

This cost estimate has been prepared in accordance with EPA 540‐R‐00‐002 and represents a ‐30 to +50 percent range of accuracy.  Costs for site‐specific LUCs would likely fall within this range. This estimate is limited to the conditions existing at its issuance and is 

not a guaranty of actual price or cost. Uncertain market conditions such as, but not limited to: local labor or contractor availability, wages, other work, material market fluctuations, price escalations, force majeure events, and developing bidding conditions, may 

affect the accuracy of this estimate. CH2M HILL is not responsible for any variance from this estimate or actual prices and conditions obtained.

COMBINED SUBTOTAL

COMBINED SUBTOTAL
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Figure 2-1
Potentiometric Surface Map
Overlying Clay/Silt Unit (October, 2015)
Former Nike SL-10 Site Launch Area
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Figure 2-2
Potentiometric Surface Map
Intermediate Silt Sand Unit (October, 2015)
Former Nike SL-10 Site Launch Area
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Figure 2-3
Groundwater Contaminants of Concern in
the Overlying Clay/Silt Unit
Former Nike SL-10 Site Launch Area
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Notes:

1) Analytical results shown are from the October 
2015 groundwater sampling event. Concentrations 

that exceed screening levels are bolded and 
shaded grey.

2) Only analytical results shown for locations
where one or more VOC exceeds MCLs or 

1,4-dioxane exceeds Illinois Environmental 
Protection Agency Class I Groundwater Quality 

Standard Title 35 IL Administrative Code Part 
620.410. No data is shown for locations where

results for VOCs are below MCLs or where results 

for 1,4-dioande are below Illinois Environmental 
Protection Agency Class I Groundwater Quality 

Standard Title 35 IL Administrative Code 
Part 620.410.

3) All concentrations are in µg/L.
4: Historically, 1,1,2-trichloroethane and 

1,2-dichloroethane have slightly exceeded their 
MCLs; however these contaminants were not 

analyzed for in the October 2015 sampling event. 
1,1-DCE = 1,1-dichloroethene

cis-1,2-DCE = cis-1,2-dichloroethene
MCL = Maximum Contaminant Level

TCE = Trichloroethlene

 VC = Vinyl Chloride
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Estimated Extent of 
1,4-dioxane above 7.7 µg/L
(Dashed Where Inferred)

Estimated Extent of 
cVOCs above MCLs

TCE 136

cis-1,2-DCE 94.1
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Figure 2-4
Groundwater Contaminants of Concern in the 
Intermediate Silt Sand Unit
Former Nike SL-10 Site Launch Area
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PUBLIC MEETING

PROPOSED PLAN FOR FORMER NIKE SL-10 SITE

MADISON COUNTY, ILLINOIS

       Public meeting conducted at the 

Louis Latzer Memorial Public Library, 1001 Ninth 

Street, Highland, Illinois, commencing at 6:00 p.m. 

on January 9, 2017, before Erin M. Panzau, Certified 

Shorthand Reporter in and for the State of Illinois.

Illinois Certified Shorthand Reporter No. 084-004263              
Missouri Certified Court Reporter No. 850(G) 

Mueller Reporting, P.C.
P. O. Box 509

Edwardsville, Illinois 62025
(618) 692-9890

Fax:  (618) 692-9891
mrpc@att.net
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I N   A T T E N D A N C E

Meeting Presenters:

Susanne Borchert, Project Manager, CH2M;

Kim-Lee Yarberry, Assistant Project Manager, 
CH2M;

U.S. Army Corps of Engineers, Louisville District, 
Representatives:

Valerie Doss, Project Manager;

Karen Rabek, Technical Manger;

Katelyn Newton, Public Affairs Specialist;

Illinois Environmental Protection Agency 
Representative:

Michael Haggitt, Remedial Project Manager;

Also Present from the Community:

Bruce Wright;

Jason Mettler;

Ken Toennies.
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Highland, Illinois; January 9, 2017

6:00 p.m.

MS. BORCHERT:  Welcome.  Thanks for coming 

out tonight.  Good to see some faces, and, you know, 

we want to make sure that we get you up to date on 

what is being done here at this Army Corps of 

Engineers site.  It's the Proposed Plan that we'll be 

presenting tonight for the site that's called the 

former Nike SL-10 site, and it is a former Nike 

missile site that was located about 3 miles north of 

Marine here in Madison County.  

I'm Susanne Borchert, and this is my 

colleague Kim-Lee Yarberry.  We both work with an 

environmental consulting firm called CH2M, and we're 

working for the Army Corps of Engineers, so we're a 

contractor to them.  

So I'll start off with the agenda for 

the meeting just to give you an overview of what 

we're going to be talking about tonight.  We'll start 

out with the different team members on the project so 

that you're kind of familiar with who the faces are 

in the room, and then we'll go on to talk a little 

bit about why we're having a public meeting, what's 

the purpose of a public meeting that we're having 
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tonight.  We have a slide with acronyms because, 

unfortunately, in the environmental industry we use a 

lot of acronyms.  We're going to try and not use them 

tonight, but you might have to refer back to that 

slide once in a while if we do slip into using some 

of those acronyms that we're so used to using, and we 

want to make sure that those acronyms don't get in 

the way for you for understanding what we're 

presenting and any concerns that you might have.  

Then we'll go into explaining the regulatory process 

and where this site fits into the overall process 

that these federal Department of Defense sites 

generally go through.  In particular, we'll focus on 

the Proposed Plan and Decision Document because that 

decision-making phase is where we're at right now 

with this particular site.  Then we'll go over some 

of the instructions on how to submit comments and 

questions so that it's clear what your different 

options are for doing that.  After that, we'll dive 

into the actual details of the site, and Kim-Lee will 

go through a summary of the Proposed Plan, and the 

Proposed Plan really walks you through all of the 

different sections of the site from the background 

all the way through the risk calculations that were 
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done to how the proposed remedy was selected.  So 

she'll walk, you know, through these different 

elements of that, and then at the end, we'll get to 

some comments and questions from you.  

So let's go ahead and jump into the 

introductions.  We do have the U.S. Army Corps of 

Engineers here with three representatives.  The team 

consists of -- and I don't know if you want to 

introduce yourselves?  Do you want me to introduce 

your guys?  

MS. DOSS:  I'm Valerie Doss.  I'm the 

Project Manager.  

MS. RABEK:  I'm Karen Rabek.  I'm the 

Technical Manager.  

MS. NEWTON:  I'm Katie Newton.  I'm the 

Public Affairs Specialist.  

MS. BORCHERT:  So that's the Corps team 

from the Louisville District of the Corps of 

Engineers, and then we already introduced ourselves.  

We work as a contractor for the Corps.  Then we also 

have Mike Haggitt.  

MR. HAGGITT:  Mike Haggitt, Remedial 

Project Manger for the Illinois EPA.  

MS. BORCHERT:  So we've got the regulatory 
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side and now we've got the most important part for 

this public meeting which is the community.  We're 

looking for input from community members.  So we have 

a couple of gentlemen here from the community 

representing them.  

So this site, the Nike SL-10 site, the 

Army Corps of Engineers found that -- or suspected 

there might be some contamination there; and, 

generally, these DoD sites do enter into some kind of 

investigation to determine whether or not there is 

contamination, whether the government still has 

liability related to any environmental impact from 

their defense operations; and because of that, then, 

there has to be a public meeting to present what the 

findings were for this groundwater impact that was 

found at the Nike site; and because of that, we have 

a public meeting; and the reason we have it, why 

we're here tonight, is for, one, to present the 

background of the site to you, let you know what is 

the preferred plan, what are we proposing to do, 

what's the Corps proposing to do at the site for the 

groundwater impact that's been found, and then we'd 

like to provide you the opportunity to review that 

data, to comment on the Proposed Plan; and then, you 
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know, also, we'd like to identify if you have any 

concerns and respond to those.  So that's the whole 

purpose of the public meeting.  It's our outreach to 

gather information from the public.  

As I mentioned, we've got some 

acronyms that we tend to like to use, and we're going 

to try to not use them too often.  Some of the ones 

that we probably will fall back into using most 

commonly are COCs, which are the contaminants of 

concern at any site.  MCL stands for -- I'm sorry, 

that one we don't use that often.  MNA, monitored 

natural attenuation, that is part of the remedy; and 

we do often fall back to calling it MNA because 

monitored natural attenuation is such a long word; 

and then remediation goals are really important in 

this phase of the work, too, and you'll see in some 

of the tables I think it's abbreviated RG; and then 

VOCs, volatile organic compound, is the other acronym 

that we might use, again, because it's so long and 

because this site does have volatile organic 

compounds.  So, hopefully, you can refer back to that 

slide if we do use them.  

So a little bit about the regulatory 

status, and since 1982 different investigations have 
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been going on here at this former Nike site to 

investigate whether the government has any liability 

from the operations that they conducted there, and, 

you know, the Army Corps of Engineers does follow the 

federal Comprehensive Environmental Response 

Compensation and Liability Act, which is abbreviated 

into CERCLA, so that is the process that's described 

that was promulgated in 1980, and the USEPA is the 

one that enforces this type of a process for a site 

to go through from an evaluation all the way until 

the site has been remedied, and there's a response 

completion, and then the project can close.  

It starts out with the evaluation 

phase, so if contamination is suspected or 

potentially at the site, the initial steps are to 

take a look and see is, in fact, any risk there to 

human health or, you know, are contaminants there at 

concentrations that are above federal or state 

regulations; and if they are there, then a site 

investigation is initiated.  

Once that evaluation is complete and 

if there's still risk and/or if the contamination 

exceeds any of the regulatory criteria, then this 

site moves on to the investigative phase, and that 

8
Mueller Reporting, P.C.

(618)692-9890        Fax:  (618)692-9891

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24



encompasses the remedial investigation, and that's 

more in-depth.  So it takes a look at what exactly, 

what contaminants are at the site, how far reaching 

are they, what's their extent, you know, and what 

media is it in.  Is it in groundwater?  Is it in 

soil?  Is it in surface water?  Is it in air?  So 

you're looking at all those different components, and 

a human health risk assessment is also conducted; and 

if during the R phase then it is determined there is 

risk or if any of these standards are still exceeded, 

then it will bump the project into what's called a 

feasibility study phase of CERCLA; and during that 

phase, you take all the information that was compiled 

in the previous investigations, and you take a look 

at what are you going to do about that contamination, 

what kind of processes are out there in order to come 

up with a remedial action that will reduce that risk 

and get the concentrations below regulatory 

standards; and so this has also been done for the 

Nike site.  

And after that then, the next phase is 

the decision-making process; and that encompasses the 

Proposed Plan that we'll be talking about tonight and 

then the Decision Document.  So during the Proposed 
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Plan, and that's this document, you know, that we 

have a couple copies of, that presents all of the 

information in summary of what's been done before in 

order to understand, and especially for the public to 

understand, what is being proposed for that site.  

So, you know, it's really critical for us to lay out 

also in layman's terms, hopefully with few acronyms, 

what is the issue with the site and what in this case 

the Army Corps is proposing to do to remedy that 

issue.  

Once we have solicited public input, 

then we go and develop the Decision Document, and 

that then will also include in the repository summary 

all of the comments and questions that are received 

from the public because those do weigh in to a final 

decision that is made; and then, you know, the 

Decision Document is a binding, legal document of 

what then needs to be done at the site, what goals 

need to be reached, and everything like that.  

Once that Decision Document is 

completed, then the site goes on to the design of the 

selected remedy and implementing it; and then once 

the remediation goals are met, hopefully, you know, 

then you can actually close out the project. 
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So, you know, like I mentioned, we are 

here in the decision-making element of the CERCLA 

process, and the two documents are the Proposed Plan 

and the Decision Document.  You know, like I 

mentioned, the Proposed Plan, it summarizes all of 

the different alternatives that were looked at in the 

feasibility study, how we evaluated them, there are 

trade-offs you have to look at, and we'll go into 

that more when Kim-Lee talks about them, and then we 

want to make sure that the public reviews and agrees 

with our evaluation of those trade-offs, and they 

might have more input that we'd like to include, and 

then that -- like I mentioned that then gets 

translated into the Decision Document, and what's 

really important is it does incorporate -- is my 

battery low?  I'm sorry.  I heard a ding, so.  

MS. YARBERRY:  Do we have another battery?  

MS. BORCHERT:  Do you want to grab my 

backpack.  I can plug it in back there.  You don't 

want it to go black in the middle of the 

presentation.  I had this back there originally, and 

then this projector didn't work.  I think I have a 

simple remedy for this issue.  

Okay.  So then, you know, the Decision 
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Document is going to incorporate what we hear back 

from the citizens and the public, too, before making 

the final decision.  

So we want to make sure that you 

understand how you can actually submit comments.  For 

one, we do have a court reporter here, so when you 

ask questions and make comments at the end of the 

presentation, you know, she will be recording that, 

and we'll hopefully be able to provide you with some 

responses.  If it's more complicated, we may get back 

to you in a written response after the meeting.  The 

other way to provide comments is in written form.  So 

we have some sheets in the back of the table that you 

can feel free to submit your comments on as well, and 

then also via e-mail to Karen, and there's also the 

option of mailing your comments via US Mail to her 

address that's listed here in Louisville.  So it's 

both either today you can voice your concern or 

comments or provide them in writing, and all those 

will then be included in what's called a 

Responsiveness Summary when we get to the Decision 

Document.  

So I think we're all done with the 

conceptual layout of what the site has gone through 
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and where it is now, and Kim-Lee will present more 

about the specifics of this site now.

MS. YARBERRY:  So as Susanne kind of 

mentioned before, the former Nike SL-10 site, it's a 

twenty-acre site, and it's about 3 miles north of 

Marine, Illinois.  So it was acquired by the 

Department of Defense back in around 1959, 1962 for 

Nike Hercules surface-to-air missile systems.  So the 

missile battery system were put into place to 

protect, you know, US cities from aerial attack, and 

that included cities like St. Louis.  So it was 

composed of two components, the launch area where 

they house the missiles and then they had the 

launching equipment, and then a control area where 

they had the radar detections.  So the focus of this 

Proposed Plan and this meeting today is the launch 

area.  The mission activities ended in 1968, and then 

the property was transferred to Madison County Board 

of Directors, and they still own the property today.  

As she mentioned, numerous 

investigations and studies have been conducted at the 

site, and so they've been done between 1987 and 2015; 

and based on all those investigations and the data, 

it's shown that groundwater has been impacted by 
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relatively low concentrations of contaminants; 

however, there was no contaminated soil or soil gas 

or surface water that was detected above federal or 

state criteria.  

The contamination at the site likely 

originated from the missile assembly building, and 

that's where it was probably associated where they 

were using cleaning solvents for a lot of this 

equipment, and the next slide is going to show the 

site layout, and you'll have a better idea of where 

this was all taking place.  

Since the property transfer, all the 

mission-related buildings have been demolished at 

this site.  The County currently uses the site to 

house highway -- yes, highway department equipment, 

sand and gravel, and then the sheriff's department 

also uses it for small arms training and a firing 

range.  They do kind of testing activities out there 

periodically.  The properties adjacent to the site 

are primarily agricultural farmland.  

So we'll go to the next slide, and 

you'll see -- so this is a layout of the site where 

the red line is the site boundary there, and it is 

fenced off, for the most part, all the way around.  
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This is all farmland there.  So this would be Fruit 

Road to the south of the site, and then these 

grayed-out areas are showing where, as we mentioned, 

all the former buildings were demolished.  The 

potential source of contamination is this former 

missile assembly building right here, and all these, 

you know, blue and green circles there, those are the 

location of monitoring wells where we've installed 

over all the investigations to find of contamination, 

figure out what was there.  

Since then, you know, Madison County 

has constructed two new buildings, and so those are 

used for salt storage and then just equipment 

storage, and they're on the western portion of the 

site.  

And here are some photographs that 

have been taken of the site.  As you can see, it's 

mostly for the highway department use where they have 

the salt, you know, the dirt and gravel storage, 

highway department storage, and these are the two 

buildings that they have constructed at the site, so 

they're really almost warehouse storage kind of 

buildings or so.  

So from these investigations, we've 
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discovered or identified that there is a groundwater 

contaminant plume at the site, and it's limited to a 

small area in the southeast corner of the site, which 

the next slides will have the plume maps and show you 

what that is, where that's located.  

So a plume, what we call a plume, is, 

basically, the area of groundwater that's been 

impacted by the contamination.  So, you know, it's -- 

another way to think about it, it's the area that has 

concentrations of chemicals that are in exceedance of 

these federal or state standards.  The contaminants 

at this site, the former Nike SL-10 site are 

chlorinated volatile organic compounds, or VOCs, 

which we call a lot, and 1,4-dioxane, which is a 

solvent stabilizer.  So it was used with the solvents 

to, you know, basically, yeah, stabilize them so they 

can be used more efficiently.  

Groundwater contamination at the site 

is present in a -- it's a fine-grained layer about 5 

to 20 feet below ground surface, and that's 

identified as the overlying clay-silt unit; and it's 

also in a coarser-grained layer from about 20 to 30 

feet below ground surface called the intermediate 

silt-sand unit.  Groundwater below that 30 feet has 
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not been shown to be impacted by contamination.  

There have been wells installed.  The contamination 

was not identified past that where it gets into 

another clay, and you think clay, you know, molding 

clay, it's really hard to get through.  

The plume extent, over all of these 

years of sampling, has shown that the plume is 

stable, and it's possibly shrinking based on various 

plume maps we've developed over time; particularly, 

between 2010 and 2012, there was a big study done and 

a statistical trend analysis that was conducted.  So 

the trend analysis also showed that there were 

decreasing concentrations towards the property east 

of this site, so there weren't as many wells 

installed over that area; however, it's possible that 

a small portion of the plume likely extends beyond 

the property boundary, and you'll see that in the 

next slide.  

Another reason is, you know, not 

wanting to put wells outside the property and, you 

know, impact the land use over there or influence it 

in that way; and just something else to know about 

the site, the groundwater flow varies across this 

site based on the rainfall and, you know, what's 
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going on at that time; but, generally, it flows to 

the south and southwest actually.  

So we'll go through -- okay, yes, so 

this is a slide, it shows the extent of the VOCs and 

the 1,4-dioxane plumes in groundwater in the 

overlaying clay-silt unit.  Just a reminder, the red 

line is the site boundary there.  As you can see, the 

VOC plume, which is kind of this greenish area, it's 

pretty thin, and it's elongated to the 

south-southwest.  This is the missile assembly 

building that we're considering as, you know, the 

likely area, source of contamination; and then the 

1,4-dioxane plume is pretty close, and it's a little 

bit smaller than that.  It's elongated but it's 

isolated on the eastern side of the site, and it's 

pretty small relatively; and here, though, you can 

see where it's likely that it extends just beyond the 

property boundary right in this corner there, and 

that's why we have the dashed line there.  

So these are the plumes in this 

intermediate silt-sand unit, so that's the one 

between about 20 and 30 feet below ground surface, 

and these plumes are slightly wider, but they're 

still on the southeastern side of the site, they'll 
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still isolated over to this corner, and here you can 

see -- we think both the plumes can potentially be 

offsite here, but, again, we have the dash lines, not 

by much.  You know, there is some concentrations in 

the wells right along the edge of the property 

boundary, but they're not the highest concentrations 

at the site, that's why we think that's why it kind 

of ends, and then with the groundwater flow 

direction.  

So we've compiled all this data, and 

based on that, we basically did some risk assessment 

to see what are the potential risks associated with 

these concentrations at this site, and so Susanne is 

going to go into that.  

MS. BORCHERT:  So, again, like Kim-Lee 

said, there was a lot of information compiled during 

the various investigations over the years, and there 

also have been multiple human health risk assessments 

conducted for this site.  The human health risk 

assessments generally look at two kind of categories:  

the current risk and then the future risk; and, 

furthermore, they also look at whether the risk is on 

the property or off the property; and then for this 

particular site, we were looking at, because they 
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were VOCs and 1,4-dioxane, contact with the 

groundwater in any form, ingestion or dermal, and 

also vapor intrusion; and that means that these 

volatile organic compounds, like the word indicates, 

are volatile, and so they can vaporize from the 

groundwater and enter into buildings.  

The current risk -- this is a summary 

of the risk.  The current risk doesn't exist at this 

property because there is no way for humans to 

actually come in contact with the groundwater.  

There's not a well; there is no way for that contact 

to actually come to be; therefore, we call it an 

incomplete pathway.  So there's no current risk the 

way it stands right now for groundwater.  Same thing 

for buildings, there are no buildings over that area 

of the plume, so there's nowhere for that vapor to 

accumulate in buildings.  So there is no risk for 

that right now.  

But like I said, the other part that 

we also evaluate is potential future risk, and so 

where the USEPA acceptable levels are exceeded are 

for these future groundwater uses which could be, for 

example, that the highway department decides to put a 

well in to, you know, wet down their silt and gravel 
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or multiple purposes.  The minute they put a well at 

that site, they are allowing that direct contact with 

groundwater to humans; and so that is a potential 

risk for the future and both, like it says, on-site 

worker but also future resident should there be a 

resident as long as these contaminant levels are 

exceeding regulatory limits would be at risk; and 

there's no restrictions for installing a well on the 

site right now; and that's a key point when we get 

into the alternatives.  One of the things that the 

alternative has to do is prohibit that from 

occurring.  

So the offsite risk then was 

conducted, and neither current nor future risk was an 

issue.  So none of the residents on the surrounding 

agricultural areas -- and the nearest ones are about 

a thousand feet cross downgradient actually pose any 

-- or have any risk that exceeds USEPA criteria.  

So from all of these risk 

calculations, you know, these different contaminants 

come out, not all of them contribute the same in the 

same amount, but the ones that do contribute to risk 

as well as those chemicals that exceed any criteria, 

both of those are then considered contaminants of 
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concern for the site.  So of all of the studies, 

there were six chlorinated VOCs and then the 

1,4-dioxane that we've kind of mentioned before that 

actually are what we consider site-related 

contaminants of concern.  

So because we have contamination at 

this site and risk, some kind of a remedial action is 

necessary in order to protect human health and the 

environment, so -- and it's mostly because of future 

exposure or potential exposure to these.  So, from 

that, we developed an objective for the remedy, and 

it's -- you know, we describe that in the FS report 

as well as in the Proposed Plan, and this is really 

important because it drives the remediation 

alternatives that we look at, and there's the one 

objective here for this particular site, and it's to 

reduce the risk to human health by preventing current 

or future ingestion of groundwater of any of these 

chemicals greater than the remediation goals, and 

that means we also establish remediation goals for 

each of those seven chemical compounds, and they are 

the state and federal levels for each one of those.  

The six VOCs have federal levels, and the 1,4-dioxane 

does not have a federal level; and, therefore, the 
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1,4-dioxane is a state level that IEPA promulgates.  

So do you want to then go into how we 

develop -- 

MS. YARBERRY:  The alternatives from there?  

MS. BORCHERT:  Yes.  

MS. YARBERRY:  Yes.  So once we identify 

that there is unacceptable risk that needs to be 

addressed, the Army Corps, or anyone, they go ahead 

and they compile a list of cleanup alternatives to 

address the unacceptable risk and then also to meet 

the remedial goals, how are we going to reach these 

goals.  We go through a whole list of treatment 

technologies, and we screen them to see what might be 

applicable to the site, and then we compile them into 

these remedial alternatives, and that's all done in 

the feasibility study.  

Based on this, you know, for the Nike 

SL-10 site, we came up with five different 

alternatives, Alternative GW-1 through GW-5, and the 

GW is just to emphasize that it is a groundwater 

alternative as opposed to a soil alternative.  

So the first one is GW-1 is no action, 

and it's essentially like doing nothing; that is, 

it's no action; but it's required per CERCLA -- or 
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Superfund for us to compare it against the other 

alternatives.  So part of the process is that we have 

to compare them all against each other to see which 

one comes out with the positives and the negatives. 

Alternative GW-2 is monitored natural 

attenuation, or MNA, and institutional controls, 

which we also call ICs, or abbreviated as ICs.  So 

monitored natural attenuation basically involves 

natural processes that are reducing either 

concentration or toxicity of the chemicals in the 

subsurface.  So, you know, for example, at this site 

in groundwater, historically, concentrations were 

over 1,000 micrograms per liter, which is the unit 

measure we often use, but now they're down to about 

150 micrograms per liter even though no active 

treatment has been done, so that can occur.  There 

are natural microorganisms in the groundwater that 

will degrade these things.  There's, you know, other 

ways that these decay just naturally.  Sometimes, you 

know, they sorb up onto the soil or they dilute even 

in the water.  

Alternative GW-3 is enhanced in situ 

bioremediation followed by MNA and institutional 

controls.  So there we inject, like, a carbon 
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substrate into the subsurface, and what it does is 

increases the rate of biodegradation, increases the 

rate that these chemicals are degraded, go away.  For 

this particular site, you know, it would have to be 

followed by natural attenuation because we have a lot 

of clay at this site.  So part of the thing with 

this -- you know, it would increase the rate -- or 

decrease the time to meet the remedial goals we want 

to meet, but at the same time, you have to have the 

carbon substrate make contact with the contamination 

in order for it to be effective, and there is less 

certainty with that occurring with this particular 

site due to all of the clay in this site, in the soil 

here.  

Alternative GW-4 is groundwater 

collection, treatment, and discharge and ICs.  So 

there we pump out the groundwater that's 

contaminated, we treat it aboveground, and then we 

discharge it once it meets, you know, clean goals.  

This would take probably just as long as the MNA 

remedy.  You know, even though you're actively 

removing it, you know, you can only remove it as 

quickly as it desorbs from the soil, as quickly as 

you can pump it -- you know, get it out of the 
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groundwater.  So even though you're actively 

collecting it, it still would take a long, long time.  

Alternative GW-5 is in situ chemical 

oxidation and institutional controls, so there you 

just inject different kind of chemicals or you place 

them in the subsurface and they degrade the 

contamination, you know, by oxidizing it.  

So for all the alternatives, except 

for no action, institutional controls are a 

component, and these are basically an administrative 

land use control which prevents you from doing 

certain activities at a site, so that prevents 

exposure, so by preventing consumption, preventing 

installing wells, preventing digging into the surface 

at a certain depth, you know, that's how you kind of 

prevent the risk.  

So this is a table that's actually in 

the Proposed Plan.  It's Table 3.  It's a little 

complex to look at it here, but it lists a handful of 

things, so we just thought we would present it here.  

The Proposed Plan goes into a lot more detail 

explaining, you know, the screening process; but I 

just wanted to show that for each of the 

alternatives, as I mentioned, we have to compare them 
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against each other; and part of the way we do that is 

there are these nine criteria that are identified by 

CERCLA that we screen them against; and that includes 

protection of human health and the environment, 

compliance with ARARs, and so that's another acronym, 

and basically what those are are applicable either 

rules or laws that we need to follow -- or need to 

meet for this site, so either the drinking water 

standards or you're injecting something, like, what 

do you need to consider there legally; and then 

long-term effectiveness of permanence; reduction in 

toxicity, mobility, or volume through treatment; 

short-term effectiveness; implementability; cost; 

state/support agency acceptance; and community 

acceptance.  

So that short-term effectiveness also 

includes, you know, safety to the community, if you 

had to drive through the community, to workers who 

are implementing the remediation, and then just 

other, like, sustainability things, you know, carbon 

footprint, and a lot of things, other impacts in the 

environment you might not be considering otherwise.  

So based on this screening process, 

the Army Corps of Engineers in coordination with IEPA 
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is recommending Alternative GW-2 as the preferred 

remedial action for this site because they think it 

provides the best, you know, alternative out of all 

of them given the site conditions.  

So, as I mentioned, Alternative GW-2 

is monitored natural attenuation and institutional 

controls, or ICs.  The groundwater contamination, you 

know, it's currently stable, it's possibly shrinking, 

and due to the natural occurring processes that are 

ongoing on the site, so, as we mentioned, 

biodegradation, dilution, polysorption with all that 

clay there.  What this remedy also includes, though, 

is continued groundwater monitoring to verify that 

the chemical -- the COC concentrations continue to 

decrease and that the plume does not appreciably 

expand.  So that means, you know, if it moves an 

inch, that's not a big deal; but if it's really 

moving, then that's something; and then just to make 

sure that the nature attenuation process is remaining 

effective, so are we going to meet our goals in the 

process, is this process really working.  

The institutional control recommended 

for the on-site property is an environmental 

covenant, and it would restrict on-site groundwater 
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use, so, basically, prohibiting extracting, pumping 

it out, consuming it, or installing a well, until the 

groundwater remediation goals are met.  

So the Madison County has been 

contacted in 2016 several times, and they've 

indicated that they're amenable to putting this kind 

of covenant on their property, and part of, you know, 

something else to consider is that they don't use the 

groundwater.  This is a very shallow interval of 

groundwater.  It's only down to 30 feet.  It's mostly 

in clay.  So they don't use groundwater there for 

drinking.  They have it from, you know, the 

municipality.  So it doesn't impact anything they're 

doing to put this covenant on there.  

So this proposed remedial action, the 

MNA and ICs, you know, they would protect human 

health and environment, they would also have the 

lowest impact to the workers and environment while 

we're implementing it, and then they would provide a 

greater level of certainty in effectiveness during 

the implementation versus, you know, the enhanced in 

situ bioremediation or the ISCO just because it would 

be hard to distribute chemicals in the subsurface 

where we're trying to get them, so we have a greater 
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certainty that this would remain effective; but while 

this is the preferred, you know, alternative at the 

moment, it's not the final decision; and so the Army 

Corps, you know, with IEPA would take into 

consideration any comments or questions that come up 

during this public comment period; and so they'll 

incorporate that into the final decision, so that's 

one of the reasons we're here today.  

Okay, and so that ends the discussion 

about the site.  Obviously, if you have any comments, 

please feel free to submit them, you know, the way 

that we mentioned earlier; and then if we want, we 

can open it up for comments and questions here.

MS. BORCHERT:  Yeah, you know, we welcome 

some comments or questions if you have any on what 

was presented, something maybe wasn't clear or you 

have a specific question that you wanted to ask about 

the site.  

MR. METTLER:  Got nothing.  

MR. TOENNIES:  I'm good.  

MS. BORCHERT:  We answered everything?  

MS. YARBERRY:  Feel free to take a form if 

you want to.  

MR. WRIGHT:  I'm a little familiar with the 
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area.  

MS. YARBERRY:  Okay.  

MR. WRIGHT:  You've got a major creek 

that's maybe a mile away to the west.  We all know 

that the creeks and the rivers drain south but also 

eventually make it to the Kaskaskia which goes to the 

Mississippi.  This material may be sitting dormant 

for sometime inside this 10- to 30-foot seam, but 

there is sand layers between, so this stuff is able 

to leach.  

MS. YARBERRY:  So that's why for our 

remedy, though, we would be continuing to monitor to 

make sure concentrations do, do degrade because -- 

MR. WRIGHT:  But that provides the chance 

that the plume actually grows or moves, migrates to 

another.  

MS. RABEK:  So far it's been shrinking, 

so -- 

MR. WRIGHT:  Well, how is it shrinking 

though?  Because it's been leaching over the last 50, 

60 years?  

MS. RABEK:  And bioremediation's going on, 

the -- 

MR. WRIGHT:  There has been bioremediation 
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or just monitoring?  

MS. RABEK:  Well, we've just been 

monitoring it --

MR. WRIGHT:  Okay. 

MS. RABEK:  -- but, I mean, there are 

organisms that are breaking down the chemicals to 

their -- 

MR. WRIGHT:  Natural organisms?  

MS. RABEK:  I'm sorry?  

MR. WRIGHT:  The natural organisms that 

are -- 

MS. RABEK:  Natural, we haven't done any 

enhanced at all.  

MR. WRIGHT:  Okay.  

MS. YARBERRY:  It has been shown for the 

chemicals at this site, so it wouldn't necessary 

apply for every contaminant at every site, but for 

this site, these particular chemicals, there is a lot 

of documentation that they do naturally biodegrade.  

MR. WRIGHT:  Okay.  

MS. YARBERRY:  And then, yes, even during 

the risk assessment process, it was considered that 

there was surface water downstream, and I don't know 

how detailed it gets into the Proposed Plan but 
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definitely in some of the other documents where 

they're a little more detailed -- 

MR. WRIGHT:  Did I not hear that there was 

a certain -- was it the trichloroethylene that there 

is no chemical to remediate that?  

MS. BORCHERT:  1,4-dioxane.  

MR. WRIGHT:  The 1,4-dioxane, okay, one of 

them?  

MS. BORCHERT:  It is not a volatile one.  

There is no federal regulation for 1,4-dioxane; it's 

what we consider an emerging contaminant; and so, you 

know, IEPA, the Illinois promulgates 7.7 micrograms 

per liter regulatory limit; and in that table, it 

actually shows you what the maximum was.  It was 31.  

MR. WRIGHT:  So that's closer to the 

surface that's being trapped by the clay-silt, and 

the 63 is actually down in the deeper.  

MS. BORCHERT:  That's right, yes, so, you 

know, so that's the one that -- but I think the way 

to think about it is, you know, this monitored 

natural attenuation, in order to even have that as a 

possibility for the remedy, the IEPA is very rigorous 

in making sure that the plume is stable or shrinking, 

so we did a statistical analysis, because that is the 
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fear, you know, well, it could continue to grow; and 

we have to show that the processes that are naturally 

going on in fact do keep the plume stable.  So, you 

know, if you think about it, the distance that the 

plume had traveled -- or the distance that it 

currently is at compared to the 1959 to '62 period is 

not very far.  

MS. YARBERRY:  It's about, yeah, 300 to 500 

feet long depending.  

MS. BORCHERT:  And if it were to flow with 

groundwater, just an advective flow is what we call 

flowing with the groundwater, it would be over those 

years, and the groundwater flow here at the site is 

about, I think, 18 in the upper unit, about 25 in the 

more sandy unit feet per year.  So if you take 25 

feet per year over that many years, in theory, it 

would be, if it didn't degrade and didn't dilute, it 

would be, you know, a mile downgradient.  

MR. WRIGHT:  Okay.  

MS. BORCHERT:  So the fact that at this 

site it's still on-site suggests that all these 

natural processes are keeping it on-site, so there's 

a -- 

MS. RABEK:  The other thing keeping it 
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on-site is that the subsurface geology is so flat 

that there isn't a whole lot of flowing away.  It 

tends to stay where it is more than a lot of other 

sites that I had have had much heavier flow.  

MR. METTLER:  Being a small area, did they 

look at excavating it out and just -- 

MS. BORCHERT:  I'm sorry?  

MR. METTLER:  You know, you guys made 

several comments that it's a small area.  Have you 

guys looked at excavating it out?  

MS. BORCHERT:  Excavation works really good 

for soil but less so for groundwater.  

MS. RABEK:  And we don't have the 

contamination in the soil.  

MR. METTLER:  It's just in the water.  

MS. RABEK:  Right.  

MR. METTLER:  How does it get to the water 

if it's not in the dirt?  

MS. RABEK:  I mean, it went down through 

the dirt and now -- but the dirt, it didn't retain in 

the dirt so now it's in the water.  

MR. METTLER:  I see.  

MS. RABEK:  We don't have a continued -- 

you know, we don't have a continuous source that 
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keeps contamination going either.  

MR. WRIGHT:  No underground stream or 

anything moving water within the area?  

MS. YARBERRY:  And that's part of the 

reason that you continue to monitor, to ensure that 

it's not migrating.  Because if it did start 

migrating, then it would trigger things, you know.  

We would have --

MS. RABEK:  -- look at it differently.

MS. YARBERRY:  -- later reviews of the 

site.  

MS. BORCHERT:  Every site is required to 

have a five-year review; and during that five-year 

review process of the data that's been collected over 

those five years, that's when, you know, the 

regulators and the Corps would sit down and make sure 

that we're still on track for meeting those goals 

and, if not, then another contingency has to be put 

in place for that.  

MR. WRIGHT:  And the 2 million for the no 

action continued monitoring to the 2.9 million, as 

far as the amount it would accomplish in a 

relatively, I think you said, ten or twenty years?  

MS. YARBERRY:  Yes.  
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MR. WRIGHT:  Over the fifty-year course of 

spending roughly 66 percent of the 2.9 and possibly 

having to go back and do 2.9 in five or ten or 

fifteen years.  

MS. BORCHERT:  With the uncertainty?  

MR. WRIGHT:  Yes.  

MS. BORCHERT:  Meaning the uncertainty.  

MR. WRIGHT:  That something could happen.  

MS. BORCHERT:  Right.  

MR. WRIGHT:  New Madrid fault shift in the 

plates, whatever that -- 

MS. BORCHERT:  Nearby fracking?  

MR. WRIGHT:  Right, nearby fracking.  

MS. YARBERRY:  Unfortunately, there is a 

lot of uncertainty with any of those alternatives, 

how long they last.  

MR. WRIGHT:  You know, that's why you're 

the expert.  

MS. YARBERRY:  Yeah, so -- 

MR. WRIGHT:  So we assume you've considered 

those things.  

MS. YARBERRY:  We do and I think -- as I 

alluded to, it's -- you've got to get those chemicals 

that treat them in contact with the contamination, 
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and it's just a little harder at this site.  If it 

was a nice beach sand, you know, I think it would be 

much more favorable to attack it; but there is so 

much of a chance where you end up treating it and 

then you still have to do MNA for this period -- long 

period of time.  

MR. WRIGHT:  Okay.  

MR. METTLER:  So there's some kind of 

aquifer down there that you're saying that the water 

is being stored in?  Is that the idea?  

MS. YARBERRY:  Yeah, so it's almost like a 

water bearing zone, but, you know, I guess it's kind 

of a -- yes, so it's basically if you were digging 

down, the first water you would get, that would 

be like, I guess -- I don't know if we'd call it the 

superficial aquifer for here, but it's not really 

used I think in this particular area for pumping out 

of too much.  I think if you went much deeper, that's 

when it -- that's where the productive zones are, so, 

but still there's -- you know, there's not anything 

to prevent Madison County from installing a well at 

this moment, so, you know.  

MS. BORCHERT:  Other comments or questions 

on extent?  
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MR. METTLER:  Kenneth?  

MR. TOENNIES:  No, I'm good.  

MS. BORCHERT:  Environmental comments or -- 

MR. WRIGHT:  Thank you.  

MS. RABEK:  You did a good job.  

MR. WRIGHT:  You did.

MS. BORCHERT:  What I want to make sure 

that everyone knows, too, is there is this 

information repository here at the Highland library.  

So this has different CDs with the different 

documents up until the Proposed Plan and including 

the Proposed Plan electronically as well.  So if you 

want to look at more details of the risk assessment 

or, you know, the calculations of how we determined 

that the two residents that are down to this -- to 

the west-southwest along Fruit Road are not impacted, 

all that detail is there, and it does have to stay 

within the library, so it's at the circulation desk.  

I think they put it in their reference section, but 

they would be happy to get that to you if you want 

to; and then there is another information 

repository -- 

Is that one electronically accessible, 

do you know, Katie?  
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MS. NEWTON:  Yes, online on the Website.

MS. BORCHERT:  Online.  

MS. NEWTON:   And if you-all have any 

additional questions you think of afterwards or you 

need any contact with anybody, I'll leave my cards 

here so you-all can contact me -- 

MS. RABEK:  I'll leave some too.  

MS. NEWTON:  -- if you have any 

questions.  

MS. BORCHERT:  So you don't even have to 

come to the library if you want to access the 

information repository that's online as well, so 

there's two ways to get more information if you want 

some more of the backup.

Well, I think that concludes the 

meeting then if no one else has any more input.  

(Whereupon the meeting was 

concluded at 6:48 p.m.)
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C E R T I F I C A T E

I, Erin M. Panzau, CSR, RPR, and Notary Public 

duly commissioned and qualified in and for the County 

of Madison, State of Illinois, DO HEREBY CERTIFY that 

the foregoing proceedings, consisting of pages 1 

through 40 inclusive, was reported by me in machine 

shorthand and transcribed by me and is a true and 

accurate transcript of the proceedings held at Louis 

Latzer Memorial Public Library, 1001 Ninth Street, 

Highland, Illinois, on January 9, 2017.  

I hereby certify that I am not of counsel, not 

related to counsel or the parties hereto and am in no 

way interested in the outcome of this matter.

IN WITNESS WHEREOF, I have set my hand and 

affixed my Notarial Seal on January 12, 2017. 

ILLINOIS LICENSE NUMBER:  084-004263
MISSOURI LICENSE NUMBER:  850(G)

                              
Erin M. Panzau, CSR, CCR, RPR
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Appendix B 
Photographs (January 2017)  
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Photograph 1: Fruit Road and southeast corner of the former Nike SL-10 site (January 10, 2017) 

 

 
Photograph 2: Fruit Road and the former Nike SL-10 site to the north of the road (January 10, 2017) 
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Photograph 3: Looking northwest (from Fruit Road) toward the former Nike SL-10 site (January 10, 2017) 

Photograph 4: Southeast corner of the former Nike SL-10 site and adjacent agricultural land (January 10, 2017) 
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Photograph 5: Looking north-northeast from southern edge of the former Nike SL-10 site (January 10, 2017) 

Photograph 6: Looking north-northeast at monitoring well MW-14 from southern edge of the former Nike SL-10 site 
(January 10, 2017) 
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Former Nike SL-10 Site

Madison County, Illinois

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Future Groundwater Industrial Worker Adult Dermal Quant

Ingestion Quant

Bathroom Air Water Vapors in 
Bathroom 

Industrial Worker Adult Inhalation Quant If volatile compounds are present in groundwater, they may volatilize into bathroom air during showering.

Indoor Air Indoor Air Industrial Worker Adult Inhalation Quant Indoor air vapor intrusion may occur if volatile compounds are present in groundwater.

Notes:

Quant: Quantitative

Industrial Workers could contact volatile compounds in groundwater if volatile compounds are present in onsite 
wells and the wells are used.

Groundwater Groundwater



TABLE 2.1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Former Nike SL-10 Site 
Madison County, Illinois

 Scenario Timeframe: Future 
 Medium: Groundwater
 Exposure Medium: Groundwater

Exposure   CAS Chemical Units Detection Concentration Background Screening Potential COPC Rationale for
Point Number Frequency Used for Value Toxicity Value ARAR/TBC Flag Selection or

Screening Value Deletion
(1) (2) (3)

Groundwater 107-06-2 1,2-Dichloroethane 8.20E-01 8.30E+00 UG/L 6/15 8.30E+00 NA 1.70E-01 c NA Yes ASL
75-35-4 1,1-Dichloroethene 4.50E-01 1.60E+02 UG/L 11/15 1.60E+02 NA 2.80E+01 n NA Yes ASL
156-59-2 cis-1,2-Dichloroethene 7.50E-01 1.40E+02 UG/L 10/15 1.40E+02 NA 3.60E+00 n NA Yes ASL
79-00-5 1,1,2-Trichloroethane 4.10E-01 7.00E+01 UG/L 6/15 7.00E+01 NA 4.10E-02 n NA Yes ASL
79-01-6 Trichloroethene 5.20E-01 2.00E+02 UG/L 10/15 2.00E+02 NA 2.80E-01 n NA Yes ASL
123-91-1 1,4-Dioxane 5.00E-01 5.70E+02 UG/L 62/122 5.70E+02 NA 4.60E-01 c NA Yes ASL

(1) Background Value is not available.
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

(2) Regional Screening Levels for Tap Water (May 2016). Values for non-carcinogenic health effects are c = Carcinogenic
based on an HI=0.1. COPC = Chemical of Potential Concern

HI = Hazard index
(5) Rationale Codes Selection Reason: Above Screening Levels (ASL) NA = Not available

n = noncarcinogenic
SL = Screening level
UG/L = microgram per liter

 Minimum  Maximum
Concentration Concentration

Qualifier Qualifier



TABLE 2.2
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Former Nike SL-10 Site 
Madison County, Illinois

 Scenario Timeframe: Future Industrial Worker
 Medium: Groundwater
 Exposure Medium: Indoor Air

Exposure   CAS Chemical Units Detection Concentration Background Screening Potential COPC Rationale for
Point Number Frequency Used for Value Toxicity Value ARAR/TBC Flag Selection or

Screening Value Deletion
(1) (2) (3)

Indoor Air 107-06-2 1,2-Dichloroethane 8.20E-01 8.30E+00 UG/L 6/15 8.30E+00 NA 9.78E+00 c NA No BSL
75-35-4 1,1-Dichloroethene 4.50E-01 1.60E+02 UG/L 11/15 1.60E+02 NA 8.21E+02 n NA No BSL
156-59-2 cis-1,2-Dichloroethene 7.50E-01 1.40E+02 UG/L 10/15 1.40E+02 NA NA NA No NTV
79-00-5 1,1,2-Trichloroethane 4.10E-01 7.00E+01 UG/L 6/15 7.00E+01 NA 2.28E+01 c NA Yes ASL
79-01-6 Trichloroethene 5.20E-01 2.00E+02 UG/L 10/15 2.00E+02 NA 7.43E+00 c NA Yes ASL
123-91-1 1,4-Dioxane 5.00E-01 5.70E+02 UG/L 62/122 5.70E+02 NA 1.25E+04 c NA No BSL

(1) Background Value is not available.
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

(2) Vapor Intrusion Screening Levels Calculator for Commercial Scenario (USEPA, May 2016). Concentrations based on c = Carcinogenic
target cancer risk of 1x10-6 and non-carcinogenic hazard quotient of 1 (due to conservatism incorporated into the default COPC = Chemical of Potential Concern
attenuation factor between groundwater and indoor air). HI = Hazard index

n = noncarcinogenic
(3) Rationale Codes Selection Reason: Above Screening Levels (ASL) NA = Not available

No toxicity values available (NTV) SL = Screening level
UG/L = microgram per liter

 Minimum  Maximum
Concentration Concentration

Qualifier Qualifier



TABLE 3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Former Nike SL-10 Site 
Madison County, Illinois

 Scenario Timeframe: Future (Industrial Workers)
 Medium: Groundwater
 Exposure Medium: Groundwater 

Exposure Chemical Units Arithmetic Exposure Point Concentration
Point of Mean

Potential
Concern Value Units Statistic Rationale

Groundwater 1,2-Dichloroethane UG/L 1.62E+00 4.16E+00 8.30E+00 4.16E+00 UG/L 95% Chebyshev (Mean, Sd) UCL (1)
1,1-Dichloroethene UG/L 2.84E+01 8.02E+01 G 1.60E+02 8.02E+01 UG/L Adjusted Gamma UCL (2)

cis-1,2-Dichloroethene UG/L 2.16E+01 6.13E+01 G 1.40E+02 6.13E+01 UG/L Adjusted Gamma UCL (2)
1,1,2-Trichloroethane UG/L 9.34E+00 6.26E+01 7.00E+01 6.26E+01 UG/L 99% Chebyshev (Mean, Sd) UCL (2)

Trichloroethene UG/L 4.67E+01 2.41E+02 2.00E+02 2.00E+02 UG/L Maximum Detected Concemtration (3)
1,4-Dioxane UG/L 5.96E+01 4.38E+01 5.70E+02 4.38E+01 UG/L 95% KM (BCA) UCL (1)

Notes:
ProUCL, Version 5.0.00 used to determine distribution of data using the Shapiro-Wilk W Test.  ProUCL used to calculate EPC, following recommendations
based on distribution and standard deviation in users guide (EPA. September 2013. ProUCL, Version 5.0.00 Prepared by Lockheed Martin Environmental Services).

(1) Distribution tests are inconclusive; therefore, the nonparametric UCL was used as the EPC.
(2) Anderson-Darling and/or Kolmogorov-Smirnov Tests indicate data are gamma distributed.
(3) The maximum detected concentration was used because the recommended UCL exceeded the maximum detected concentration.

BCA = Bias-Corrected Accelerated UCL
EPC = Exposure Point Concentration
G = Gamma
KM = Kaplan-Meier estimates
UCL = Upper Confidence Limit
ug/L = microgram per liter

95% UCL  Maximum
Concentration

(Qualifier)



TABLE 3.1 SUPPLEMENT
Bathroom Air Concentrations from Groundwater, Andelman Model, as Modified by Schaum (Adult)

Former Nike SL-10 Site 
Madison County, Illinois

 Scenario Timeframe: Future
 Medium: Groundwater
 Exposure Medium: Bathroom Air

Chemical
Exposure Point Concentration 

Cw  (mg/L) Camax  (mg/m3) Ca  (mg/m3)

1,2-Dichloroethane 4.2E-03 1.2E-01 1.0E-01
1,1-Dichloroethene 8.0E-02 2.4E+00 2.0E+00
cis-1,2-Dichloroethene 6.1E-02 1.8E+00 1.5E+00
1,1,2-Trichloroethane 6.3E-02 1.9E+00 1.5E+00
Trichloroethene 2.0E-01 6.0E+00 4.9E+00
1,4-Dioxane 4.4E-02 1.3E+00 1.1E+00

Variables Units Exposure Assumptions
Ca = concentration of chemical in air mg/m3 Solved by Eq 1
Camax = maximum concentration of chemical in air mg/m3 Solved by Eq 2
t1 = time in shower hr 2.0E-01
t2 = time in bathroom after shower hr 3.3E-01
f = fraction volatilized for chemical unitless 1.0E+00
Fw = shower water flow rate L/hr 1.8E+03
Va = bathroom volume m3

1.2E+01

Equation 1: Ca = ((Camax/2) * t1 + Camax * t2) / (t1 + t2)
Equation 2: Camax = (Cw * f* Fw * t1) / Va

Exposure assumptions for time in bathroom after shower (t2) and the equations used for calculations (Ca) and (Camax) are from Water Consumption and 
Health: Integration of Exposure Assessment, Toxicology, and Risk Assessment , edited by Rhoda G.M. Wang. Macel Dekker, Inc., New York. 1994. 
Exposure to Volatiles in Domestic Water, Schaum et al., Pages 307-320. 

Exposure assumptions for time in shower (t1), shower flow rate (FW), fraction volatilized for chemical (f) and bathroom volume (Va) are from U.S. Army Corps 
of Engineers, Buffalo District: Nike SL-10 Launch Area Groundwater, Remedial Investigation/ Feasibility Study/Proposed Plan/Record of Decision Project, 
Marine, Illinois, Remedial Investigation Report, Final. Prepared by Plexus Scientific Corporation, November 2005.



TABLE 4.1.RME

Former Nike SL-10 Site
Madison County, Illinois

Scenario Timeframe: Future 

Medium:   Groundwater
Exposure Medium: Tapwater

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition  Value Units Rationale/ Intake Equation/

Code Reference Model Name

Ingestion Industrial Worker Adult Tapwater CW Chemical Concentration in Water See Table 3s.RME µg/l See Table 3s.RME CDI (mg/kg-day) =
IR-W Ingestion Rate of Water 1 L/day EPA, 1991 CW x IR-W x EF x ED x CF1 x 1/BW x 1/AT
EF Exposure Frequency 250 days/year EPA, 2014
ED Exposure Duration 25 years EPA, 2014
BW Body Weight 80 kg EPA, 2014

AT-N Averaging Time (Non-Cancer) 9,125 days (1)
AT-C Averaging Time (Cancer) 25,550 days (2)
CF1 Conversion Factor 1 0.001 mg/µg - -

Dermal Industrial Worker Adult Tapwater CW Chemical Concentration in Water See Table 3s.RME µg/l See Table 3s.RME CDI (mg/kg-day) =

DAevent Dermally Absorbed Dose per Event Calculated mg/cm2-event Calculated DAevent x SA x EV x EF x ED x 1/BW x 1/AT

tevent Event Time 0.2 hr/event (4)

SA Skin Surface Area Available for Contact 19,652 cm2 EPA, 2014 (3)

EV Event Frequency 1 events/day EPA, 1991

EF Exposure Frequency 250 days/year EPA, 2014

ED Exposure Duration 25 years EPA, 2014

BW Body Weight 80 kg EPA, 2014

AT-C Averaging Time (Cancer) 25,550 days (2)

AT-N Averaging Time (Non-Cancer) 9,125 days (1)

Notes:

(1) Calculated as the product of ED (years) x 365 days/year.

(2) Calculated as the product of 70 years assumed human lifetime (EPA, 2014) x 365 days/year.

(3) The resident adult water surface area was used for showering

(4) Based on best professional judgment (total of 12 minutes per day).

Sources:

  EPA, 1991:  Risk Assessment Guidance for Superfund.  Vol.1:  Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors.  Interim Final.  OSWER Directive 9285.6-03.

  EPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors, OSWER Directive 9200.1-120, February 6, 2014.

EPA = U.S. Environmental Protection Agency

hr = hour

RME = reasonable maximum exposure

cm2 = Square centimeter

kg = Kilogram

L/day = Liter per day

mg/cm2 -event = Milligram per square centimeter per event

μg/L = Microgram per liter

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE



TABLE 4.2

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Former Nike SL-10 Site
Madison County, Illinois

Scenario Timeframe: Future 

Medium:   Groundwater
Exposure Medium: Bathroom Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/

Code Reference Model Name

Inhalation Industrial Worker Adult Water Vapors in Bathroom CW Chemical Concentration in Water See Table 3s µg/L See Table 3s Exposure Concentration (EC) (mg/m3) =

CAa Chemical Concentration in Air from Shower Calculated mg/m3 Calculated CAa x ETa x EDa x EF x CF1 x 1/AT

ETa Exposure Time 0.2 hr/day EPA, 2014

EF Exposure Frequency 250 days/year EPA, 2014 CA calculated based on CW using Andelman model

EDa Exposure Duration 25 years EPA, 2014  as modified by Schaum et al.

AT-N Averaging Time (Non-Cancer) 9,125 days (1)

AT-C Averaging Time (Cancer) 25,550 days (2)

CF1 Conversion Factor 1 1/24 day/hr - -

Notes:

(1) Calculated as the product of ED (years) x 365 days/year.

(2) Calculated as the product of 70 years assumed human lifetime x 365 days/year.

Sources:

  EPA, 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors, OSWER Directive 9200.1-120, February 6, 2014.

EPA = U.S. Environmental Protection Agency

RME = reasonable maximum exposure

hr/day = Hour per day

mg/m3 = Milligram per cubic meter

µg/L = Microgram per liter



TABLE 5.1
NON-CANCER TOXICITY DATA -- ORAL/DERMAL

Former Nike SL-10 Site
Madison County, Illinois

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal (2) Primary Combined RfD:Target Organ(s)
of  Potential Subchronic Efficiency for Dermal Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(1) (MM/DD/YYYY)

1,1,2-Trichloroethane Chronic 4.0E-03 mg/kg-day >50% 4.0E-03 mg/kg-day Immune System, Hematological 1000 IRIS 11/28/2016
1,1-Dichloroethene Chronic 5.0E-02 mg/kg-day >50% 5.0E-02 mg/kg-day Hepatic 100 IRIS 11/28/2016
1,2-Dichloroethane Chronic 6.0E-03 mg/kg-day >50% 6.0E-03 mg/kg-day Kidney 10000 PPRTV 1/10/2010
1,4-Dioxane Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Hepatic and kidney 300/1 IRIS 11/28/2016
cis-1,2-Dichloroethene Chronic 2.0E-03 mg/kg-day >50% 2.0E-03 mg/kg-day Kidney 3000 IRIS 11/28/2016
Trichloroethene Chronic 5.0E-04 mg/kg-day > 50% 5.0E-04 mg/kg-day multiple (see below) multiple (see below) IRIS 11/28/2016
Trichloroethene Chronic 5.0E-04 mg/kg-day >50% 5.0E-04 mg/kg-day Hepatic 30 IRIS 11/28/2016
Trichloroethene Chronic 4.8E-04 mg/kg-day > 50% 4.8E-04 mg/kg-day Immune System 100 IRIS 11/28/2016
Trichloroethene Chronic 3.7E-04 mg/kg-day > 50% 3.7E-04 mg/kg-day Developmental, Immune System 1000 IRIS 11/28/2016
Trichloroethene Chronic 5.1E-04 mg/kg-day > 50% 5.1E-04 mg/kg-day Developmental, Cardiovascular System 10 IRIS 11/28/2016

Note:
(1) Source: Risk Assessment Guidance for Superfund. Volume 1:  Human Health Definitions: ATSDR = Agency for Toxic Substances & Disease Registry 
       Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. HEAST = Health Effects Assessment Summary Tables
       Section 4.2 and Exhibit 4-1.  USEPA recommends that the oral RfD should not be adjusted to IRIS = Integrated Risk Information System
       estimate the absorbed dose for compounds when the absorption efficiency is greater than 50%. NA = Not Available
       Constituents that do not have oral absorption efficiencies reported on this table PPRTV = Provisional Peer-Reviewed Toxicity Value
      were assumed to have an oral absorption efficiency greater than 50%.
(2) Adjusted based on RAGS Part E.



TABLE 5.2
NON-CANCER TOXICITY DATA -- INHALATION

Former Nike SL-10 Site
Madison County, Illinois

Chemical Chronic/ Inhalation RfC Primary Combined RfC : Target Organ(s)
of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

1,1,2-Trichloroethane Chronic 2.0E-04 mg/m3 Nasal 3000 HEAST 07/31/1997
1,1-Dichloroethene Chronic 2.0E-01 mg/m3 Liver 1/30 IRIS 11/28/2016
1,2-Dichloroethane Chronic 7.0E-03 mg/m3 Neurological 3000 PPRTV 1/10/2010
1,4-Dioxane Chronic 3.0E-02 mg/m3 Nasal 1/1000 IRIS 11/28/2016
cis-1,2-Dichloroethene Chronic NA NA NA NA NA NA
Trichloroethene Chronic 2.0E-03 mg/m3 Developmental, Cardiovascular, Immune System 10/1000 IRIS 11/28/2016

Definitions: ATSDR = Agency for Toxic Substances & Disease Registry 
HEAST = Health Effects Assessment Summary Tables
IRIS = Integrated Risk Information System
NA = Not Available
PPRTV = Provisional Peer-Reviewed Toxicity Value



TABLE 6.1
CANCER TOXICITY DATA -- ORAL/DERMAL

Former Nike SL-10 Site 
Madison County, Illinois

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal for Dermal (2) Cancer Guideline

Concern Value Units (1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

1,2-Dichloroethane 9.1E-02 (mg/kg-day)-1 >50% 9.1E-02 (mg/kg-day)-1 B2 IRIS 11/28/2016
1,1-Dichloroethene NA NA NA NA NA NA NA NA
cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane 5.7E-02 (mg/kg-day)-1 > 50% 5.7E-02 (mg/kg-day)-1 C IRIS 11/28/2016

1,4-Dioxane 1.0E-01 (mg/kg-day)-1 > 50% 1.0E-01 (mg/kg-day)-1 Likely to be carcinogenic to humans IRIS 11/28/2016

Trichloroethylene 4.6E-02 (mg/kg-day)-1 > 50% 4.6E-02 (mg/kg-day)-1 Carcinogenic to humans IRIS 11/28/2016

Notes:
(1) Source: Risk Assessment Guidance for Superfund. Volume 1:  Human Health Definitions: NA = Not Available
       Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. IRIS = Integrated Risk Information System
       Section 4.2 and Exhibit 4-1.  EPA recommends that the oral slope factor should not be adjusted to
       estimate the absorbed dose for compounds when the absorption efficiency is greater than 50%.
       Constituents that do not have oral absorption efficiencies reported on this table 
      were assumed to have an oral absorption efficiency greater than 50%.
(2) Adjusted based on RAGS Part E.

Weight of Evidence definitions:
Group B2 chemicals (probable human carcinogens) are agents for which there is sufficient evidence of carcinogenicity in animals but inadequate or a lack of evidence in humans.
Group C chemicals (possible human carcinogens) are agents for which there is limited evidence of carcinogenicity in animals and inadequate or a lack of human data.



TABLE 6.2
CANCER TOXICITY DATA -- INHALATION

Former Nike SL-10 Site 
Madison County, Illinois

Chemical Unit Risk Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Cancer Guideline

Concern Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

1,2-Dichloroethane 2.6E-05 (ug/m3)-1 B2 IRIS 11/28/2016
1,1-Dichloroethene NA NA NA NA NA
cis-1,2-Dichloroethene NA NA NA NA NA

1,4-Dioxane 5.0E-06 (ug/m3)-1 Likely to be carcinogenic to humans IRIS 11/28/2016

1,1,2-Trichloroethane 1.6E-05 (ug/m3)-1 C IRIS 11/28/2016
Trichloroethene 4.1E-06 (ug/m3)-1 Carcinogenic to humans IRIS 11/28/2016

Definitions: NA = Not Available
IRIS = Integrated Risk Information System

Weight of Evidence definitions:
Group B2 chemicals (probable human carcinogens) are agents for which there is sufficient evidence of carcinogenicity in animals but inadequate or a lack of evidence in humans.
Group C chemicals (possible human carcinogens) are agents for which there is limited evidence of carcinogenicity in animals and inadequate or a lack of human data.



TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

FORMER NIKE SL-10 SITE

MADISON COUNTY, ILLINOIS

Scenario Timeframe: Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations

Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard 
Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Tap water Ingestion 1,2-Dichloroethane 4.2E+00 ug/L 1.3E-05 mg/kg-day 9.1E-02 1/(mg/kg-day) 1.2E-06 3.6E-05 mg/kg-day 6.0E-03 mg/kg-day 5.9E-03

1,1-Dichloroethene 8.0E+01 ug/L 2.5E-04 mg/kg-day NA NA NA 6.9E-04 mg/kg-day 5.0E-02 mg/kg-day 1.4E-02

cis-1,2-Dichloroethene 6.1E+01 ug/L 1.9E-04 mg/kg-day NA NA NA 5.2E-04 mg/kg-day 2.0E-03 mg/kg-day 2.6E-01

1,1,2-Trichloroethane 6.3E+01 ug/L 1.9E-04 mg/kg-day 5.7E-02 1/(mg/kg-day) 1.1E-05 5.4E-04 mg/kg-day 4.0E-03 mg/kg-day 1.3E-01

Trichloroethene 2.0E+02 ug/L 6.1E-04 mg/kg-day 4.6E-02 1/(mg/kg-day) 2.8E-05 1.7E-03 mg/kg-day 5.0E-04 mg/kg-day 3.4E+00

1,4-Dioxane 4.4E+01 ug/L 1.3E-04 mg/kg-day 1.0E-01 1/(mg/kg-day) 1.3E-05 3.7E-04 mg/kg-day 3.0E-02 mg/kg-day 1.2E-02

Exp. Route Total 5.4E-05 3.9E+00

Groundwater Groundwater Tap water Dermal 1,2-Dichloroethane 4.2E+00 ug/L 8.0E-07 mg/kg-day 9.1E-02 1/(mg/kg-day) 7.2E-08 2.2E-06 mg/kg-day 6.0E-03 mg/kg-day 3.7E-04

1,1-Dichloroethene 8.0E+01 ug/L 4.2E-05 mg/kg-day NA NA NA 1.2E-04 mg/kg-day 5.0E-02 mg/kg-day 2.3E-03

cis-1,2-Dichloroethene 6.1E+01 ug/L 2.1E-05 mg/kg-day NA NA NA 5.9E-05 mg/kg-day 2.0E-03 mg/kg-day 3.0E-02

1,1,2-Trichloroethane 6.3E+01 ug/L 1.8E-05 mg/kg-day 5.7E-02 1/(mg/kg-day) 1.0E-06 5.0E-05 mg/kg-day 4.0E-03 mg/kg-day 1.3E-02

Trichloroethene 2.0E+02 ug/L 1.3E-04 mg/kg-day 4.6E-02 1/(mg/kg-day) 6.0E-06 3.6E-04 mg/kg-day 5.0E-04 mg/kg-day 7.2E-01

1,4-Dioxane 4.4E+01 ug/L 6.3E-07 mg/kg-day 1.0E-01 1/(mg/kg-day) 6.3E-08 1.8E-06 mg/kg-day 3.0E-02 mg/kg-day 5.9E-05

Exp. Route Total 7.1E-06 7.7E-01

Exposure Point Total 6.1E-05 4.6E+00

Exposure Medium Total 6.1E-05 4.6E+00

Groundwater Bathroom Air Water Vapors in Bathroom Inhalation 1,2-Dichloroethane 2.5E-01 mg/m3 5.0E-04 mg/m3 2.6E-05 1/(ug/m3) 1.3E-05 1.4E-03 mg/m3 7.0E-03 mg/m3 2.0E-01

1,1-Dichloroethene 4.8E+00 mg/m3 9.7E-03 mg/m3 NA 1/(ug/m3) NA 2.7E-02 mg/m3 2.0E-01 mg/m3 1.4E-01

cis-1,2-Dichloroethene 3.6E+00 mg/m3 7.4E-03 mg/m3 NA 1/(ug/m3) NA 2.1E-02 mg/m3 NA mg/m3 NA

1,1,2-Trichloroethane 3.7E+00 mg/m3 7.6E-03 mg/m3 1.6E-05 1/(ug/m3) 1.2E-04 2.1E-02 mg/m3 2.0E-04 mg/m3 1.1E+02

Trichloroethene 1.2E+01 mg/m3 2.4E-02 mg/m3 4.1E-06 1/(ug/m3) 9.9E-05 6.8E-02 mg/m3 2.0E-03 mg/m3 3.4E+01

1,4-Dioxane 2.6E+00 mg/m3 5.3E-03 mg/m3 5.0E-06 1/(ug/m3) 2.6E-05 1.5E-02 mg/m3 3.0E-02 mg/m3 4.9E-01

Exp. Route Total 2.6E-04 1.4E+02

Exposure Point Total 2.6E-04 1.4E+02

Exposure Medium Total 2.6E-04 1.4E+02

Groundwater Total 3.2E-04 1.5E+02

Receptor Total 3.2E-04 1.5E+02

NA = Not applicable.



TABLE 7.1.RME SUPPLEMENT A
CALCULATION OF DAEVENT

REASONABLE MAXIMUM EXPOSURE
FORMER NIKE SL-10 SITE

MADISON COUNTY, ILLINOIS

Chemical Groundwater Permeability Lag Fraction Duration
of Potential Concentration Coefficient Time Absorbed Water of Event

Concern (CW) (Kp) B (τevent) t* (FA) (tevent) DAevent
(ug/L) (cm/hr) (dimensionless) (hr) (hr) (dimensionless) (hr) (mg/cm2-event) Eq

1,2-Dichloroethane 4.2E+00 4.2E-03 1.6E-02 3.8E-01 9.0E-01 1.0E+00 0.20 1.3E-08 1
1,1-Dichloroethene 8.0E+01 1.2E-02 4.4E-02 3.7E-01 8.8E-01 1.0E+00 0.20 6.9E-07 1
cis-1,2-Dichloroethene 6.1E+01 7.7E-03 2.9E-02 3.7E-01 8.8E-01 1.0E+00 0.20 3.5E-07 1
1,1,2-Trichloroethane 6.3E+01 5.0E-03 2.2E-02 5.9E-01 1.4E+00 1.0E+00 0.20 3.0E-07 1
Trichloroethene 2.0E+02 1.2E-02 5.1E-02 5.7E-01 1.4E+00 1.0E+00 0.20 2.2E-06 1
1,4-Dioxane 4.4E+01 3.4E-04 1.2E-03 3.3E-01 7.9E-01 1.0E+00 0.20 1.0E-08 1

DAevent = tevent<t*:  DAevent (mg/cm2-event) = 
2 x FA x Kp x Cw x (sqrt((6 x τ x tevent) / (3.1415))) x CF1 x CF2 (Eq 1)

tevent>t*:  DAevent (mg/cm2-event) = 
FA x Kp x CW x ( tevent/(1+B) + 2 x τ x ((1 + 3B + 3B2)/(1+B)2)) xCF1 x CF2 (Eq 2)

Notes:
Values for permeability constants, B, tau, t*, and FA are from EPA 2004, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E,
     Supplemental Guidance for Dermal Risk Assessment - Final).  EPA/540/R/99/005. The default value of 0.001 was assigned to inorganics not listed in this document.
NA - Not applicable.
t* - Time to reach steady-state
B - Dimensionless ratio of the permeability coefficient of a compound through the stratum corneum relative to its permeability
      coefficient across the viable epidermis (dimensionless).



TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Former Nike SL-10 Site

Madison County, Illinois

Scenario Timeframe: Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Tap water 1,2-Dichloroethane 1E-06 NA 7E-08 1E-06 Kidney 6E-03 NA 4E-04 6E-03

1,1-Dichloroethene NA NA NA NA Hepatic 1E-02 NA 2E-03 2E-02

cis-1,2-Dichloroethene NA NA NA NA Kidney 3E-01 NA 3E-02 3E-01

1,1,2-Trichloroethane 1E-05 NA 1E-06 1E-05 Immune System, Hematological 1E-01 NA 1E-02 1E-01

Trichloroethene 3E-05 NA 6E-06 3E-05 Developmental, Cardiovascular, Immune System 3E+00 NA 7E-01 4E+00

1,4-Dioxane 1E-05 NA 6E-08 1E-05 Hepatic, Kidney 1E-02 NA 6E-05 1E-02

Exposure Point Total 5E-05 NA 7E-06 6E-05 4E+00 NA 8E-01 5E+00

Exposure Medium Total 5E-05 NA 7E-06 6E-05 4E+00 NA 8E-01 5E+00

Groundwater Bathroom Air Water Vapors in Bathroom 1,2-Dichloroethane NA 1E-05 NA 1E-05 Neurological NA 2E-01 NA 2E-01

1,1-Dichloroethene NA NA NA NA Hepatic NA 1E-01 NA 1E-01

cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA

1,1,2-Trichloroethane NA 1E-04 NA 1E-04 Nasal NA 1E+02 NA 1E+02

Trichloroethene NA 1E-04 NA 1E-04 Developmental, Cardiovascular, Immune System NA 3E+01 NA 3E+01

1,4-Dioxane NA 3E-05 NA 3E-05 Nasal NA 5E-01 NA 5E-01

Exposure Point Total NA 3E-04 NA 3E-04 NA 1E+02 NA 1E+02

Exposure Medium Total NA 3E-04 NA 3E-04 NA 1E+02 NA 1E+02

Medium Total 5E-05 3E-04 7E-06 3E-04 4E+00 1E+02 8E-01 1E+02

Receptor Total 5E-05 3E-04 7E-06 3E-04 4E+00 1E+02 8E-01 1E+02

NA = Not applicable or not available Total Kidney HI Across Media =  3E-01

Total Nasal HI Across Media =  1E+02

Total Hepatic HI Across Media =  2E-01

Total Immune System HI Across Media =  4E+01

Total Cardiovascular HI Across Media =  4E+01

Total Developmental HI Across Media =  4E+01

Total Neurological HI Across Media =  2E-01

Total Hematological HI Across Media =  1E-01



TABLE 10.1.RME

RISK SUMMARY

REASONABLE MAXIMUM EXPOSURE

Former Nike SL-10 Site

Madison County, Illinois

Scenario Timeframe: Future

Receptor Population:  Industrial Worker

Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Tap water 1,1,2-Trichloroethane 1E-05 NA 1E-06 1E-05 Immune System, Hematological 1E-01 NA 1E-02 1E-01

Trichloroethene 3E-05 NA 6E-06 3E-05 Developmental, Cardiovascular, Immune System 3E+00 NA 7E-01 4E+00

Exposure Point Total 4E-05 NA 7E-06 7E-06 4E+00 NA 7E-01 4E+00

Exposure Medium Total 4E-05 NA 7E-06 7E-06 4E+00 NA 7E-01 4E+00

Groundwater Bathroom Air Water Vapors in Bathroom 1,1,2-Trichloroethane NA 1E-04 NA 1E-04 Nasal NA 1E+02 NA 1E+02

Trichloroethene NA 1E-04 NA 1E-04 Developmental, Cardiovascular, Immune System NA 3E+01 NA 3E+01

1,4-Dioxane NA 3E-05 NA 3E-05 Nasal NA 5E-01 NA 5E-01

Exposure Point Total NA 2E-04 NA 2E-04 NA 1E+02 NA 1E+02

Exposure Medium Total NA 2E-04 NA 2E-04 NA 1E+02 NA 1E+02

Medium Total 4E-05 2E-04 7E-06 3E-04 4E+00 1E+02 7E-01 1E+02

Receptor Total 4E-05 2E-04 7E-06 3E-04 4E+00 1E+02 7E-01 1E+02

NA = Not applicable or not available Total Nasal HI Across Media = 1E+02

Total Immune System HI Across Media = 4E+01

Total Cardiovascular HI Across Media = 4E+01

Total Developmental HI Across Media = 4E+01



Table 11
VISL Calculator Output - Estimated Risks for Industrial/Commercial Worker
FORMER NIKE SL-10 SITE
MADISON COUNTY, ILLINOIS

EPA-OLEM VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-06
Target Hazard Quotient for Non-Carcinogens THQ 1
Average Groundwater Temperature (oC) Tgw 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations

Site 
Groundwater 
Concentration

Calculated 
Indoor Air 

Concentration

VI 
Carcinogenic 

Risk
VI Hazard Primary Target Organ(s) Inhalation Unit 

Risk
Reference 

Concentration

Cgw Cia IUR RfC
CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

79-00-5 Trichloroethane, 1,1,2- 6.3E+01 2.11E+00 2.8E-06 2.4E+00 Nasal 1.60E-05 I 2.00E-04 X
79-01-6 Trichloroethylene 2.0E+02 8.05E+01 2.7E-05 9.2E+00 Immune, Cardiovascular, Developmental see note I 2.00E-03 I TCE

Total ELCR 3.0E-05
Maximum HI 9.2E+00 Immune, Cardiovascular, Developmental

Notes:

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 25
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 25
Exposure frequency (days/yr) EF_R_GW 350 EF_C_GW 250 EF_GW 250
Exposure time (hr/day) ET_R_GW 24 ET_C_GW 8 ET_GW 8

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_GW 0.001 AFgw_C_GW 0.001 AFgw_GW 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_GW 0.03 AFss_C_GW 0.03 AFss_GW 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr)  x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 mIURTCE_C_GW 0.00E+00 mIURTCE_GW 0.00E+00

IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 4.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4

6 - 16 years 10
16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I  = IRIS: EPA Integrated Risk Information System (IRIS).  Available online at:   http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs).  Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs).  Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments.  Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST.  EPA Superfund Health Effects Assessment Summary Tables (HEAST) database.  Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed. 
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

IUR 
Source*

RFC 
Source*

Mutagenic 
Indicator

CR HQ

Commercial Selected (based on 
scenario)

Residential Commercial Selected (based on 
scenario)

Commercial Selected (based on 
scenario)

Note: This section applies to trichloroethylene and other mutagenic 
chemicals, but not to vinyl chloride.

Age Cohort Exposure 
Duration Age-dependent adjustment factor

10
3
3
1

25

Residential

Residential

http://www.epa.gov/iris/subst/index.html
http://hhpprtv.ornl.gov/pprtv.shtml
http://www.atsdr.cdc.gov/mrls/index.html
http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
http://epa-heast.ornl.gov/heast.shtml
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