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I. INTRODUCTION 
 
The purpose of a Five-Year Review (FYR) is to evaluate the implementation and performance of a 
remedy to determine if the remedy is and will continue to be protective of human health and the 
environment. The methods, findings, and conclusions of reviews are documented in FYR reports such as 
this one. In addition, FYR reports identify issues found during the review, if any, and document 
recommendations to address them. 

 
The U.S. Environmental Protection Agency is preparing this FYR pursuant to the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Section 121, consistent with the 
National Contingency Plan (NCP)(40 Code of Federal Regulations (CFR) Section 300.430(f)(4)(ii)), and 
considering EPA policy. 

 
This is the first FYR for the International Mineral and Chemical Corporation Superfund site (IMC Site, 
the Site). The triggering action for this policy review is the completion date of the Operable Unit 1 
(OU1) remedial action (RA) for the Site of August 8, 2018. The FYR has been prepared because 
hazardous substances, pollutants or contaminants remain at the Site above levels that allow for unlimited 
use and unrestricted exposure (UU/UE). 

 
The Site consists of one OU: OU1 addresses the groundwater remedial action. This FYR Report 
addresses the entire Site. 

 
The South Carolina Department of Health and Environmental Control (SCDHEC) prepared this FYR at 
the International Mineral and Chemical Corporation Superfund site in Spartanburg, Spartanburg County, 
South Carolina. The SCDHEC personnel prepared this review from September 2022 to March 2023. The 
EPA is the lead agency for developing and implementing the remedy for the cleanup at the Site. The 
review began on September 8, 2022. 

 
Site Background 
A fertilizer manufacturing facility operated at the Site from 1910-1986; the facility has since been 
demolished. The Site is located in the Arkwright community (Figure G2), at 599 North Street, south of 
the City of Spartanburg in Spartanburg County, South Carolina. IMC Global, Inc., or related companies, 
including International Mineral and Chemical Corporation and IMC Fertilizer Group – Rainbow 
Division, owned or operated the facility from about 1910 until closure of the facility in 1986. Currently, 
the Site is owned by Vigindustries Inc., a subsidiary of The Mosaic Company. The facility operated as a 
nitrogen-phosphorus-potassium (NPK) fertilizer producer. Typical fertilizer manufacturing operations 
during the referenced timeframe included the use of phosphate rock to produce superphosphate, as well 
as the use of other types of raw materials, including fish scraps, bone meal, and cotton hulls, as sources 
of plant nutrients. Limited information is available regarding operations at the Site before 1947. As of 
1947, there were three primary operations at the Site. Those site operations included the following: 

 
• A sulfuric acid production process which was constructed in 1947 and operated until 1970. 
• A superphosphate production process which continued operation until 1986. 
• A fertilizer mixing operation that continued, with process modifications, until 1986. 

 
The Site consists of 40.83 acres and is generally bounded on the north by undeveloped property and 
portions of Fairforest Creek, on the east by Fairforest Creek, to the south by the Arkwright Dump state 
Superfund site, and a few residential properties, and on the west by Seaboard Coast rail line. Other 
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industrial properties in the vicinity of the Site include a Mt. Vernon Mills facility to the immediate 
northwest, an active Solvay Chemical Corporation facility to the immediate southwest, and the inactive 
Arkwright Mills property to the north-northwest. The land uses in the vicinity of the Site include 
industrial, residential, and undeveloped properties. Currently, all residences and businesses are 
connected to City water and groundwater is not currently being used for a potable supply. 

 
Although there is community interest in redevelopment, no projected land use changes were identified 
during this FYR. There are no immediate plans for the redevelopment of the Site. 

 
FIVE-YEAR REVIEW SUMMARY FORM 

 
 

SITE IDENTIFICATION 

Site Name: International Mineral and Chemical Corporation 

EPA ID: SCD003350493 

Region: 4 State: SC City/County: Spartanburg/Spartanburg 

SITE STATUS 

NPL Status: Final 

Multiple OUs? 
No 

Has the site achieved construction completion? 
Yes 

REVIEW STATUS 

Lead agency: EPA 

Author name: Donovan Godbee (EPA) and Timothy Kadar (SCDHEC) 

Author affiliation: EPA and SCDHEC 

Review period: 9/8/2022 – 8/8/2023 

Date of site inspection:11/9/2022 

Type of review: Policy 

Review number: 1 

Triggering action date: 8/08/2018 

Due date (five years after triggering action date): 8/8/2023 
 

II. RESPONSE ACTION SUMMARY 
 
Basis for Taking Action 
The response action selected in the 2014 Record of Decision (ROD) was necessary to protect the public 
health or the welfare of the environment from actual releases of hazardous substances into the 
environment. A response action is generally warranted if one or more of the following conditions is met: 
1) the cumulative excess carcinogenic risk to an individual exceeds 1E-4 (using reasonable maximum 
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exposure (RME) assumptions for either the current or reasonably anticipated future land use or current 
or potential beneficial use of ground/surface water); 2) the noncarcinogenic hazard index is greater than 
one (using RME assumptions for either the current or reasonably anticipated future land use or current 
or potential use of ground/surface water). The response action was warranted because: 

 
• Groundwater contains contaminants above the Maximum Contaminant Level (MCLs) that 

contribute to an unacceptable risk. The groundwater exposure scenario had the highest excess 
cancer risks and non-carcinogenic risks of the exposure scenarios evaluated. Both current and 
future populations that may be exposed to groundwater contaminants cannot use potable supply 
wells and should be connected to the local City of Spartanburg water supply. Currently, all 
residences and businesses are connected to City water and groundwater is not currently being 
used for a potable supply. 

Table 1 summarizes the contaminants of concern (COCs) identified in the Site’s 2014 ROD. 
 
Table 1: COCs by Media 

 
COC Media 

Beryllium, Cadmium, Thallium, Lead, Fluoride, Nitrate, Benzene, 
2,4-Dinitrotoluene (2,4-DNT) Groundwater 

 
Response Actions 
The potentially responsible party (PRP) performed a Preliminary Site Assessment (PSA) for the 
Industrial Wastewater Division of SCDHEC in September 1991. Fluoride and lead were detected in 
unfiltered groundwater at concentrations exceeding their respective MCLs. Fluoride was also elevated in 
the unfiltered surface water sample. Three hydrogeologic assessments were conducted in December 1993, 
August 1994, and February 1995. Analyses of groundwater samples collected indicated the presence of 
metals exceeding primary and secondary MCLs. The EPA conducted a Site Inspection (SI) in 
September 1998. The SI reported that several inorganic constituents were present in groundwater 
samples above their MCLs and surface soils above background concentrations. The EPA conducted an 
Expanded Site Inspection (ESI) in 2000. 

 
Semiannual groundwater and surface water sampling was conducted by Vigindustries under a permit 
with the Wastewater Division of SCDHEC. Groundwater and surface water samples were analyzed in 
the semiannual events for site-specific inorganic parameters. The semiannual groundwater monitoring 
program continued until December 2003 when it was suspended due to the Remedial 
Investigation/Feasibility Study (RI/FS) activities. 

 
The Site was classified as a Superfund Alternative Site under Administrative Order on Consent (AOC) 
No. 01-3753-C issued by the EPA on July 10, 2001. Pursuant to that AOC, Vigindustries conducted a 
Remedial Investigation/Feasibility Study (RI/FS) and interim removal action. Vigindustries entered into 
a subsequent AOC to perform the removal actions for soil and fertilizer process residuals recommended 
in the RI/FS as a Non-Time Critical Removal Action (NTCRA). The NTCRA was completed in 2011 
and a Focused Feasibility Study (FFS) was completed in 2014. In August 2014, the EPA issued a ROD 
identifying infiltration galleries as the selected remedy for the Site. 

 
Remedial action objectives (RAOs) for the Site were developed in the Focused Feasibility Study (FFS) 
to identify and evaluate applicable remedial action (RA) alternatives in accordance with the 
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requirements of the NCP (40 CFR 300.430[e][2][i]). The NCP defines RAOs as a listing of the 
constituents and media of concern, potential exposure pathways, and remediation goals. Specific RAOs 
were developed based on the results of the RI and human health risk assessment along with a review of 
the applicable or relevant and appropriate requirements (ARARs). The RAOs established for the Site are 
presented in Table 2. 

 
Table 2 - Remedial Action Objectives (2014 ROD) 

 
Environmental 

Media Remedial Action Objectives 

 
 
 
 

Groundwater 

For Human Health 
 Prevent future human exposure (dermal contact, ingestion, and 

inhalation) to groundwater with contaminants above levels that are 
protective of beneficial groundwater use. 

 To restore groundwater to beneficial use, if practicable, in a reasonable 
time frame. 

For Environmental Protection 
 To minimize migration of COCs from Site groundwater to surface 

water. 

 
The selected remedy for the Site is infiltration galleries, groundwater monitoring and Institutional 
Controls (ICs) to achieve cleanup levels at the IMC Site. The components of the selected remedy as 
stated in the August 2014 ROD are: 

 
 Installation of infiltration galleries in and downgradient of the former sulfuric acid area to 

address the low pH soil and groundwater. 
 Periodic application of a neutralizing solution. 
 Periodic sampling and analysis of monitoring wells. 
 Institutional controls for site-wide groundwater use restrictions. 

The goal of the remedial action is to restore groundwater to its beneficial use within a reasonable time 
frame. Until this goal is achieved, ICs have been implemented to prevent human exposure to 
contaminated groundwater. Public water is available in the area and is supplied from municipal wells. 

 
Table 3: ROD Established Cleanup Levels 

 

Groundwater 

COC Cleanup Level 
(μg/L)a Basis 

Beryllium 4 Primary MCLb 
Cadmium 5 Primary MCL 
Thallium 2 Primary MCL 
Lead 15 Federal Action Levelc 
Fluoride 4,000 Primary MCL 
Nitrate 10,000 Primary MCL 
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Benzene 5 Primary MCL 
2,4-DNT 10 Practical Quantitation Limitd 
Notes: 
a) μg/L – micrograms per liter 
b) National Primary Drinking Water Regulations Maximum Contaminant Level - The highest level of a contaminant that 

is allowed in drinking water. 
c) In 1991, EPA published a regulation to control lead and copper in drinking water. This regulation is known as the 

Lead and Copper Rule (also referred to as the LCR). The LCR includes “90th percentile” action level of 15 μg/L for 
lead (based on the 90th percentile sample level). Unlike the MCLG, which is based on what is safe for human health, 
the action level for lead is based on feasibility. Feasibility entails what is achievable using the best technology and 
treatment techniques while taking costs into account. Under the 1991 LCR, if samples contain lead concentrations less 
than 15 ppb, no action is required, despite EPA’s assessment that any level of lead in drinking water is harmful to 
human health. 

d) Practical Quantitation Limit means the lowest concentration of an analyte that can be measured within specified limits 
of precision and accuracy during routine laboratory operating conditions. 

 
 
Status of Implementation 
The Remedial Design Work Plan (RDWP) was submitted on June 24, 2016, revised on July 19, 2016, 
and approved by EPA on July 27, 2016. The preliminary design was submitted to the EPA on  
September 23, 2016. Based on review comments, a pilot infiltration well and infiltration trench were 
constructed and operated in Infiltration Area 1 from January 10, 2017, to March 21, 2017. The Pre-final 
RD Report was submitted on April 21, 2017. The Final Remedial Design (RD) Report was submitted on 
July 21, 2017, and approved by the EPA on July 24, 2017. 

 
The remedy addresses low pH source area soils, which are characterized by low vertical hydraulic 
conductivity, and low pH groundwater extending downgradient from the source area towards Fairforest 
Creek. Low pH condition enables several naturally occurring mineral constituents in native soil and 
bedrock to become soluble in the aquifer at concentrations above MCLs. The original concept for the 
infiltration areas presented in the ROD was a series of four trenches at three separate locations, totaling 
12 trenches with 2-foot diameter pipe for buffer distribution. As a result of pilot testing performed in 
January 2017, the design was modified to include a 100-foot by 150-foot infiltration bed as Infiltration 
Area 1, infiltration wells as Infiltration Area 2, and an infiltration trench as Infiltration Area 3. Although 
the method of delivery was modified, the function of the infiltration remedy presented in the ROD 
remained the same. The remedial system includes three separate infiltration systems by which a buffer 
was applied to the low pH soil and groundwater. Low pH soil is associated with the former sulfuric acid 
plant area and is addressed by Infiltration Area 1. All three infiltration areas address low pH groundwater. 

 
Because of low vertical permeability in Infiltration Area 1, an infiltration bed was designed to distribute 
the buffer laterally in the source soils using perforated polyvinylchloride (PVC) distribution pipes 
installed at a depth of approximately 6 feet bls. Infiltration Area 2, located immediately downgradient of 
Infiltration Area 1, consists of a row of 12 infiltration wells with screens that extend approximately  
5 feet into the water table aquifer. A 36-inch diameter high density polyethylene (HDPE) solid wall pipe 
acts as a holding tank for the buffer solution and is connected to each infiltration well. Infiltration Area 3 
was designed as a typical infiltration trench, approximately 200 feet long with two 24-inch diameter 
HDPE perforated pipes placed end-to-end immediately above the water table. 
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The selected buffer solution is 10 percent sodium carbonate, which was subjected to bench scale testing 
with samples of soil and groundwater from the Site. The bench tests showed that the buffer solution was 
effective in neutralizing acidity in both vadose soil and groundwater. Approximately 42,200 gallons of 
buffer solution was gravity-fed to the entire system during each quarterly infiltration event. Neutralizing 
the pH of the groundwater will allow metals currently dissolved in groundwater to drop out of solution 
within the groundwater and mitigate further dissolution of metals from the aquifer matrix. Neutralization 
of pH is expected to also have a positive effect on fluoride and nitrate concentrations in groundwater. 
Fluoride is anticipated to form a complex with existing aluminum and become less soluble in the aquifer 
as the pH increases to near neutral conditions. Nitrate is subject to denitrification under favorable 
geochemical conditions, one of which is a pH near neutral. Fluoride and nitrate are anticipated to 
attenuate in the affected groundwater area as the effects of the previous removal actions and neutral 
groundwater pH values become apparent over time. 

 
Institutional Controls 
The 2014 ROD called for the implementation of ICs to: 

 
 Limit the use of the IMC Site to commercial, industrial, and/or recreational purposes, and 
 restrict the future withdrawal of groundwater from the IMC Site. 

At the time of drafting this FYR, the ICs were implemented and are maintained in the form of a 
Declaration of Covenants and Restrictions (DCR) recorded with the Spartanburg County Office of the 
Register of Deeds at Book 118-W, Pages 300-311. Figure 1 includes the parcel subject to the DCR. Table 3 
summarizes the institutional controls implemented at the site. Appendix F includes the DCR. 
 

 

Table 4: Implemented Institutional Controls 
 

Media, 
Engineered 

Controls and 
Areas that Do 
not Support 

UU/UE Based 
on Current 
Conditions 

 
 
 

ICs Needed 

 
 

ICs Called for in 
the Decision 
Documents 

 
 
 

Impacted 
Parcel(s)a 

 
 
 

IC Objective 

 
 
 

Instrument in 
Place 

 
Groundwater 

 
Yes 

 
Yes 

 
7-20-00-004.00 

Restrict the future 
withdrawal of 

groundwater from 
the Site 

Declaration of 
Covenants and 
Restrictions 

 
 

Soil 

 
 

Yes 

 
 

Yes 

 
 

7-20-00-004.00 

Limit the use of the 
Site to commercial, 
industrial, and/or 

recreational 
purposes 

 
Declaration of 
Covenants and 
Restrictions 
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Figure 1: IMC Superfund Site Institutional Control Map 
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III. PROGRESS SINCE THE LAST REVIEW 
 

This report is the first FYR for the Site. Therefore, there are no protective statements or 
recommendations from a prior FYR. 

 
IV. FIVE-YEAR REVIEW PROCESS 
Community Notification, Involvement & Site Interviews 
EPA issued an online news release on October 19, 2022, to announce that the FYR was underway. A 
copy of the news release is included in Appendix D. The results of the review and the completed FYR 
Report will be made available on EPA’s site profile page: 
https://cumulis.epa.gov/supercpad/cursites/csitinfo.cfm?id=0403259 

 

The FYR process included interviews with regulatory agencies involved in Site activities or aware of the 
Site. The purpose was to document the perceived status of the Site and any perceived problems or 
successes with the phases of the remedy implemented to date. All the interviews were conducted in 
person, via telephone, or completed by email after the Site inspection. The interviews are summarized 
below. Appendix E provides the complete interviews. 

 
Chris Slocum is the SCDHEC Project Manager (PM) for the Site. Mr. Slocum is aware that the 
implementation of the remedy began five years ago, and this is the first Five-Year Review of the Site. 
Because of the relatively short time frame, the long-term effectiveness of the remedy remains to be seen. 
Mr. Slocum states that the buffer infiltration events appear to have had a positive influence on site-wide 
pH, while the influence on COC concentrations has varied across the Site. There appears to be some 
seasonal fluctuation in COC concentrations, and a long-term trend cannot yet be determined. The Site is 
maintained in good condition and appears to be secured from trespassers. Institutional controls are in 
place and are sufficient to protect human health and the environment. 

 
Data Review 
The purpose of this data review is to assess the effectiveness of the constructed remedy components. 
The June 2016 Site-Wide Monitoring Plan (SWMP) for the IMC Site specifies that after completion of 
eight quarterly infiltration events, Site-wide performance monitoring will be initiated. Performance 
monitoring consists of semiannual sampling of groundwater from 23 Site-wide monitoring wells and 
annual sampling of surface water at two stations on Fairforest Creek, upstream and downstream of the 
property. Monitoring wells and surface water stations included in the performance monitoring program 
are presented in Appendix I, Table I1, Appendix J, Table J1, Appendix K, Table K1, and the locations 
are shown in Appendix G, Figures G2 and G3. 

 
The eighth and final quarterly infiltration event was completed in January 2020. The first semiannual 
performance monitoring event was completed three months later in April 2020 followed by the second 
event in October 2020. Semiannual monitoring was continued in April and October of 2021 and again 
in April and October of 2022 with annual surface water samples collected in October 2021 and 
October 2022. 

 
Soil samples have not been collected as part of site operations and maintenance; however, on  
March 16, 2023, TRC Environmental Corporation submitted a Workplan to assist Viginindustries Inc. 
with acquiring additional data to evaluate the effectiveness of the remedy. The study plans to gather soil 
data from under the former fertilizer manufacturing building foundation as well as underneath Infiltration 
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Area 1. A groundwater assessment will also be conducted to further evaluate groundwater quality 
upgradient of Infiltration Area 1 and downgradient of Areas 1 and 2 towards MW-12/12A. This 
workplan was approved by the EPA on April 9, 2023. 

 
Groundwater 
Quarterly buffer infiltration events took place over a 2-year period from January 2018 to January 2020. 
Monitoring events were conducted 10 weeks after each infiltration events and included pH and specific 
conductivity. Increases in specific conductivity corresponded to the dispersal and distribution of the 
buffer solution within the groundwater. Increases in pH corresponded to the neutralization of acid within 
the groundwater and aquifer materials. Concentrations of COCs in groundwater monitoring wells within 
the treatment area began to demonstrate a response to the buffer infiltration events. 

 
Increases in pH extending throughout the treatment area occur more slowly than specific conductivity 
increases because the buffering capacity of the infiltration solution becomes spent upon interaction with 
the aquifer. The downgradient flow of not-yet-treated groundwater continues between the infiltration 
events. The variable changes in both pH and specific conductivity over time in treated versus not-yet- 
treated groundwater is observable at monitoring locations MW-18 and MW-19. Appendix L, Figures L1 
and L2 provide an example of the differences in time and effect of the buffer infiltrations over distance 
by comparing pH and conductivity between a monitoring well MW-18 located a relatively short distance 
downgradient of infiltration locations and at monitoring well MW-19 located further distance 
downgradient of the infiltration locations. A more attenuated effect can be seen at the further 
downgradient monitoring well MW-19. 

 
Site-wide monitoring for COCs was conducted prior to infiltration events as a baseline (July 2016). A 
limited, interim monitoring event was performed in March 2019 following the first four infiltration 
events, and site-wide monitoring events were conducted in April and October of 2020 2021, and 2022. 
The 2022 groundwater monitoring events were conducted in April and October, which are 27 and  
33 months following the final infiltration event in January 2020. Groundwater analytical results for 
constituents exceeding Cleanup Levels are available in Appendix G, Figure G2. Graphs illustrating pH, 
beryllium, cadmium (where detected), and fluoride versus time in monitoring wells within the affected 
groundwater area are presented in Appendix L. 

 
From July 2016 to October 2022, no COCs were detected at concentrations exceeding cleanup levels in 
wells MW-02R, MW-03R, MW-06, and MW-10 located near the former process residual areas in the 
southern portion of the Site. Fluoride was the only constituent detected at concentrations exceeding 
cleanup levels at wells MW-09, MW-09A, and MW-16. Fluoride was not detected in well MW-09 
above its cleanup level in the October 2022 monitoring event. Fluoride, 2,4-DNT, and beryllium are the 
only constituents exceeding cleanup levels in well MW-17. Remaining COCs have not been detected at 
concentrations exceeding cleanup levels in this area. 

 
In the northeast portion of the Site (area addressed by the buffer infiltration areas), each COC was 
detected at a concentration exceeding its respective cleanup level in at least one monitoring well from 
July 2016 to October 2022. As illustrated in the graphs in Appendix L, concentrations of monitored 
constituents have decreased in many locations during the infiltration events. However, in most locations 
some level of concentration rebound is apparent. This is likely the result of untreated groundwater 
migrating into the monitoring well from upgradient. It has been observed that COCs in some monitoring 
wells, most notably those in the floodplain of Fairforest Creek, vary inversely with water table elevation. 
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These fluctuations are likely the result of dilution from infiltration of precipitation during the wetter 
spring season followed by relatively dryer periods during the summer and fall. 

 
Isoconcentration maps for pH, beryllium, cadmium, and fluoride for July 2016 (baseline), April 2022, 
and October 2022 are presented in Appendix G, Figures G4, G5, G6, and G7 respectively. For pH 
(Appendix G, Figure G4), concentrations at monitoring well MW-18, immediately downgradient of 
Infiltration Area 2, were up during 2022 (5.4 standard pH units [s.u.] and 5.9 s.u.) compared to 2021. In 
the northeast portion of the Site, the pH at wells MW-12, MW-19, and MW-21 remains less than 4.0 s.u. 
However, in 2022, the pH at monitoring wells MW-7 and MW-20, located downgradient of Infiltration 
Area 3, continues to be greater than 4.0 s.u., indicating continued influence from Infiltration Area 3. 

 
Beryllium: Beryllium concentrations in well MW-18, downgradient of Infiltration Area 2, are similar in 
2022 to baseline concentrations measured in July 2016. However, many of the beryllium concentrations 
further to the northeast (MW-07, MW-08, MW-12, and MW-19) appear to be approaching baseline 
conditions. Beryllium concentrations in the vicinity of monitoring well MW-20 remained below the 
action level of 0.004 mg/L from July 2016 to April 2022, but were slightly higher than the action level 
in October 2022 indicating a limited area of continuing influence from the northern portion of 
Infiltration Area 3. 

 
Wells nearest the buffer infiltration points clearly saw an increase in pH and decrease in beryllium 
concentrations during the application period. Following the completion of the buffer applications, pH 
began to drift downward and beryllium concentrations began to increase. Concurrent water level 
measurements show seasonality, which is also reflected to some extent in the beryllium concentrations. 

 
Comparing the baseline distribution of beryllium to the most recent monitoring data, the maximum 
baseline concentration of 0.081 mg/L (MW-07) in the water table monitoring wells is currently a  
0.078 mg/L (MW-07, October 2022). The average beryllium concentration in the treatment area water 
table monitoring wells (MW-07, MW-08, MW-11, MW-12, MW-18, MW-19, MW-20, and MW-21) 
decreased from 0.036 to 0.030 mg/L from the baseline event to current conditions. 

 
Cadmium: Cadmium exceeded its cleanup level of 0.005 mg/L at each of the eight remedy-area water 
table monitoring locations during the baseline groundwater monitoring event, except at MW-19, in 
which cadmium was not detected during the baseline event. At the time this FYR report was prepared, 
cadmium concentrations were less than baseline conditions and are generally hovering slightly above or 
slightly below the cleanup level of 0.005 mg/L except in MW-12 (0.015 mg/L). 

 
The maximum concentration of cadmium during the baseline groundwater monitoring event was  
0.021 mg/L at MW-07, and the average concentration in the remedy area was 0.012 mg/L. During the 
October 2022 sampling event, cadmium concentrations at two of the remedy-area water table monitoring 
locations (MW-07 and MW-12) exceeded the cleanup level. The maximum concentration of 0.015 mg/L 
was observed at MW-12, and the average cadmium concentration in remedy area groundwater was 
reduced to 0.0066 mg/L. 

 
Lead: Lead exceeded its cleanup level of 0.015 mg/L at remedy area water table monitoring location 
MW-11 (0.054 mg/L) during the 2016 baseline groundwater monitoring event. During the April 2022 
sampling event, lead concentrations exceeded the cleanup level at MW-11 (0.019 mg/L) and MW-18 
(0.022 mg/L), two remedy-area water table monitoring locations. During the October 2022 sampling 
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event, lead concentrations exceeded the cleanup level at a single remedy-area water table monitoring 
location, MW-11 (0.029 mg/L). 

 
Thallium: Thallium exceeded its cleanup level of 0.002 mg/L at four (MW-12, MW-18, MW-19, and 
MW-20) of the remedy-area water table monitoring locations during the baseline groundwater 
monitoring event. The maximum detected concentration was 0.0072 mg/L at MW-20, and the average 
concentration in the remedy area was 0.0046 mg/L. Thallium concentrations have exceeded the cleanup 
level at MW-12 during each sampling event from July 2016 to October 2022. Thallium concentrations 
have exceeded the cleanup level at MW-18 during the sampling events of 2020, 2021, and April 2022. 
Thallium concentrations have not exceeded the cleanup level at MW-19 since October 2020.Thallium 
concentrations have exceeded the cleanup level at MW-20 during baseline sampling event,  
October 2021, and October 2022. The average thallium concentration in remedy area groundwater was 
at 0.0038 mg/L for the October 2022 sampling event. 

 
Fluoride: Fluoride concentration exceeded its cleanup level of 4 mg/L at all eight (MW-07, MW-08, 
MW-11, MW-12, MW-18, MW-19, MW-20, and MW-21) remedy-area water table monitoring locations 
during the baseline groundwater monitoring event. The maximum detected concentration was 210 mg/L 
at MW-18, and the average concentration in the remedy area was 129 mg/L. Fluoride concentrations 
remained above the cleanup level for each sampling event from July 2016 to October 2022. During the 
October 2022 groundwater sampling event, the maximum fluoride concentration decreased to 96 mg/L 
at MW-18, and the average fluoride concentration in remedy area groundwater decreased to 76 mg/L. 
Fluoride concentrations continue to fluctuate seasonally. 

 
Nitrate: Nitrate exceeded its cleanup level of 10 mg/L at all eight (MW-07, MW-08, MW-11, MW-12, 
MW-18, MW-19, MW-20, and MW-21) remedy-area water table monitoring locations during the 
baseline groundwater monitoring event. The maximum detected concentration was 110 mg/L at MW-07, 
and the average nitrate concentration in remedy area groundwater was 47 mg/L. During the  
October 2022 groundwater sampling event, nitrate concentrations remained above the cleanup level at 
five of the remedy-area water table monitoring locations. The maximum detected nitrate concentration was 
81 mg/L at MW-07, and the average concentration in remedy area groundwater decreased to 31 mg/L. 

 
The summaries of benzene and 2,4-dinitrotoluene include the wells in the groundwater remedy area plus 
the MW-5-series wells and MW-17. 

 
Benzene: Benzene has been detected consistently in two monitoring wells at the Site (MW-05 and  
MW- 05S). Benzene was also detected at concentrations less than the ROD cleanup goal of 0.005 mg/L 
in MW-07 during the October 2020, October 2021, and October 2022 sampling events. At water table 
well MW-05S, the concentration of benzene has decreased from 0.14 mg/L to 0.047 mg/L, a drop to 
approximately one-third of the baseline concentration. At MW-05, the concentration of benzene has 
decreased from 0.012 mg/L to 0.004 mg/L, a drop of over half. These monitoring wells are outside the 
area of influence of the remediation system, and reductions in benzene concentrations are attributable to 
source removal and natural attenuation processes. The benzene concentrations at MW-05 have been at 
or below the ROD cleanup goal since October 2021. 

 
2,4-Dinitrotoluene: From the baseline event through the most recent sampling event, 2,4-dinitrotoluene 
(2,4-DNT) has been detected in 11 Site wells, five of them intermittently. During the baseline event, the 
maximum 2,4-DNT concentration was 0.720 mg/L at MW-17 (located within an area where process 
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residuals were excavated during the non-time-critical removal action). The October 2022 concentration 
of 2,4-DNT at MW-17 was 0.120 mg/L, a drop to about a quarter of the baseline concentration. 

 
The MW-05 well nest (located outside the groundwater remedy area), except water table well MW-05S, 
has experienced continuous 2,4-DNT detections. The concentration range of this area during the 
baseline sampling event ranged from 0.025 to 0.095 mg/L. The concentrations detected during 
subsequent sampling events have not shown a significant change during this timeframe. 

 
Detected concentrations of 2,4-DNT within the groundwater remedy area during the baseline sampling 
event ranged from 0.0081 to 0.034 mg/L, and 2,4-DNT was not detected in four of the remedy-area 
wells in the October 2022 sampling event. The MW-05 area wells did not experience changes in 2,4- 
DNT during the treatment timeframe. Treatment area monitoring well MW-07 initially experienced a 
reduction in 2,4-DNT concentrations from July 2016 to April 2022 from 0.0210 mg/L to 0.0086 mg/L 
before rebounding back 0.0210 mg/L for the October 2022 sampling event. Treatment area monitoring 
well MW-18 experienced a reduction in 2,4-DNT concentrations to about half or less of the baseline 
concentration from 0.034 mg/L to 0.019 mg/L. 

 
Buffer Application Estimate 
Bench-scale neutralization tests had been conducted during the Remedial Design for soil and 
groundwater in the treatment area. These values have been used to calculate the buffer demand in the 
various parts of the treatment area in terms of milliequivalents. Likewise, the quantity of buffer 
infiltrated at each of the three infiltration areas was calculated in terms of milliequivalents. These 
calculations are presented in Appendix M. The table below presents the results of these calculations. 

 
Table 5: Buffer Application Estimate 

 

INFILTRATION 
AREA 

BUFFERING CAPACITY 
NEEDED 

BUFFERING CAPACITY 
APPLIED 

 
DIFFERENCE 

Area 1 1.8 to 2.4 x 105 equivalents 14 x 105 equivalents 11.6 to 12.2 x 105 equivalents 

Area 2A[1] 8.6 x 105 equivalents 5.7 x 105 equivalents (2.95 x 105 equivalents) 

Area 2B[1] 6.6 x 105 equivalents 0 (6.6 x 105 equivalents) 

Area 3 7.9 x 105 equivalents 6.0 x 105 equivalents (1.9 x 105 equivalents) 

TOTAL 24.9 to 25.7 x 105 
equivalents 

25.7 x 105 equivalents 0.2 to 0.8 x 105 equivalents 

[1] Area 2A extends from Area 2 to MW-12; Area 2B extends from MW-12 to Area 3 
[2] Based on range of water table elevations at Area 1 Differences in (parentheses) are negative values. 

 
Based on the overall Site balance of buffer needed compared to buffer applied, it is expected that a 
sufficient amount of buffer has been applied at the groundwater treatment area, but the buffer has not 
been distributed throughout the treatment area. 

 
Data at two specific monitoring wells, MW-12, and MW-18, suggest that the excess buffer introduced at 
Area 1 has not sufficiently been distributed to groundwater downgradient from that area. 

 
Although ROD cleanup levels have not been met, a comparison of baseline groundwater quality and 
groundwater monitoring results indicates some limited progress has been made. 
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Surface Water 
Surface water analytical results are summarized in Appendix K, Table K1. Benzene, 2,4-DNT, 
beryllium, cadmium, lead, and thallium were not detected in either upstream sample SW-02 or 
downstream sample SW-12. Nitrate was detected at both the upstream and downstream locations at 
similar concentrations in each sampling event from July 2016 to October 2022. Low concentrations of 
fluoride were detected at SW-02 for the first time in October 2022. Low concentrations of fluoride have 
been detected in downstream sample SW-12 from July 2016 to October 2022. Fluoride concentrations in 
downstream sample SW-12 were slightly higher than the concentration detected in the upstream samples 
collected at SW-02 in October 2022. 
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Site Inspection 
The Site Inspection took place on 11/9/2022. In attendance were Dan Madison with TRC Companies 
Incorporated, Jeff Crowley and Donovan Godbee with the EPA, Chris Slocum, Sara MacDonald,  
Robert Kenis, Benjamin Bair, and Timothy Kadar with SCDHEC. The purpose of the Site Inspection 
was to assess the protectiveness of the remedy. For a full list of Site Inspection activities, see the Site 
Inspection Checklist in Appendix F. 

 
Participants accessed the Site through a locked gate on North Street. The sign at the entrance of the Site 
was legible and contained contact information for Dan Madison at TRC. 

 
Dan Madison provided a safety briefing and Site history with an update on the progress of groundwater 
remediation. The chain link fence and gate were found to be in good condition. Monitoring wells were 
properly secured and in good condition. Participants performed a drive-by survey of the neighborhood 
near the Site. Conditions remain similar to those that existed in 2016. 

 
EPA transferred the local information repository to an online format, which allowed the EPA to make 
information available to the public more efficiently and conveniently.1 SCDHEC staff visited the 
Spartanburg County Library located at 151 South Church Street, Spartanburg, SC 29306. The library no 
longer maintains a repository for site files; however, the library can provide access via the publicly 
available computers. The online information repository is at https://www.epa.gov/superfund/IMC.   

 
V. TECHNICAL ASSESSMENT 

 
QUESTION A: Is the remedy functioning as intended by the decision documents? 

 
Question A Summary: 
A review of the remedial design, monitoring reports, decision documents, ARARs, risk assumptions, 
and the results of the Site Inspection does not provide enough data points to determine if the 
groundwater remedy is functioning as intended by the 2014 ROD. Analytical data shows the buffering 
injections are effective at increasing pH near the injection areas but are currently inconclusive regarding 
whether the buffering injections will effectively reduce contaminant mass in groundwater below cleanup 
levels in a reasonable timeframe. Long term trends cannot yet be established at this time until additional 
monitoring data is gathered. Institutional Controls are in place and limit the use of the IMC Site to 
commercial, industrial, and/or recreational purposes, and restrict the future withdrawal of groundwater 
from the IMC Site. 

 
Although ROD cleanup levels are not met, a comparison of baseline groundwater quality and 
groundwater monitoring results indicates limited progress has been made. 

 
QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time 
of the remedy selection still valid? 

 
 

 
1 On March 18, 2013, the EPA promulgated a final rule to amend 40 C.F.R § 300.805(c) of the NCP “Location of the Administrative Record 
File” to acknowledge advancements in technologies used to manage and convey information to the public. This enabled the EPA to make 
Administrative Records available to the public via the internet.  
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Question B Summary: 
The exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of remedy selection 
are still valid. The RAOs were developed based on the results of the Human Health and Ecological Risk 
Assessment and based on ARARs. RAOs were not developed for soils, sediments, or surface water, as 
these three media do not pose elevated risk to human health, or the environment based on the results of 
the Risk Assessment. RAOs were developed for groundwater, which posed elevated risk through 
hypothetical future ingestion by residents residing on the IMC Property. 

 
The IMC groundwater plume is defined as COC impacted groundwater in the underlying aquifer of the 
IMC Property. The RAOs for groundwater established in the 2014 ROD groundwater include: 

 
• Prevent future human exposure (dermal contact, ingestion, and inhalation) to groundwater with 

contaminants above levels that are protective of beneficial groundwater use. 
• To restore groundwater to beneficial use in a reasonable time frame. 
• To minimize migration of COCs from site groundwater to surface water. 

 
The exposure assumptions and RAO remain valid. The Site is currently vacant and secured by fencing 
with a locked gate. Institutional Controls are in place in the form of a Declaration of Covenants and 
Restrictions. The ICs prevent the use of the Site for recreational, residential, agricultural, child day care 
facilities, schools, or elderly care facilities. Further, groundwater is prohibited from all uses that could 
result in human exposure (without prior written approval from the EPA and SCDHEC). All residences 
and businesses in the area have access to City water and groundwater is not used as a drinking water 
resource near the Site. 

 
Cleanup Levels for benzene, beryllium, cadmium, fluoride, nitrate, and thallium are the MCLs. The 
cleanup level for lead is the Federal Action Level. In 1991, the EPA published a regulation to control 
lead and copper in drinking water. This regulation is known as the Lead and Copper Rule (also referred 
to as the LCR). The LCR includes a “90th percentile” action level of 15 μg/L for lead (based on the 90th 
percentile sample level). Unlike the maximum contaminant level goal (MCLG), which is based on what 
is safe for human health, the action level for lead is based on feasibility. Feasibility entails what is 
achievable using the best technology and treatment techniques while taking costs into account. Under 
the 1991 LCR, if samples contain lead concentrations less than 15 ppb, no action is required, despite 
EPA’s assessment that any level of lead in drinking water is harmful to human health. A comparison of 
the cleanup levels to the current MCLs as part of the ARARs review indicates that the cleanup levels 
remain valid. The cleanup level for 2,4-DNT is the laboratory practical quantitation limit, which is the 
lowest concentration of an analyte that can be measured within specified limits of precision and 
accuracy during routine laboratory operating conditions. 

 
This FYR conducted a toxicity assessment for lead and 2,4-DNT using the most current toxicity values 
(Appendix H, Table H4). Based on the screening-level risk evaluation, the 2014 ROD cleanup goals 
remain valid. 

 
QUESTION C: Has any other information come to light that could call into question the protectiveness 
of the remedy? 

 
No other information has come to light that could call into question the protectiveness of the remedy. 
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VI. ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

OU(s) without Issues/Recommendations Identified in the FYR: 

OU-1 

 
OTHER FINDINGS 

 

Two additional recommendations were identified during the FYR. These recommendations do not affect 
current or future protectiveness: 

 
 Unidentified areas of impacted soil could be negatively affecting groundwater quality. 

Additional soil sampling in suspected areas, such as under the former manufacturing buildings, 
could delineate areas of previously unidentified impacted soils. 

 Current data is inconclusive as to the effectiveness of the groundwater remedy. Additional 
groundwater sampling over time, and additional monitoring wells are needed to evaluate 
effectiveness of the groundwater remedy, including effectiveness of treating 2,4-DNT. 

 

TRC Environmental Corporation submitted a Workplan to assist Viginindustries Inc. with acquiring 
additional data to evaluate the effectiveness of the remedy on March 16, 2023. The study plans to gather 
soil data from under the former fertilizer manufacturing building foundation as well as underneath 
Infiltration Area 1. A groundwater assessment will also be conducted to further evaluate groundwater 
quality upgradient of Infiltration Area 1 and downgradient of Areas 1 and 2 towards MW-12/12A. This 
workplan was approved by the EPA on April 9, 2023. 

 
 

VII. PROTECTIVENESS STATEMENT 
 

Sitewide Protectiveness Statement 

Protectiveness Determination: 
Protective 

Protectiveness Statement: The remedy at the International Mineral and Chemical Corporation 
Superfund site is protective of human health and the environment because a) contaminated 
soils were excavated and properly disposed off-site; b) buffering injections have raised 
groundwater pH near injection areas reducing some COCs in groundwater; c) institutional 
controls have been implemented to restrict land use and groundwater use. 

 
VIII. NEXT REVIEW 

 
The next FYR for the Site is required five years from the completion date of this review. 
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APPENDIX B – CURRENT SITE STATUS

Environmental Indicators

- Current human exposures at the Site are under control.
- Current groundwater migration is under control.

Are Necessary Institutional Controls in Place?

All Some None

Has EPA Designated the Site as Sitewide Ready for Anticipated Use?

Yes  No

Has the Site Been Put into Reuse?

Yes  No
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APPENDIX C – SITE CHRONOLOGY 
 
 

Table C1: Site Chronology 
 

Event Date 
IMC starts operations 1910 
IMC ceases operations 1986 
Site Inspection 1999 
Expanded Site Inspection 2000 
Remedial Investigation/Feasibility Study (RI/FS) Site Reconnaissance 2001 
Focused Removal Action Activities July to December 2002 
Final Focused RI/FS Workplan May to April 2004 
Initial Feasibility Study February 2008 
Non-Time Critical Removal Action Workplan and Design Report October 2009, Revised May 2010 
Non-Time Critical Removal Action Activities June 2010 to April 2011 
Focused Feasibility Study July 2013, Revised March 2014, and May 2014 
Record of Decision August 2014 
Remedial Design/Remedial Action Consent Decree April 2016 
Remedial Design Work Plan June 2016 
Remedial Design Report July 2017 
Remedial Action (RA) Report July 2018 
Eight quarterly buffer solution injection events 2018 to 2020 
Biannual Site-wide monitoring events 2020 to 2022 
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EPA to Review Cleanups at 45 Southeast Superfund Sites this Year 
Contact Information: region4press@epa.gov, 404-562-8400 
ATLANTA (Oct. 19, 2022) – Today, the U.S. Environmental Protection Agency (EPA) announced that 
comprehensive reviews will be conducted of completed cleanup work at 45 National Priority List (NPL) Superfund 
sites in the Southeast. 
The sites, located in Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, and 
Tennessee, will undergo a legally required Five-Year Review to ensure that previous remediation efforts at the 
sites continue to protect public health and the environment. 
"The Southeast Region will benefit tremendously from the full restoration of Superfund sites, which can become 
valuable parts of the community landscape," said EPA Region 4 Administrator Daniel Blackmon. “The Five-
Year Review evaluations ensure that remedies put in place to protect public health remain effective over time.”  
The Superfund Sites where EPA will conduct Five-Year Reviews in 2022 are listed below. The web links provide 
detailed information on site status as well as past assessment and cleanup activity. Once the Five-Year Review is 
complete, its findings will be posted in a final report at https://www.epa.gov/superfund/search-superfund-five-year-
reviews. 
Alabama 
Alabama Army Ammunition Plant https://www.epa.gov/superfund/alabama-army-ammunition-plant 
Alabama Plating Company, Inc. https://www.epa.gov/superfund/alabama-plating-co 
Mowbray Engineering Co. https://www.epa.gov/superfund/mowbray-engineering 
US NASA Marshall Space Flight Center 
US Army/NASA Redstone Arsenal https://www.epa.gov/superfund/redstone-aresenal 
 
Florida 
ALARIC Area GW Plume https://www.epa.gov/superfund/alaric-area-groundwater-plume 
Beulah Landfill https://www.epa.gov/superfund/beulah-landfill 
Chevron Chemical Co. (Ortho Division) https://www.epa.gov/superfund/chevron-chemical-company 
Florida Petroleum Reprocessors https://www.epa.gov/superfund/florida-petroleum-reprocessors 
Miami Drum Services https://www.epa.gov/superfund/miami-drum-services 
Pensacola Naval Air Station https://www.epa.gov/superfund/naval-air-station-pensacola 
Raleigh Street Dump https://www.epa.gov/superfund/raleigh-street-dump 
Taylor Road Landfill https://www.epa.gov/superfund/taylor-road-landfill 
Tower Chemical Co. https://www.epa.gov/superfund/tower-chemical-company 
 
Georgia 
Alternate Energy Resources Inc. https://www.epa.gov/superfund/alternate-energy-resources 
Peach Orchard & Nutrition Co. Rd PCE Groundwater Plume Site https://www.epa.gov/superfund/peach-orchard-
road-pce-plume 
Powersville Site https://www.epa.gov/superfund/powersville-site 
T.H. Agriculture & Nutrition Co (Albany Plant) https://www.epa.gov/superfund/t-h-agriculture 
 
Kentucky 
A.L. Taylor (Valley of the Drums) https://www.epa.gov/superfund/al-taylor-valley-of-drums 
Brantley Landfill https://www.epa.gov/superfund/brantley-landfill 
Distler Brickyard https://www.epa.gov/superfund/distler-brickyard 
Distler Farm https://www.epa.gov/superfun https://www.epa.gov/superfund/lee-lane-landfilld/distler-farm 
Lee’s Lane Landfill https://www.epa.gov/superfund/lee-lane-landfill 
National Electric Coil Co./Cooper Industries https://www.epa.gov/superfund/national-electric-coil-cooper-industries 

U.S . ENVIRONMENTAL PROTECTION AGENCY 

NEWS RE~EASE 
EPA . GOV / NEWSROOM 
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Tri City Disposal Co. https://www.epa.gov/superfund/tri-city-disposal

North Carolina
ABC One Hour Cleaners https://www.epa.gov/superfund/abc-one-hour-cleaners
Aberdeen Pesticide Dumps https://www.epa.gov/superfund/aberdeen-contaminated-groundwater
Benfield Industries, Inc. https://www.epa.gov/superfund/benfield-industries
Cherry Point Marine Corps Air Station https://www.epa.gov/superfund/cherry-point-marine-corps
CTS of Ashville, Inc. https://www.epa.gov/superfund/cts-millsgap
GEIGY Chemical Corp (Aberdeen Plant) https://www.epa.gov/superfund/ciba-geigy-corporation
Gurley Pesticide Burial https://www.epa.gov/superfund/gurley-pesticide-burial
North Carolina State University (Lot 86, Farm Unit #1) https://www.epa.gov/superfund/north-carolina-state-
university
Sigmon’s Septic Tank Service https://www.epa.gov/superfund/sigmon-septic-tank

South Carolina
Admiral Home Appliances https://www.epa.gov/superfund/admiral-home-appliances
Beaunit Corp (Circular Knit & Dyeing Plant) https://www.epa.gov/superfund/beaunit
Carolawn Inc. https://www.epa.gov/superfund/carolawn
Elmore Waste Disposal https://www.epa.gov/superfund/elmore-waste-disposal
International Minerals and Chemicals (IMC) https://www.epa.gov/superfund/imc
Kalama Specialty Chemicals https://www.epa.gov/superfund/kalama-specialty-chemicals
Koppers Company, Inc. (Charleston Plant) https://www.epa.gov/superfund/koppers-charleston-plant
Savannah River Site (USDOE) https://www.epa.gov/superfund/savannah-river-site
SCRDI Bluff Road https://www.epa.gov/superfund/scrdi-bluff-road

Tennessee
Mallory Capacitor Co. https://www.epa.gov/superfund/mallory-capacitor
Memphis Defense Depot (DLA) https://www.epa.gov/superfund/memphis-defense-depot

Background
Throughout the process of designing and constructing a cleanup at a hazardous waste site, EPA’s primary goal is 
to make sure the remedy will be protective of public health and the environment. At many sites, where the remedy 
has been constructed, EPA continues to ensure it remains protective by requiring reviews of cleanups every five 
years. It is important for EPA to regularly check on these sites to ensure the remedy is working properly. These 
reviews identify issues (if any) that may affect the protectiveness of the completed remedy and, if necessary, 
recommend action(s) necessary to address them.
There are many phases of the Superfund cleanup process including considering future use and redevelopment at 
sites and conducting post cleanup monitoring of sites. EPA must ensure the remedy is protective of public health 
and the environment and any redevelopment will uphold the protectiveness of the remedy into the future.
The Superfund program, a federal program established by Congress in 1980, investigates and cleans up the most 
complex, uncontrolled or abandoned hazardous waste sites in the country and endeavors to facilitate activities to 
return them to productive use. In total, there are more than 280 Superfund sites across the Southeast.
More information:
EPA’s Superfund program: https://www.epa.gov/superfund

EPA.GOV 
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APPENDIX E – SITE INSPECTION CHECKLIST/INTERVIEW FORMS

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST

I. SITE INFORMATION
Site Name: International Mineral and Chemical
Corporation Superfund Site Date of Inspection: 11/9/2022

Location and Region: Spartanburg, Spartanburg
County, South Carolina/Region 4

EPA ID: SCD003350493

Agency, Office or Company Leading the Five-Year 
Review: EPA Region 4 Weather/Temperature: Sunny/60s

Remedy Includes: (Check all that apply)
Landfill cover/containment Monitored natural attenuation
Access controls Groundwater containment
Institutional controls Vertical barrier walls 
Groundwater pump and treatment
Surface water collection and treatment
Other: Eight quarterly buffer solution injection events followed by biannual groundwater & surface 

water sampling to determine the overall effectiveness of the implemented remedy.

Attachments: Inspection team roster attached Site map attached

II. INTERVIEWS (check all that apply)
1. O&M Site Manager Dan Madison CPG, PG, Consulting 7/13/23

Name Hydrogeologist, TRC Companies Date
Title

Interviewed at site at office  by email:   
Problems, suggestions Report attached: See Attached at End of Site Inspection Checklist

2. O&M Staff
Name  Title Date 

Interviewed at site at office by phone :    
Problems/suggestions Report attached:

3. Local Regulatory Authorities and Response Agencies (i.e., state and tribal offices, emergency 
response office, police department, office of public health or environmental health, zoning office, 
recorder of deeds, or other city and county offices). Fill in all that apply.

Agency SCDHEC
Contact Chris Slocum Project 10/10/2022   

Name Manager Date Phone No.
Title 

Problems/suggestions  Report attached:   

Agency   
Contact  Name       

Title  Date  Phone No.
Problems/suggestions Report attached:  

Agency   
Contact         

Name  Title  Date  Phone No.
Problems/suggestions Report attached:  

Agency 

□ □ 
[g] □ 
[g] □ 
□ 
□ 
[g] 

[g] □ 

-

□ □ [g] -
[g] 

- - -
□ □ □ -

□ 

- -

[g] -

-
- - - -

□ -

-
- - - -

□ -

-
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Contact
Name Title Date Phone No.

Problems/suggestions Report attach

Agency    
Contact    

Name
Problems/suggestions Report attach

ed: 

  
Title

ed:

  
Date

  
Phone No.

4. Other Interviews (optional) Report attached:   

III. ON-SITE DOCUMENTS AND RECORDS VERIFIED (check all that apply)

1. O&M Documents

O&M manual   Readily available   Up to date N/A

As-built drawings  Readily available Up to date N/A 

Maintenance logs  Readily available Up to date N/A 

Remarks: EPA and SCDHEC retain O&M documents off site.

2. Site-Specific Health and Safety Plan Readily available  Up to date N/A 

Contingency plan/emergency response plan  Readily available  Up to date N/A

Remarks: TRC retains safety documents off site. Documents are available onsite during any site visit.

3. O&M and OSHA Training Records Readily available Up to date  N/A

Remarks: SCDHEC and TRC retains safety documents off site.

4. Permits and Service Agreements

Air discharge permit Readily available Up to date  N/A

Effluent discharge Readily available Up to date  N/A

Waste disposal, POTW Readily available Up to date  N/A

Other permits:   Readily available Up to date  N/A 

Remarks:   

5. Gas Generation Records Readily available Up to date  N/A

Remarks: 

6. Settlement Monument Records Readily available Up to date  N/A

Remarks: 

7. Groundwater Monitoring Records Readily available  Up to date N/A

Remarks: 

8. Leachate Extraction Records Readily available Up to date  N/A

Remarks: 

9. Discharge Compliance Records

Air Readily available Up to date N/A

  

- - - -

□ -

-
- - - -

□ 

□ -

[g] [g] [g] □ 

[g] [g] [g] □ 

[g] [g] [g] □ 

[g] [g] □ 

□ [g] [g] □ 

□ □ [g] 

□ □ □ [g] 

□ □ □ [g] 

□ □ □ [g] 

□ - □ □ [g] 

-

□ □ [g] 

-

□ □ [g] 

-

[g] [g] □ 

-

□ □ [g] 

-

□ □ □ [g] 
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Water (effluent) Readily available Up to date N/A

Remarks:   

10. Daily Access/Security Logs Readily available Up to date N/A

Remarks:   

IV. O&M COSTS

1. O&M Organization

State in-house Contractor for state

PRP in-house Contractor for PRP

Federal facility in-house Contractor for Federal facility

2. O&M Cost Records

Readily available Up to date

Funding mechanism/agreement in place Unavailable 

Original O&M cost estimate:   Breakdown attached

Total annual cost by year for review period if available

From: To:     Breakdown attached 
Date   Date  Total cost

From:   To:     Breakdown attached 
Date   Date  Total cost

From:   To:     Breakdown attached 
Date   Date  Total cost

From:   To:     Breakdown attached 
Date   Date  Total cost

From:   To:     Breakdown attached 
Date   Date  Total cost

3. Unanticipated or Unusually High O&M Costs during Review Period
Describe costs and reasons:   

V. ACCESS AND INSTITUTIONAL CONTROLS Applicable N/A

A. Fencing

1. Fencing Damaged Location shown on site map Gates secured N/A 

Remarks: Fence is in good condition

B. Other Access Restrictions

1. Signs and Other Security Measures Location shown on site map N/A 

Remarks: Locked gates and fencing prevent unauthorized access. Signage at gate.

C. Institutional Controls (ICs)

□ □ □ ~ 

-

□ □ ~ 

-

□ □ 

~ □ 

□ □ 

□-

□ ~ 

~ □ 
-□ 

- - - □ 

- - - □ 

- - - □ 

- - - □ 

- - - □ 

-

~ □ 

□ □ □ 

□ □ 
I 
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1. Implementation and Enforcement*

Site conditions imply ICs not properly implemented Yes  No N/A

Site conditions imply ICs not being fully enforced Yes  No N/A 
Type of monitoring (e.g., self-reporting, drive by): Self-reporting
Frequency: Annual
Responsible party/agency: Vigindustries

Contact Jim Brandt Sr. Manager,     
Corporate EHS
Legacy and
Acquisitions

Name Title Date Phone no. 

Reporting is up to date Yes No  N/A

Reports are verified by the lead agency Yes No N/A 

Specific requirements in deed or decision documents have been met  Yes No N/A 

Violations have been reported Yes No N/A 

Other problems or suggestions:  Report attached

2. Adequacy ICs are adequate ICs are inadequate N/A 

Remarks:

D. General

1. Vandalism/Trespassing Location shown on site map  No vandalism evident 

Remarks:

2. Land Use Changes On Site N/A 

Remarks: None.

3. Land Use Changes Off Site N/A 

Remarks: None.

VI. GENERAL SITE CONDITIONS

A. Roads Applicable N/A

1. Roads Damaged Location shown on site map  Roads adequate N/A 

Remarks:   

B. Other Site Conditions

Remarks: 

VII. LANDFILL COVERS Applicable  N/A

A. Landfill Surface

1.  Settlement (low spots) Location shown on site map  Settlement not evident 

Arial extent:   Depth:   

Remarks:   

2. Cracks Location shown on site map Cracking not evident

□ cg] □ 

□ cg] □ 

- -

cg] □ □ 

cg] □ □ 

cg] □ □ 

□ cg] □ 

□ 

cg] □ □ 

□ cg] 

□ 

-

□ 

-

~ □ 

□ ~ □ 

-

-

□ ~ 

□ □ 

- -

-

□ □ 
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Lengths:   Widths:   Depths:   

Remarks:     

3. Erosion Location shown on site map Erosion not evident 

Arial extent:    Depth:   

Remarks:     

4. Holes Location shown on site map Holes not evident 

Arial extent:    Depth:   

Remarks:     

5. Vegetative Cover Grass Cover properly established 

No signs of stress Trees/shrubs (indicate size and locations on a diagram) 

Remarks:  

6. Alternative Cover (e.g., armored rock, concrete) N/A 

Remarks:    

7. Bulges Location shown on site map Bulges not evident 

Arial extent:    Height:   

Remarks:     

8. Wet Areas/Water Damage  Wet areas/water damage not evident 

Wet areas 
 

Location shown on site map Arial extent:   

Ponding  Location shown on site map Arial extent:   

Seeps  Location shown on site map Arial extent:   

Soft subgrade  Location shown on site map Arial extent:   

Remarks:      

9. Slope Instability  Slides Location shown on site map 

No evidence of slope instability  

Arial extent:    

Remarks:    

B. Benches Applicable N/A 

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope in 
order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined channel.) 

1.  Flows Bypass Bench Location shown on site map N/A or okay 

Remarks:   

2. Bench Breached Location shown on site map N/A or okay 

Remarks:     

3. Bench Overtopped Location shown on site map N/A or okay 

Remarks:     

C. Letdown Channels Applicable N/A 
 

   

   

- - -

-

□ □ 

- -

-

□ □ 

- -

-

□ □ 

□ □ 

□ 

-

□ □ 

- -

-

□ 

□ □ -

□ □ -

□ □ -

□ □ -

-

□ □ 

□ 

-

-

□ □ 

□ □ 

-

□ □ 

-

□ □ 

-

□ □ 
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(Channel lined with erosion control mats, riprap, grout bags or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill 
cover without creating erosion gullies.) 

1. Settlement (Low spots) Location shown on site map No evidence of settlement 

Arial extent:    Depth:   

Remarks:     

2. Material Degradation Location shown on site map No evidence of degradation 

Material type:   Arial extent:   

Remarks:     

3. Erosion Location shown on site map No evidence of erosion 

Arial extent:    Depth:   

Remarks:     

4. Undercutting Location shown on site map No evidence of undercutting 

Arial extent:    Depth:   

Remarks:     

5. Obstructions Type:     No obstructions 

Location shown on site map Arial extent:   

Size:    

Remarks:    

6. Excessive Vegetative Growth Type:   

No evidence of excessive growth 

Vegetation in channels does not obstruct flow 

Location shown on site map Arial extent:   

Remarks:    

D. Cover Penetrations Applicable N/A 

1. Gas Vents Active   Passive  

Properly secured/locked Functioning  Routinely sampled Good condition 

Evidence of leakage at penetration  Needs maintenance N/A 

Remarks:      

2. Gas Monitoring Probes      

Properly secured/locked Functioning  Routinely sampled Good condition 

Evidence of leakage at penetration  Needs maintenance N/A 

Remarks:      

3. Monitoring Wells (within surface area of landfill) 

Properly secured/locked Functioning  Routinely sampled Good condition 

Evidence of leakage at penetration  Needs maintenance N/A 

Remarks:      

□ □ 

- -

-

□ □ 

- -

-

□ □ 

- -

-

□ □ 

- -

-

- □ 

□ -

-

-

-

□ 

□ 

□ -

-

□ □ 

□ □ 

□ □ □ □ 

□ □ □ 

-

□ □ □ □ 

□ □ □ 

-

□ □ □ □ 

□ □ □ 

-
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4. Extraction Wells Leachate 

Properly secured/locked Functioning Routinely sampled Good condition 

Evidence of leakage at penetration 
 

 Needs maintenance N/A 

Remarks:      

5. Settlement Monuments Located 
 

 Routinely surveyed N/A 

Remarks:       

E. Gas Collection and Treatment Applicable N/A 

1. Gas Treatment Facilities 

Flaring  Thermal destruction  Collection for reuse 

Good condition Needs maintenance   

Remarks:      

2. Gas Collection Wells, Manifolds and Piping 

Good condition Needs maintenance   

Remarks:      

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 

Good condition Needs maintenance N/A 

Remarks:      

F. Cover Drainage Layer Applicable N/A 

1. Outlet Pipes Inspected Functioning N/A  

Remarks:      

2. Outlet Rock Inspected Functioning N/A  

Remarks:      

G. Detention/Sedimentation Ponds Applicable N/A 

1. Siltation Area extent:   Depth:   N/A 

Siltation not evident   

Remarks:     

2. Erosion Area extent:   Depth:   

Erosion not evident  

Remarks:    

3. Outlet Works Functioning   N/A 

Remarks:       

4. Dam Functioning   N/A 

Remarks:       

H. Retaining Walls Applicable N/A 

1. Deformations Location shown on site map Deformation not evident 

Horizontal displacement:   Vertical displacement:   

□ □ □ □ 

□ □ □ 

-

□ □ □ 

-
□ □ 

□ □ □ 

□ □ 

-

□ □ 

-

□ □ □ 

-

□ □ 

□ □ 

-

□ □ 

-

□ □ 

- - □ 

□ 

-

- -

□ 

-

□ □ 

-

□ □ 

-

□ □ 

□ □ 

- -
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Rotational displacement:   

Remarks:   

2. Degradation Location shown on site map Degradation not evident

Remarks:   

I. Perimeter Ditches/Off-Site Discharge Applicable N/A

1. Siltation Location shown on site map Siltation not evident

Area extent:   Dep h:   

Remarks:

2. Vegetative Growth Location shown on site map N/A

Vegetation does not impede flow

Area extent:   Type:   

Remarks:   

3. Erosion Location shown on site map Erosion not evident

Area extent:   Dep h:   

Remarks:   

4. Discharge Structure Functioning N/A

Remarks:   

VIII. VERTICAL BARRIER WALLS Applicable  N/A

1. Settlement Location shown on site map Settlement not evident

Area extent:   Dep h:   

Remarks:   

2. Performance Monitoring Type of monitoring:

Performance not monitored

Frequency: Evidence of breaching

Head differential:   

Remarks:   

IX. GROUNDWATER/SURFACE WATER REMEDIES Applicable N/A

A. Groundwater Extraction Wells, Pumps and Pipelines Applicable  N/A

1. Pumps, Wellhead Plumbing and Electrical

Good condition All required wells properly operating Needs maintenance N/A

Remarks:   

2. Extraction System Pipelines, Valves, Valve Boxes and Other Appurtenances

Good condition Needs maintenance

Remarks:   

3. Spare Parts and Equipment

Readily available Good condition Requires upgrade Needs to be provided

-

-

□ □ 

-

□ □ 

□ □ 

- -

□ □ 

□ 

- -

-

□ □ 
- -

-

□ □ 

-

□ ~ 
□ □ 

- -

-

□ 

□ 

-

-

~ □ 

□ ~ 

□ □ □ □ 

-

□ □ 

-

□ □ □ □ 
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Remarks:   

B. Surface Water Collection Structures, Pumps and Pipelines Applicable  N/A

1. Collection Structures, Pumps and Electrical

Good condition Needs maintenance

Remarks: 

2. Surface Water Collection System Pipelines, Valves, Valve Boxes and Other Appurtenances

Good condition Needs maintenance

Remarks:   

3. Spare Parts and Equipment

Readily available Good condition Requires upgrade Needs to be provided

Remarks:   

C. Treatment System Applicable  N/A

1. Treatment Train (check components that apply)

Metals removal Oil/water separation Bioremediation*

Air stripping Carbon adsorbers In-situ chemical oxidation*

Filters:   Monitored natural attenuation*

Additive (e.g., chelation agent, flocculent):   

Others:   

Good condition Needs maintenance

Sampling ports properly marked and functional

Sampling/maintenance log displayed and up to date

Equipment properly identified

Quantity of groundwater treated annually:   

Quantity of surface water treated annually:   

Remarks:

2. Electrical Enclosures and Panels (properly rated and functional)

N/A Good condition Needs maintenance

Remarks:   

3. Tanks, Vaults, Storage Vessels

N/A Good condition Proper secondary containment Needs maintenance

Remarks:   

4. Discharge Structure and Appurtenances

N/A Good condition Needs maintenance

-

□ [8J 

□ □ 

-

□ □ 

-

□ □ □ □ 

-

□ [SJ 

□ □ □ 
□ □ □ 
□ - □ 

□ -

□ -

□ □ 

□ 

□ 

□ 

□ -

□ -

[8J □ □ 

-

[8J □ □ □ 

-

[8J □ □ 
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Remarks:   

5. Treatment Building(s)

N/A Good condition (esp. roof and doorways) Needs repair

Chemicals and equipment properly stored

Remarks:   

6. Monitoring Wells (pump and treatment remedy)

Properly secured/locked Functioning Routinely sampled Good condition

All required wells located Needs maintenance N/A

Remarks:

D. Monitoring Data*

1. Monitoring Data

Is routinely submitted on time Is of acceptable quality

2. Monitoring Data Suggests:

Groundwater plume is effectively contained Contaminant concentrations are declining
E. Monitored Natural Attenuation*

1. Monitoring Wells (natural attenuation remedy)

Properly secured/locked  Functioning Routinely sampled  Good condition 

All required wells located Needs maintenance  N/A

Remarks: 
X. OTHER REMEDIES

If there are remedies applied at the site and not covered above, attach an inspection sheet describing the physical 
nature and condition of any facility associated with the remedy. An example would be soil vapor extraction.

XI. OVERALL OBSERVATIONS
A. Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed. 
Begin with a brief statement of what the remedy is designed to accomplish (e.g., to contain contaminant 
plume, minimize infiltration and gas emissions).
Remedy implementation began five years ago and the long-term effectiveness of the remedy cannot yet be 
determined. The buffer infiltration events have had a positive influence on site-wide pH, while the 
influence on COC concentrations has varied across the site. There appears to be some seasonal fluctuation 
in COC concentrations, and a long-term trend cannot be determined at this time. The Site is in good 
condition and appears to be secured from trespassers. Institutional controls are in place at the
Site and are sufficient to protect human health and the environment.

B. Adequacy of O&M
Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy.
Taken as a whole, COCs within the groundwater plume appear to be stable or, in general, decreasing. 
However, a long-term trend based on the data available cannot be determined. Further soil sampling might 
determine if there are potential source areas that have not been addressed. Evaluating the vertical buffer
migration in Infiltration Area 1 via soil sampling and modeling could help improve the effectiveness of 
the remedy. Additional monitoring wells could be installed to better assess the buffer migration

-

[8J □ □ 

□ 

-

□ □ □ □ 

□ □ ~ 

[8J ~ 

[8J □ 

□ □ □ □ 

□ □ □ 

-
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performance. 

C. Early Indicators of Potential Remedy Problems 
Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 
in the future. 

D. Opportunities for Optimization 
Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
See B. Adequacy of O&M 

 

Site Inspection Participants: 
 
Jeffery Crowley, EPA Region 4, Remedial Project Manager 
Donovan Godbee, EPA Region 4, Remedial Project Manager 
Dan Madison, CPG, PG, Consulting Hydrogeologist, TRC Companies 
Chris Slocum, Project Manager, SCDHEC 
Sara MacDonald, Project Manager, SCDHEC 
Evan Etheridge, SCDHEC 
Benjamin Bair, SCDHEC 
Timothy Kadar, SCDHEC 
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INTERVIEW FORM FOR FIVE-YEAR REVIEW 
 

Site Name: IMC Corporation Superfund Site 
 

Interviewer’s Name: Timothy Kadar Affiliation: SCDHEC 
 

Interviewee’s Name: Chris Slocum Affiliation: SCDHEC, Federal 
Remediation Project Manager 

 
Contact Info: SCDHEC 

2600 Bull Street 
Columbia, SC 29201 
slocumcb@dhec.sc.gov 

 

Type of Interview: Email 
Date: November 10, 2022 

 
1. What is your overall impression of the project, including cleanup, maintenance and reuse activities 
(as appropriate)? 

 
Because implementation of the remedy began only five years ago and this is the first Five-Year 
Review of the Site, the long-term outcomes of the project remain to be seen. The buffer infiltration 
events appear to have had a positive influence on site-wide pH, while the influence on COC 
concentrations has varied across the site. There appears to be some seasonal fluctuation in COC 
concentrations, and a long- term trend cannot be determined at this time. The PRP and PRP 
contractor maintain the Site in good condition, and the Site appears to be secured from trespassers. 
Institutional controls are in place at the Site and appear to be sufficient to protect human health and 
the environment. 

 
2. What is your assessment of the current performance of the remedy in place at the Site? 

 
The buffer infiltration events appear to have had a positive influence on site-wide pH, while the 
influence on COC concentrations has varied across the site. There appears to be some seasonal 
fluctuation in COC concentrations, and a long-term trend cannot be determined at this time. The PRP 
contractor is planning to conduct a detailed evaluation of remedy effectiveness in early 2023, which 
will help in evaluating the performance of the remedy over the last five years. 

 
3. Are you aware of any complaints or inquiries regarding site-related environmental issues or 
remedial activities from residents in the past five years? 

 
I am not aware of any complaints or inquiries regarding site-related environmental issues or remedial 
activities from residents in the past five years. 

 
4. Has your office conducted any site-related activities or communications in the past five years? If 
so, please describe the purpose and results of these activities. 

 
DHEC has participated in multiple site visits, meetings, and conference calls with EPA, the PRP 
contractor, and the PRP. DHEC regularly reviews groundwater monitoring reports and other technical 
documents submitted by the PRP contractor and provides written comments as appropriate. The 
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purpose of DHEC’s participation in site-related activities is to provide support to EPA. October 20, 
2021: DHEC participated in a meeting with EPA, the PRP, and former South Carolina State 
Representative Harold Mitchell, Jr., about potential reuse of the Site by the company ReGenesis 
Institute as an aquaponics crop production operation. The purpose of the meeting was to confirm with 
DHEC and EPA that this proposed reuse of the Site would be acceptable and approvable. The PRP 
stated that they would not release control of the property without a firm commitment of no future 
liability. I am not aware of any further discussions between DHEC and the above-referenced parties 
regarding this matter. 

 
5. Are you aware of any changes to state laws that might affect the protectiveness of the Site’s remedy? 

 
In May 2022, legislation (SC H.4999) was passed regarding the implementation of site-specific 
cleanup goals. The SCDHEC is currently working towards determining how best to implement that on 
affected sites. However, this change to state law is not anticipated to affect the protectiveness of the 
Site’s chosen remedy in achieving the established remedial goals. 

 
6. Are you comfortable with the status of the institutional controls at the Site? If not, what are 
the associated outstanding issues? 

 
There are several institutional controls in place at the Site, including land use restrictions, 
prohibitions on any land use that would interfere with the remedy, restrictions on groundwater use 
and well installation, as well as others. The institutional controls are being maintained as required by 
the Consent Decree and appear to be protective of human health and the environment. 

 
7. Are you aware of any changes in projected land use(s) at the Site? 

 
As discussed in the response to Question 4, DHEC received an inquiry about potential reuse of the Site 
in October 2021. However, DHEC has not participated in any additional discussions regarding this, 
and I am not aware of any changes in projected land use at the Site. 

 
8. Do you have any comments, suggestions or recommendations regarding the management or 
operation of the Site’s remedy? 

 
Once the PRP contractor has completed the detailed evaluation of the remedy, it may be appropriate to 
discuss the effectiveness of the remedy between DHEC, EPA, the PRP, and the PRP contractor. 
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Interview Form for the IMC Superfund Site Five-Year Review 2023 

Site Name: International l\!Iinerals & Chemical (IMC) EPA ID No.: 
Interviewer Name: LTonya Spencer Harvey via email Affiliation: USEPA Reg4 
Name: Michelle Hays Affiliation: TRC Environmental Corporation 
Subject's Contact Information: mhavs@trccompanies.com, (864) 608-1836 
Time: 10:00 AM Date: July 13, 2023 
Type of Interview (Circle one): In Person Phone E-Mail Other ____ _ 
Location of Interview: E-1\tlail 

O&M Contractor/PRP Representative 

1. What is your overall impression of the project? 

Construction and implementation of the remedy were conducted in accordance with the 
remedial design and the ROD. Performance monitoring data suggests that groundwater 
quality is responding slower than anticipated; therefore, TRC, on behalf of the PRP, is 
currently conducting field activities to further evaluate remedy effectiveness. In the 
event the remedy effectiveness evaluation warrants additional treatment, future buffer 
applications may be recommended. 

2. Have any problems been encountered which required, or will require, changes to this 
remedial design or this ROD? 

None at this time. The remedy was implemented in accordance with the remedial design 
and the ROD. Presently, field activities are being conducted to further evaluate remedy 
effectiveness. In the event this evaluation warrants additional treatment, future buffer 
applications may be recommended, which does not require modifications to the remedial 
design or the ROD. 

3. Have any problems or difficulties been encountered which have impacted construction 
progress or implementability? 

No problems or difficulties have been encountered. The remedy was implemented in 
accordance with the remedial design and the ROD. 

4. Do you feel well informed about the site's activities and progress? 

Yes. TRC implemented the remedy and performs site activities; therefore, TRC is 
informed on activities and progress. 

5. Do you have any comments, suggestions, or recommendations regarding the site's 
management or operation? 

None at this time. 
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APPENDIX F – INSTITUTIONAL CONTROLS 
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May 2, 2022 
 
 
 

Mr. Jeff Crowley 
Remedial Project Manager 
EPA Project Coordinator 
United States Environmental Protection Agency, Region 4 
61 Forsyth Street 
Atlanta, Georgia 30303-8960 

 
 

Re:  2022 Annual Proprietary Controls Report 
Consent Decree, Section VIII.20.g Proprietary 
Requirements Civil Action No. 7:16-cv-00721- 
MGL 
International Mineral and Chemical Fertilizer 
Superfund Site Spartanburg, South Carolina 

 

Dear Mr. Crowley, 
 

Section VIII.20.g of the Consent Decree (CD) for the International Mineral and 
Chemical (IMC) Fertilizer Superfund Site (Site) specifies the Settling Defendant 
shall monitor, maintain, enforce, and annually report on all Proprietary Controls 
required under the CD. Proprietary Controls are established in the Declaration of 
Covenants and Restrictions ("Declaration") recorded with the Spartanburg County 
Office of the Register of Deeds at Book 118-W, Pages 300-311. The Declaration 
also requires that Declarant and any future owners of the Property submit to the SC 
DHEC and the EPA a statement of maintenance of the covenants and restrictions 
annually by May 31st of each year. The Proprietary Controls in place include the 
following: 

1. The Property shall not be used for the following purposes without prior 
written approval from SC DHEC: residential, agricultural, child day care 
facilities, schools, or elderly care facilities; 

2. The Property shall not be used for recreational purposes without written 
approval from the EPA and the SC DHEC; 

3. Groundwater from the Property that exceeds Maximum Contaminant 
Levels (MCLs) is prohibited from all uses that could result in human 
exposure without prior written approval from the EPA and the SC 
DHEC; 

4. The Property shall not be used in a manner that would interfere with the 
groundwater remediation system without prior written approval from the 
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EPA and the SC DHEC;

5. No groundwater wells shall be drilled or otherwise constructed on the 
Property without prior written approval from the EPA and the SC DHEC;

6. Without prior written approval from the EPA and the SC DHEC, no 
excavations or soil disturbance shall occur at or within the portions of the 
Property, legally described on Exhibit B to the Declaration and 
highlighted on the survey attached as Exhibit C to the Declaration;

7. The EPA, the SC DHEC, and all other parties performing response actions 
under the EPA’s and the SC DHEC’s oversight, shall be provided access to 
oversee the response action and for: i) inspecting the Property; ii) 
monitoring; iii) verifying information; iv) sampling; v) assessing the need 
for additional response or quality control practices; vi) assessing 
Declarant’s compliance with the CD; vii) assessing compliance with land 
use restrictions required by the CD; viii) taking samples as necessary to 
enforce the CD; ix) implementing the work required under the CD; and x) 
inspecting and copying records.

Annual Report of Proprietary Controls

The covenants and restrictions applicable to this Property are being properly maintained, 
and no development or use which is inconsistent with the Declaration of Covenants and 
Restrictions has occurred since the date of the last annual report.

If you have questions or comments, please call me at 306.523.2859. Sincerely,

Jim Brandt
Sr. Manager, Corporate EHS Legacy and Acquisitions

cc: Randall Chaffins, EPA 
Chris Slocum, SC DHEC 
Joel Padgett, SC DHEC 
Sara Schultz, Vigindustries
Sarah J. Sorenson, The Mosaic Company 
Dan Madison, TRC
Michelle Hays, TRC
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STATE OF SOUTH CAROUNA ) 
) 

COUNTY OF SPARTANBURG ) 

DEC lARATIO NJ Of COVEN AiNTS, 

AND RESHUCTIONS 

THIS DECLARATION OF COV NANTS AN□ R STRIC IONS ("Oeclara1ron") Is made 
1;1 d en• -ud as of • : 1111 e1a1 of November. 20171 by Viginduslnes Inc, .a DelB!tvare 
corpora ion r□ rant'), and lhe Sooth Cr."JrollM Departmen of Heot .and Environment I 
Control (lhe ' Departmen1'l 

RECITALS 

WHEREAS, r Occlarc1lion is en ered nto pursuan1 1() 1 c Comprehensive 
Envl on ntal Re$J:1om~e. Cornpensalxm, and Laa Illy Act ("CERCLA,..~j 42 U.S.C. §,§ 9601, et 
seq. and the So .h CilfOli a Hazardous. Waste Management Aci S C. Code Ann. § 44~56•200: 
and 

WHEREAS. Oecla dnt is the owner of ccrta real property In Spartanburg Count:;, South 
Ca.Klr a, kn0\\1n as the lntema ion I meral and Chem cal CwporatiQn ~-ii C"J Fertilizer 
St1perf und SltiJ, mo e pa icvl~ ly desaibed 111 Exh bit A attached hereto and Incorporated here1 
by ref erCl'lce ( he 'Pr(lpe ~•), a d 

Wti REAS, hazardous substances in exces.s o allowable (Xlrr.ernraUons ror unrestricted! 
use rema ~t o P uper1y; and 

WH REAS, 1he Property D th subject o a ~ ea·· tion acoon, pursuaM1 lo a Cerise t 
Decree (CD}, elated April 22, 2016. entered into b,) thu Uni1ed States Erlvironnnsn1BI Pro eetJon 
Agency f'lJS~?A''~ nd Deciara.rrt undet CERCLA: and 

WHEREAS, USEPA issued a R cord ar Decision ("AOD') aa ed August 25, 20 1'1 far 
the Property In whictl the US PA saleci:ed rernedl activities to be oonduetcd at the Pro erty 
lnciucf ing the irmplemon,aLxm of inetituUooal eon ols lo protect grounm,•a~e-r as set forth in this 
Dec-laraUOl'l; a d 

W REAS, 0edlaran1 is ndottaklng a groun tct rnmediation acilon to acldressi 
hazartf(lus constitue:n remain" g in the subsurfa oils and groundwate • and 

~'JH REAS, tha Properly may be uSQtJ for industri~I or comm rcial purpoges i.m1nout 
fur1her remedi~lion in accordance With ,he provis;iooe of the ROD and lt11s Declaration provided 
pnor writt4:im notice i_s given to tf'IQ Dapartrnen1 and th US EPA. and wriU pr cijlproval is 
obtained rrom tt)e Oeparimenl and ll'le US !:PA. as required and furU r ~.:q:,laiABd below n th.s 
Declara 0 11 , ondl provided tha1 the proposed indu5,1Jia or commcr~ial purpose Is not oU'lem•ise 
prohibited b~ olher eppllca le fea,md, s•ate or local taw , gt1lations, or inrdlnarics,s: and 

WHER AS, D ran has agreed o pose cenain restrlcUons on the manner In w len 
the Property may be used in 1 e f uw e. nd 
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1/fi £REAS , 1 Is lhG in1enlioo of a II parties •hat 1he USEPA rs a lhird party b n ficiary of such 
strictioos and s restrictions: sha be enfaroeahle b c, USEPA, the Oepat1manl, a:nd their 

SUCC85!;,QF a-g cl0S. 

OW. Tl-i EREFORE, KNOW ALL P RSONS 8Y Tl-iES PR SE.NTS inst Deck:i mnl heraby 
dei..:laru:s and covenanls on behalf of it~lr and ils successors ~nd assigns that the Prop rly described 
In Exhibit A shall ti held, mortgaged, transferred. oofd, COfll/6:,ied, leased occupied. and u d 
sut>ject to 1.tte follm,1ing covenants ar d restrictions, whld'I shall touch and oonoom andl run with the 
tr1le to lhe Propertv. 

1. Decl1;1 ant coven.an a for i ', its MJcceaacn and as~1on1-1; 1hRt 1hp, PffiflP-l'ty 'Ii ii not bi! 
lll!>e (o n rollav.ingi purpo 11n1hou1 prior !!Jrittc approw from l OepaJ1men1 or s 
SIJCCGl:ii;cJr agency· r,csl · enlial~ agncttltuml. e Id day care f-acl lies; schools.; or e care 
raa ities. 

2. Dedaranl covenants fo ltselr. • :s~ssors and as,sigru:i Chat lhio Properiy s;;h.fill ool be 
used for raoreatJOnal pt,irpoaes. wlthoul written spproi.,al from lhe US PA o d the 
Oopc1111men1 ar 1s successor BQBl'lCY-

3. Declarant oov na.nts for itself, it:s :successors a d asi;igns that grouoowater from the­
Property lhal exceed,g, ximum Coll"rtamloon l£'t'els i:s proht tea rro all use3 lhat ooukl 
res in human eJ!.P0~re 1Yithout prlo written etl)PJOY.fll from e US PA and 1he 
D partment or Its successtJr agency. 

41. IDeaaran• covenants 1or itsel . its. Sl,1!000S~rs end a9,,,jgns that lhe Pr,opert)' shall not be 
~ in ,9 ma I lnat W:l Id ntcrf 9 wi h the • rounclwater remedl;;1ti Fl ticystem Wlfttout 
prior Yfffilt fl approYel from titia US EPA end th . partmant or ts SIJCCGSWr a,genc)I. 

5. Deciarar1t covenants ror ii.self, its s.ucccssor.s and ar5-.'54Qns t no 11rounctwaler ,;., lls :shall 
be d "lled or 01he~ oooetructed ott the Property wl~ rc.ut prior written api;irov~I from ttle 
LJSEPA e Department or Its successor ~gency. 

6. Witho.u~ poor written ap,proval from the IJS PA and 1he Oeps rtment or i s :successor a9€!ney, 
Oeclarent ooveoo :ts or rtself, rts st.JCCessors and asslgm. l t no exca\1'81:kms or soil 
disturbance shsl occ1Jr at o wrt~ ·n Iha portions of the Property. legally described on Exhib l 
lB and highlighted on lhie :attached si.rrve~ Kit forth on Exhlbh C, which h.aa been prepared 
by St ntec, dc1 .ad September 26, 2017, and entitled • ,apping Exhibit ro, RG&1rict.ive 
Propo s of Viginduslries Inc.if. 

7 _ De--.::.laran, cuveM ts for itself, Its suGCe<ssora and assigns lh.at the USEPA, the Ogpartmen 
their succ:E!155or agendes, ancl all alher p~~es p rtonrung1 ll'Elsponse 3C'liO • under •he 
USEPA's and lhe Dep" nf a oversight, s al be pr□vided access to oversee the 
response, .eciiion and or: i) inEipecimg 1he PrQDu y: ii) manito~ ng: I) v ril>'ing infurmetlon~ 
iv) aamp rig; v) assessing the need for adelt ' nal response or ~ ty control preo1ices; vi) 
ass£!'.5.stng Declaranf5, complitmoe w lh CD; vji) assess.in oornpliance with lano us 
restlicilons r(.~uirad by the CD: vii ~ •~ ·ngi sampfes .eR neces ry to enforce the Co: rx~ 
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mp mllfltlng lhe wnrk requi Cl under the CD; and x) ine.pecffng an-d coµyiAQ records. So 
ong as Dedaranl Is ovmer of 1he oper1y. USEIPA, the Dep.al1munl. successor 
agencie:s and o I a ell' parfies p,erfotrnin.g response acilons i..moor the USEPA am1 lh.t:I 
Depe . nt's o't'Bf'Sight -stia I be accompanied by Declara t or Declare nt's. des I n wd'lile 
a he Property. Howev , nolhirtg i11 the preceding Stm1ence lim :ts any authority of the 
US P'A,. 1ha Depa nt. or their succ~ssor i::t11cies t<J take all appro iete :actiion lo 
protect human healtfl and 1he envuonmeol otlo prevent, aba e, ~nd to. or mtnlmtze .an 
actual or I cal necl release- of l'lazal'dous s bstenoes at Property. Qr to di eect or order 
&lCh .adlon, or seek :;in ordor from a ccM.111, to i;,rotnct uman heel hand the environment or 
10 vant. raspo~ lo, or minimize an actual or ttiraatened rdeasc or haze dous 
S.UbSt-anoes on, :11, OJ lrom the Property. 

8 The c-0venants and restrictions set ortri herein shall ru with title io the P 'OD rly and 
shall be blnellng upon Deciarant. ·ts suocass.ore and assigll6 and an)' future owners cf he 
Ptoper1)'. Declanmt, Its successors and a~ns. . .aoo any fu 1,.1 ,e own9n; of he Pmr,er1)', 
shall ·nclude the following notice on a • d~Gds, mortgages, plats. or any legal lnSlrumtmts 
u'Sed to OOIW(l)' any i erest m ttic Pr,oparty (failure to comply wail, 1his paragraph does not 
impair lhe va • r1y ar enforceabllily CII these oovcna ): 

NOTIIC E: ih i:s Pm peirly l.s Subject tQ Dec lam ti on crf CoYemmU, and 
stric:tiar,s ~rd don e _ _ day or ___ ______ 201_, at 

Book _ _ P::1-go ____ , Offioor o e Register of Cec :;, and any 
Stilb!lequen1 Amendments: Rec:ord thereto. 

9 Cl rdn1 shall file ttlls Deciaration 1n11h he Deed or ihe P'l<ipor1)' a d he M p In a timel:,, r ~ tan in the Office of Rtt(Ji6ter of Deed!;. o Sparhu1burg County. South Carol o . c1nd gia 
1"'9-record it at any lir e the Depa Gn may re-qui e lo pmserve it5 righls. D ran: sha 
pey all rcccrniAQ costs and ta);9S nece:s.:sary to ocord this document In fue public records. 
Deciarant sht1II prov1cl8 a filecl. stamped copy cf same to the USEPA a!'KI the O partmenl 
wrthin sax.ty (60) d.ays of rerordalion. The oopy shall sl~o-.v Iha dare nd Boo and Page 
numbo l ere ;the Declaration hes been recorded. The contact p rso For he USE.PA Is 
Diredor, SuperiuFldl OiVi. Xln, US PA RQgion 4. 61 Forsyth Str t SW. Atlanta . GA 30303-
8960. con ad person for tti Departmem Is Di ctor. Orvi:!Yon of Sil As.see.sment, 
Remediation, s d Revtl.alizaoon, SCOH C, 2600 Bull S1ree Col11.-1ml:>ia. SC 29201 . 

10. This Declaration shall remain In place u such "lime es th US EPA and lhe Departm8n 
hEJve ffi i.1 a written detem1 all thal 1he covemmts and r ·tooions set forth hefOin are 
no longer necessary. This Deel rnlion sihall not be am nded 'Iii hout the Wl1tw consent of 
lhc USEPA or "the Department or their &Jooosoor ~enciea. The O partmant shall not 
consent to any am ndment or tell'mlnation of 1 e Dedaratron tt'!Oul 1he consent o th 
US PA. 

11 . Dederanl rts SIJCCessors and a ~ns, ar'K'.:I any ru1ure owne, of lhe Property, shs I submit 
tQ t e Ooparlmen1 and tti USEPA c1 statement of ma nten.ance of he OO'w'C ts a.ndl 
rnsbic'lions asi 5-etfoll'lh h ll8in anni a . by Ma 31111l ofe't'ery~rear. This reporting requirement 
is the obltgatJon of each owner oHhe Property, or a por1ion of th Property, as o May 31 51 
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o1 ea year. Once lo a or ai portlon O'f fha Property has bcon wrwe:ted by Declaranl 
or any !J\.lbs qoonl owner, such predeCU:9-ior in liitle shall oo longer have any respol\Sibi y 
for e mission of ttle Report w1lh r~ped 1o 11le Property ii previously owned. 09(:laran . itts 
SUCCC$$0rs and e,s,,ign:s1 a.-.,d ill'l:,' future own of l t Property. hall provld& the fol owing 
notke in each Report: 

Tn,c covenan s • d re trlel!ions applies le to 11'11:s Prap11rty are belr g pally 
ma ·ntained, and no development or use wh eh iS inconsistent with 1tle Detlara: ·an 
or Covenanls ~ d Reslriclioru1. has oectJrretl since lt-.e date af tne Past arm JF.I 
report '" 

1:l. It Is e;xprewy agreed 1het 1tte US PA is na ttle reoplent of a real !Property teJ'4::1Sf bu1 is a 
th d paMy benefldery ,of ~ Dedaration of Cov na ts and Restr ctiooo aoo. as s\.lch, has 
the rights of enforCl:!mGnt. 

13. This Oecla ralion only epp s to l a Prape y expr,essl~ ldfl • 10d irl Exhlb t A and doe,s nol 
imp.air tti U SEPA or the Dop.ar1ment's. author fy wr1h rKpeci to 1he Pr rty er ,Dlher re I 
propertt ur d f he corttJol of D8darant. 

(Signature p go foDowi"'l) on n Xi page.) 



F-9

D 

IN WITNESS WH RE.OF. Declararit as caused this i . m.mient 1.0 be- executed Mi ot 
the date 1 st above ,.,,rittf!n, 

Vigin-du_5tries In~ .• 

A STA lE OF DELAWARE COOiPORA TION 

---~ ---~-1t~ -,V 

Br~,.11ln S e@Jle~· O 

STA: OF 

H~,m~pin 
COUNTY 0 

I. ~ h ?4. b f J Pr . . I ' • ( • rary Public) do .. ,.m~by certity lhat, 
R ... tr, CK ,, '.I • , n aulhorized represefltativ1:1 of Vigiridl trk:~ Inc.. perwna y 
appeBied before e thrs day nd acknowJedged the due xecutian of th fo~ojng instrument, 
M br:helf Gf the Corparatton, 

• orory Public or-"-'---~--=-.:..=..;:.--........ ----

y Co • sc,n Expires: -u....:~.::......----
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IN WITNESS W EREO . liha Agency has ca d lh~ irtS rumP.nt to be ex{ICUted as of 
ttie datG tirst abo¥e written 

W N SSES: 
SuuLh e~nv1Jna1 Depanmenc of Heam11 ana 

Environmental Conltol 

_ ___ _.::...--v~ ...... - -- By. 

~;~£~ Bure.a QSte Management 
Environ Uality Cootm 

COLmTYOF ---A , ~Lia ;l_ 

.. i:~,,.. ~UL. :K . .'~ tt- Notary Pllbl c ), do erelJy cs'1ify that, 
_ ____ _ _ ____ __ . Daphne G. Neel, Ch t or th.a Bureau Land arid W ~le 
Manag enl • t e South Caro ·na Departrnen1 o hleallh and Em,ironmet ,tal Con1rol, 

perso 1a11y appeBred before me rthis day nd acktlO\'\!ledged the due execuHon of •he foregoing 
lnstrurfl nt. 

1/~iiness my- hand a~ ol1.1 • I :s,s-al is 5 '
1 

ay of {J__Cf-."J.14. , 'l.0.!1., 

/ 

1 

/ ~-lttt 
ol.ary Public for i,,;J L ~ 

:i1y Oommfssion E)!plros 
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This Doc1ar.1tion is hereb~ approved by the United' St.ates E:nYlro11mental Prot~cii011 

Agency as a thna p a y bel'IBficiary this .zit{ day Df..c.r::.,.~~~,_ ____ . 201.E 

Uni l&d Smiate~ E nvl iron.nuMrta'.I Protec1ion Agency 

~ Bv· · --=-
~. , _ -

. reclor~ 
U.S. IEnw-onrnental Pl'Oleciioll'l 
Aoency RagiDll 4 
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Exhibit A 

u gal De!!itriptio11 

Ree ~ert)i in Q Cily af Spartenb rg, County or Spartanburg. Ste e of 
S□ uth Ca 'O an~, d ·scribed a.is ollows: 

All 1hase oe-rtalni p eaes. pare 1s Dlf ID1s of land, s tuate . ng a d being in 
the Co nt)' of SparlarmUJg. Ste e of So Ca or a, beillg enown ~nd 
Clesl~nated a:s Lots , 2, 3, , 51 1 7, 6 a 91 on pla1 and :s.urvey prep fi 
fo VJG Industries, Inc.. by re land & Associates, Inc, dated May 3. 1Q9Q. 
reil/JEed M~ 14, 1999, Co«led i.n the ROD O oo In latllaok 144, at ?sge 
-mo, Bl'!!d OO'i.•lng &uc rnetaE and boun . as a.J)P9Bfli. hroug , inoorpor.atc 
herein by rer nee. 

L iss, however. r:i tfuJ; mrta·n piece. IPB eel ar t of lkl . containing 5-orie 
h1Jn redths (51'100) ac , mare or lers$. loct1ted~ • g and t,a· El adjoin fl~ 
iihe present propeli'ly Of the lntematlooc:il Agric ral CollJQration, near 
A w lght • ·11s, County of Spal1a burg. Sla1e of South Caroli nai and oeingi 
more particularly de-scribed as kilrows.: Beginning ill an iron pin (new) oear 
me ga1s across th roao leadimig into lhe nt of Interns iona I A.grietJltural 
Corparstlon, and run11i~ ence , 66·10 . 118.5 reet {alon drl'.·cway) to 
a fenoe post, th 101:1 S. 30-0 . 32.08 tea to an irnn n cw): ence S 
81-(m Vr. 125.S feet to an 1~0 pi11, ttie beginn g co nru. e.11 o which II 
r "ors rullv appe;:ir by rn ence to .a plat thereof made by H. Smb no. C.E .. 
August 4, 193,1. This being e part of the s m property conveyed lo George 
Murph)' by 1'-1. E. Ravenel and Rav dson Trusi Ca p::iny, by, dead daied 
December 1, 19 6. Oeed Boo '?R, a Page 184, R.MC Office far 
Spartanburg County, Th s lb ng all 1he [Property oonve~ to lnteme ion I 
Agricultural Corpo • n by aed af Geo~ MIJifPl'lY dated Augll!i1 , 1931, 
Deed Book 7 • am Pe19e 340 . 

Alro, L~, and e:w:ctli)t U'lat real property consisting of appro:.:im,1tel 6.2-85 
acres in 'eh was oon11eye(i by D eel C!I Vtgtndu9tries Inc to Cily of 
Spi:lrlanburg. b~ Oe~ dated August 261 201 t and recorded In 1he Office of 
iihe Register of 00 s for Spartenb Irg Cou on Augu51 29, 201 1

1 
where­

it alJl)QaFS I IJBSdl Book QQB, 8t Pag 854. 

APN: 7-:20-00.,004,00 
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Exhibit B 

Restrlcl c, Pro;pariy 

Being ,ne pare€1I r.abele • AS-IJ , es sh.own on plat entitled Mapping E1<hibit fo Ra~ric.1iva 
Pr,op ·s (II Viginduslries. Inc.'\ and b Ing re pe ·cu1erty descn ed • s th lollo..■ii ng: 

Cot flt1ncing iit il!I QC MM1.m1 I'll uEC287[i0
• I 1i:ll1iri1 '!.I plJtJllsh ·d 5ou1h Carolina Gr1d 

Coordinates c,rl N; 1.126,844.61 reat& E: ,720,230.43 foot. aooe heading 542a30•1~tE, 
3,228.69 feet 1.o 1t1e POJNT OF BEG INNING: th nee eer:145•50 E, 30.36 foot to a paint; 
thence S 17"'1 D"22"E, 33.26 f.eet to a po1n,; lhence S74 a2 '1 'S'W, 30.00 feet fo ':.II o • t: 
th8t11::e N17°41'4:2' W, 30.311438.11.01he r'OINT Or B GI NING. c.onteining 957.9 S(iuare 
reel, mare or less. 

Betng the p re I o d .. f>R-1 ", a5, shown on plat n i led .. • epping hll,itro.r Re,s.bic1Jve 
Propertl~ of Viginidus1ries Inc:."', rid btelr:ig mare parllioola-rl~ descr1blfil:tl a:s the following: 

Comm ~ncing a1 e NGS Monu nt "EC267S'. having publisned South Ca ol ai Gnd 
Coordinates af N: 1, 126,-844.6•1 feet & E: 1, 720,230.-43 oot, thane nean ng 
S46'"13"06"E. 3,713.23 fe~ a 1he POlNT OF eEG INNING; 1henoe N40"3Ei'08~, B.30 feet 
to a poJrn, t et>iea 49"~'3611E, 14.00 fe!1l to a pDll1t; •henre NH:;r26"0J"E, 37 .81 feet lo 
s po nt Lh~noa l\,161 -=05r57H . 18.73 Ftief kl a pain - theric0: r■f51 • 6'44l"E, 25 -tlO focrt to a 
point; 1hB11ce S38 .. 4B

1
20"E. 14.68 tee, ro a 1)0 nt: th ~nee 549=os'03'W, 2□ .34 feet ta a 

pain , thence $59"-41'01 YI, 23.3-5 feet ,o c1 p ·ni; theinoe S65"22'34'W, 22.55 Feet to a 
polt1 • lrlooce S60~15•1(i"lN . 19.28 rei?'l a a pa nt; he -ce S4 r'07'24'VI/, , 53 feet to fl 
point; thence S40"5B'20"'\iV, a.HO fee11o a po t: U'tent::a N4@"21'£1T W, 16.34 fest to 1he 
POI ITT OF BEGIN ING, contl:I lr,g 1~ 94.4 square feet, m:ore or lass. 
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Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is 
for informational purposes only regarding the EPA’s response actions at the Site. 
Figure G1: Site Location Map 

MAP SOURCE: 

SITE LOCATION MAP DEVELOPED FROM THE 
SPARTANBURG (1983) SOUTH CAROLINA 7.5 
MINUTE U.S.G.S. TOPOGRAPHIC QUADRANGLE. 

CREATED BY: 50 International DrWe, Suite 150 
Patewood Plaza Three 
Greerwille, SC 29615 
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INTERNATIONAL MINERAL AND CHEMICAL 
FERTILIZER SUPERFUND SITE 

SPARTANBURG, SOUTH CAROLINA 
1--------------------------1 PROJECTNO: 288963.0.0.2 
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DATE: MAY 2018 
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Figure G2: COCs in Groundwater Exceeding MCLs/Cleanup Levels – July 2016 Through October 2022 
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Figure G3: Groundwater Level Map 
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Figure G4: pH Concentrations in Groundwater July 2016, April 2022, and October 2022 Isoconcentration Map 
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Figure G5: Beryllium Concentrations in Groundwater July 2016, April 2022, and October 2022 Isoconcentration Map 

M'W-14 
0.0024 .... • .. 

• 

• 

r 

MW-06 
0.000~ 

• 
MW-02R 
0.00071 

' SW-02 

• 

r 
• 

MW-"' 
00019 

, , , 

, , , , 
I MW-19 

/ 0.035 • 

MW-12 

MW-21 
a.on 

~~~~/ 
MW-18 ~ 0.026 - •MW-11 

0.019 

MW-12A 
0.024 .,."'( 

/

(l • MW-09 
•• 00028 

MW-05S MW:056 ~ ~~~~A 
.. 0.02 ~ ; O ~ 8/0.0047 .,. \. / 

MW-10 MW-05 - MW~A 
0

~ 0~011 •• 0.00046 

~-··'·· . 
MW- 17 . • , •·•-·•• 

,..-:-o o?-93f "'"·.... _. .... - '-ffl-16 
\.., :~ · - · · · - ·· ·- • 0 .00098 

.,,..•• ~= MW•03R 

, ...... ---· • • "'0.00040 

... 

I APRIL 2022 1 

• 
MW-02R 
0.0011 

• 
MW-14 
0.0020 

r 

BASELINE 
JULY 2016 

• 
MW-02R 
0.00090 

/ 
MW- 10 

I OCTOBER 2022 I 

LEGEND 

• 

♦ 

• 

WATER TABLE WELL 

OTHER WELLS 

SURFACE WATER LOCATION 

PROPERTY LINE 

STREAM 

INFILTRATION AREA 1 

INFILTRATION AREA 2 

INFILTRATION AREA 3 

FORMER SULFURIC ACID 
PLANT AREA (APPROXIMATE) 

FORMER PROCESS RESIDUAL AREAS 
(APPROXIMATE) 

TOPOGRAPHIC CONTOUR 

N 

i 
0 250 500 

Feet 

IMC FERTILIZER SUPERFUND SITE 
SPARTANBURG, SOUTH CAROLINA 

s-EETlnlfsERYLLIUM CONCENTRATIONS IN GROUNDWATER 
JULY 2016, APRIL 2022, AND OCTOBER 2022 

ISOCONCENTRATION BASEMAP 

Figure GS 



G-7  

 
 

Figure G6: Cadmium Concentrations in Groundwater July 2016, April 2022, and October 2022 Isoconcentration Map 
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Figure G7: Fluoride Concentrations in Groundwater July 2016, April 2022, And October 2022 Isoconcentration Map 
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APPENDIX H – DETAILED ARARs REVIEW 
 
Appendix H includes a review of relevant, site-related documents including the RODs, remedial action 
reports and recent monitoring data. CERCLA Section 121(d)(1) requires that Superfund remedial 
actions attain “a degree of cleanup of hazardous substance, pollutants, and contaminants released into 
the environment and of control of further release at a minimum which assures protection of human 
health and the environment.” The remedial action must achieve a level of cleanup that at least attains 
those requirements that are legally applicable or relevant and appropriate. In performing the FYR for 
compliance with ARARs, only those ARARs that address the protectiveness of the remedy are reviewed. 

 
• Applicable requirements are those cleanup standards, standards of control, and other substantive 

requirements, criteria or limitations promulgated under federal environmental or state 
environmental or facility siting laws that specifically address a hazardous substance, remedial 
action, location, or other circumstance found at a CERCLA site. 

• Relevant and appropriate requirements are those standards that, while not "applicable," address 
problems or situations sufficiently similar to those encountered at the CERCLA site that their use 
is well suited to the particular site. Only those state standards that are more stringent than federal 
requirements may be applicable or relevant and appropriate. 

• To-Be-Considered (TBC) criteria are non-promulgated advisories and guidance that are not 
legally binding but should be considered in determining the necessary remedial action. For 
example, TBCs may be particularly useful in determining health-based levels where no ARARs 
exist or in developing the appropriate method for conducting a remedial action. 

Chemical-specific ARARs are health- or risk-based numerical values or methodologies which, when 
applied to site-specific conditions, result in the establishment of numerical values. These values 
establish an acceptable amount or concentration of a chemical that may remain in, or be discharged to, 
the ambient environment. Examples of chemical specific ARARs include Maximum Contaminant 
Levels (MCLs) under the federal Safe Drinking Water Act and ambient water quality criteria 
enumerated under the federal Clean Water Act (CWA). 

 
Action-specific ARARs are technology- or activity-based requirements or limits on actions taken with 
respect to a particular hazardous substance. These requirements are triggered by a remedial activity, 
such as discharge of contaminated groundwater or in-situ remediation. 

 
Location-specific ARARs are restrictions on hazardous substances, or the conduct of the response 
activities solely based on their location in a special geographic area. Examples include restrictions on 
activities in wetlands, sensitive habitats, and historic places. 

 
Remedial actions are required to comply with the chemical specific ARARs identified in the ROD. In 
performing the five-year review for compliance with ARARs, only those ARARs that address the 
protectiveness of the remedy are reviewed. 
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Table H1: Chemical Specific ARARs 
 

Chemical Specific ARARs for IMC Fertilizer Superfund Site 

Action/Media Requirements Prerequisite Citation(s) 

 
Classification of 
Groundwater 

All South Carolina groundwater is classified 
Class GB under SCDHEC R. 61-68H.9. which 
meets the definition of underground sources of 
drinking water. 

 
Groundwater, except within mixing 
zones, within the state of South 
Carolina - applicable 

 
SCDHEC Reg. 61-68H.2 

 All inorganic and organic contaminants in 
underground sources of drinking water may not 
exceed Maximum Contaminant levels (MCLs) 
as set forth in R.61-58, State Primary Drinking 
Water Regulations. 

  

Restoration of 
groundwater as a 
potential drinking 
water source 

 
Site Contaminants of Concern: 
Beryllium 4 µg/L 
Cadmium 5 µg/L 
Thallium 2 µg/L 
Lead 15 µg/L 
Fluoride 4000 µg/L 

Groundwater classified as 
underground source of drinking 
water (USDW) as (defined in 
SCDHEC Reg. 61-68B.62) - 
relevant and appropriate 

SCDHEC Reg. 61-68H.9.b 
40 CFR Part 141 Subpart G 
(National Primary Drinking 
Water Regulations) 

 Nitrate  10000 µg/L   
 Benzene 5 µg/L 

Note: µg/L – micrograms per liter 
  

 The requirements of this Subpart I constitute 
the national primary drinking water regulations 
for lead. 

 
Groundwater classified as 
underground source of drinking 

 
 

40 CFR 141.80(a) 

The lead action level is exceeded if the 
concentration of lead is greater than 0.015 
mg/L. 

water - relevant and 
appropriate 

40 CFR 141.80(c)(1) 
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Chemical Specific ARARs for IMC Fertilizer Superfund Site 

Action/Media Requirements Prerequisite Citation(s) 

  
 

Shall not exceed concentrations or amounts 
such as to interfere with use, actual or 
intended, as determined by SCDHEC. 

Presence of waste, pesticides, 
other synthetic organic 
compounds, deleterious 
substances, or constituents 
thereof not specified in 
SCDHEC R. 61-68H.9a or b. in 
Class GB groundwater - 
relevant and appropriate 

 
 
 
SCDHEC R. 61-68H.9.C 

 
 
 

Table H2: Action Specific ARARs 
 

Action Specific ARARs for IMC Fertilizer Superfund Site 

Action Requirements Prerequisite Citation(s) 

Monitoring Well Installation, Operation, and Abandonment 

 
Installation of Permanent and 
Temporary Monitoring Wells 

All monitoring wells shall be drilled, 
constructed, maintained, operated, and/or 
abandoned to ensure that underground 
sources of drinking water are not 
contaminated. 

 
Construction of permanent 
and temporary monitoring 
wells, as defined in R. 61-71B 
- applicable 

 
 
SCDHEC R. 61-71H.1(b) 

 
 
Installation of Permanent 
Conventionally Installed or 
Direct Push Monitoring Wells 

Wells shall be grouted from the top of the 
bentonite seal to the land surface. 

 
Grout is to be composed of neat cement, a 
bentonite cement mixture, or high solids 
sodium bentonite grout. 

 
Construction of permanent 
conventionally installed or 
direct push monitoring 
wells, as defined in R. 61- 
71B - applicable 

SCDHEC R. 61- 
71H.2.a.(1),(2) 
[conventionally installed 
wells] 
SCDHEC R. 61- 
71H.3.b.(1),(2) [direct 
push wells] 
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Action Specific ARARs for IMC Fertilizer Superfund Site 

Action Requirements Prerequisite Citation(s) 

 The diameter of the annular space shall 
be large enough to allow for forced 
injection of grout through a tremie pipe. 

 
All grouting shall be accomplished using 
forced injection to emplace the grout. 
When emplacing the grouting material, 
the tremie pipe shall be lowered to the 
bottom of the zone to be grouted. The 
tremie pipe shall be kept full 
continuously from start to finish of the 
grouting procedure, with the discharge 
end of the tremie pipe being continuously 
submerged in the grout until the zone to 
be grouted is completely filled. 

  
 
 
 
SCDHEC R. 61- 
71H.2.a.(3),(4) 
[conventionally 
installed wells] 
SCDHEC R. 61- 
71H.3.b.(3),(4) [direct 
push wells] 

 A cement or aggregate reinforced 
concrete pad at the ground surface of 
appropriate durability and strength, 
considering the setting and location of 
each well, that extends six inches beyond 
the borehole diameter and six inches 
below ground surface is required. The 
pad shall be capable of preventing 
infiltration between the surface casing 
and the borehole to the subsurface. 

  
SCDHEC R. 61- 
71H.2.a.(5) 
[conventionally installed 
wells] 
SCDHEC R. 61- 
71H.3.b.(5) [direct push 
wells] 

 
Installation of Permanent 
Conventionally Installed or 
Direct Push Monitoring Wells 
(cont'd) 

Well Construction and Materials 
Standards - 

1) Casing shall be of sufficient 
strength to withstand normal forces 
encountered during and after well 
installation and be composed of material 

Construction of 
permanent conventionally 
installed or direct push 
monitoring wells, as 
defined in R. 61- 71B - 
applicable 

SCDHEC R. 61 - 71H.2.b. 
[conventionally installed 
wells] 
SCDHEC R. 61 - 71H.3.c 
[direct push wells] 
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Action Specific ARARs for IMC Fertilizer Superfund Site 

Action Requirements Prerequisite Citation(s) 

 so as to minimally affect water quality 
analyses. 

2) Casing shall have a sufficient 
diameter to provide access for sampling 
equipment. 

3) A properly hydrated bentonite seal 
with a minimum thickness of twelve 
inches directly above the filler pack shall 
be used, if the well has a filter pack. 

4) The monitoring well Intake or 
screen design shall minimize formational 
materials from entering the well. The 
filter pack 17 shall be utilized opposite 
the well screen as appropriate in so that 
parameter analyses will be minimally 
affected. 

5) A locking cap or other security 
devices to prevent damage and/or 
vandalism shall be used. 

6) Monitoring wells completed below 
grade shall be in 
a watertight vault with a well cap to 
prevent infiltration of surface water into 
the well. 

  

 
Additional Requirements for 
Installation of Direct Push 
Monitoring Wells 

Direct push wells cannot be installed 
below a confining layer unless it can be 
demonstrated to the satisfaction of the 
Department that cross-contamination of 
the aquifer systems can be prevented. 

Construction of direct 
push monitoring wells, as 
defined in R. 61-71B- 
applicable 

 
 
R. 61-71H.3.a. 
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Action Specific ARARs for IMC Fertilizer Superfund Site 

Action Requirements Prerequisite Citation(s) 

 
 
 
 
 
Installation of Temporary 
Monitoring Wells 

Construction and Materials - 
(1) Casing shall be of sufficient strength 
to withstand normal forces encountered 
during and after well installation and be 
20 composed of material so as to 
minimally affect water quality analyses. 
(2) Casing shall have a sufficient diameter 
to provide access for sampling 
equipment. 
(3) The monitoring well intake or screen 
design shall minimize formational 
materials from entering the well. The filter 
pack or intake shall be utilized opposite the 
well screen as appropriate so that parameter 
analyses will be minimally affected. 

 
 
 
 
Construction of temporary 
monitoring wells, as 
defined in R. 61-718- 
applicable 

 
 
 
 
 
 
SCDHEC R. 61- 71H.4.a. 

 All temporary monitoring wells shaft be 
sealed with a watertight cap or seal until 
abandoned. Temporary monitoring wells 
shall be maintained such that they are not a 
source or channel of contamination before 
they are abandoned. 

Operation and 
maintenance of temporary 
monitoring wells, as defined 
in R. 61-71B - applicable 

 
 
SCOHEC R. 61- 71H.4.b. 

 
 
 
Abandonment of Permanent 
Conventionally Installed 
Monitoring Wells 

Abandonment of permanent 
conventionally Installed monitoring wells 
shall be by forced Injection of grout or 
pouring through a tremie pipe starting at 
the bottom of the well and proceeding to 
the surface In one continuous operation. 
The well shall be filled with either with neat 
cement, bentonite-cement, or 20% high 
solids sodium bentonite grout, from the 
bottom of the well to the land surface. 

 
 
 

Abandonment of permanent 
conventionally Installed 
monitoring wells - applicable 

 
 
 
 
SCDHEC R. 61- 71H.2.e. 
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Action Specific ARARs for IMC Fertilizer Superfund Site 

Action Requirements Prerequisite Citation(s) 

Abandonment of Permanent 
Direct Push Monitoring Wells 

(1) Permanent direct push wells that do not 
penetrate a confining layer shall be 
abandoned by removing all casing from 
the subsurface and be grouted by forced 
injection through a tremie pipe from the 
total depth to the land surface, or by forced 
injection or pouring of neat cement, 
bentonite-cement or 20% high solids 
sodium bentonite grout through a tremie 
pipe starting at the bottom of the well and 
proceeding to the surface. 
(2) Direct push wells that penetrate a 
confining layer shall be abandoned by 
forced Injection or pouring of neat cement, 
bentonite-cement, or 20% high solids 
sodium bentonite grout through a tremie 
pipe starting at the bottom of the well and 
proceeding to the surface in one 
continuous operation. 

Abandonment of permanent 
direct push monitoring wells, 
as defined In R.61- 71B- 
applicable 

SCDHEC R. 61- 71H.2.f. 

Underground Infiltration Galleries - Installation, Operation, and Abandonment 
 
 
 
 
Injection of reagents through 
Underground infiltration galleries 

An injection activity cannot allow the 
movement of fluid containing any 
contaminant into USDWs, if the presence of 
that contaminant may cause a violation or 
the primary drinking water standards under 
40 CFR part 141, other health-based 
standards, or may otherwise adversely 
affect the health of persons. This prohibition 
applies to well construction, operation, 
maintenance, conversion, plugging, closure, 
or any other injection activity. 

 
 
 
 

Class V wells [as defined in 40 
CFR 144.6(e)) used to inject 
reagents - applicable 

 
 
 
 

40 CFR 144.82(a)(1) 
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Action Specific ARARs for IMC Fertilizer Superfund Site 

Action Requirements Prerequisite Citation(s) 

 The movement of fluids containing wastes 
or contaminants into underground sources of 
drinking water as a result of injection is 
prohibited if the presence of the waste or 
contaminant: 
• May cause a violation of any drinking 
water standard under R61-58.5; or, 
• May otherwise adversely affect the 
health of persons. 

Operation of wells, including 
subsurface fluid distribution 
systems, as defined In R. 61- 
87.2(2), for underground 
injection of any fluids into the 
subsurface or ground waters of 
the State of South Carolina - 
applicable 

 
 
 
 
SCDHEC R.61-87.5 

  
 

No person shall construct, use, or 
operate a Class V.A. well for injection in 
violation of R61-87.5. 

Class V.A. injection wells 
[as classed in R.61- 
87.11(E)(1)(g)), including 
subsurface fluid 
distribution system [as 
defined in 87.2(2)] for use 
in experimental 
technologies - applicable 

 
 
 
SCDHEC R.61- 
87.11(E)(2)(b) 

 
 
 
 
 
Operation of underground 
infiltration galleries 

At a minimum, the following 
information concerning the injection 
formation shall be determined or 
calculated: 
(1) Fluid pressure: 
(2) Estimated fracture pressure: 
(3) Physical and chemical 
characteristics of the injection zone. 
Note: Depending upon how the 
chemical reagent is introduced to the 
infiltration galleries this requirement 
may be considered. 

 
Operation of Class V.A. 
wells, including subsurface 
fluid distribution systems, 
as defined in R. 61-87.2(2). 
for underground injection 
of any fluids into the 
subsurface or ground 
waters of the State of 
South Carolina - 
applicable 

 
 
 
 
 

SCDHEC R.61- 87.14(D) 
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Action Specific ARARs for IMC Fertilizer Superfund Site 

Action Requirements Prerequisite Citation(s) 

 Shall at all times proper1y operate and 
maintain all facilities and systems of 
treatment and controls which are 
installed or used. 

  
SCDHEC R.61- 87.13(X) 

 Shall report malfunction of injection 
system which may cause fluid 
migration into or between underground 
sources of drinking water; shall 
immediately stop injection upon 
determination that the injection system 
has malfunctioned and could cause 
fluid migration Into or between 
underground sources or drinking water; 
shall not restart the injection system 
until the malfunction has been 
corrected. 

  
 
 
 

SCDHEC R.61- 
87.13(EE) 

 
 
 
 
 
 
Monitoring of underground 
infiltration galleries 

An appropriate number of monitoring 
wells shall be completed into the 
injection zone and into any underground 
sources of drinking water which could be 
affected by the injection operation. 
These wells shall be located in such a 
fashion as to detect any excursion of 
injection fluids, process by-products, or 
formation fluids outside the injection 
area or zone. If the operation may be 
affected by subsidence or catastrophic 
collapse the monitoring wells shalt be 
located so that they will not be 
physically affected. 

 
Monitoring of Class V.A. 
wells, including 
a subsurface fluid 
distribution system, as 
defined In R. 61-87.2(Z). 
used for underground 
injection of any fluids into 
the subsurface or 
groundwaters of the State 
of South Carolina - 
applicable 

 
 
 
 
 

SCDHEC R.61- 
87.14(G)(1) 
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Action Specific ARARs for IMC Fertilizer Superfund Site 

Action Requirements Prerequisite Citation(s) 

 In determining the number, location, 
construction, and frequency of 
monitoring of the monitoring wells the 
following criteria shall be considered: 
(a) The population relying on the 
USDW affected or potentially affected 
by the injection operation; 
(b) The proximity of the injection 
operation to points of withdrawal of 
drinking water; 
(c) The local geology and 
hydrogeology; 
(d) The operating pressures and 
whether a negative pressure gradient Is 
being maintained; 
(e) The nature and volume of the 
Injected fluid, the 
formation water, and the process by- 
products; and 
(f) The Injection well density. 

  
 
 
 
 
 
 
 
SCDHEC R.61- 
87.14(G)(2) 

 Monitoring requirements shall, at a 
minimum, specify: 
• Monitoring of the nature of 
injected fluids with sufficient frequency 
to yield representative data on 
its characteristics; 
• Monitoring of Injection pressure 
and either flow rate or volume semi- 
monthly. or metering and dally 
recording of injected and produced fluid 
volumes as appropriate 
• Monitoring of the fluid level in the 

  
 
 
 

SCDHEC R.61- 
87.14(G)(3)(a),(b),(d) 
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Action Specific ARARs for IMC Fertilizer Superfund Site 

Action Requirements Prerequisite Citation(s) 

 injection zone semi• monthly, where 
appropriate and monitoring of the 
parameters chosen to measure water 
quality in the monitoring wells semi- 
monthly. 
Note: Monitoring of injections and 
monitoring wells will be conducted 
pursuant to an EPA-approved 
monitoring plan documented in 
appropriate CERCLA RD/RA document 

  

 
 
 
Plugging and abandonment of 
infiltration galleries 

 
The well to be abandoned shall be in a 
state of static equilibrium with the mud 
weight equalized top to bottom, by a 
method prescribed by the Department 
prior to the placement of the cement 
plug(s). 

Abandonment of Class V.A 
wells, including subsurface 
fluid distribution systems, as 
defined In R. 81-87.2(2), for 
underground injection of any 
fluids into the subsurface or 
ground waters of the State of 
South Carolina - applicable. 

 
 
 
SCOHEC R.87.15(B) 

 The well must be plugged in such a 
manner which will not allow the 
movement of fluids either into or between 
underground sources of drinking water. 

  
SCDHEC R.87.15(C) 

 Wells must be closed in a manner that 
complies with prohibition of fluid 
movement in 40 CFR 144.82(a). Also, any 
soil, gravel, sludge, liquids, or other 
materials removed from or adjacent to the 
well must be disposed or otherwise 
managed in accordance with substantive 
applicable Federal, State, and local 
regulations and requirements. 

 
 
 

Class V wells [as defined In 
40 CFR 144.6(e)] used to 
inject reagents – applicable. 

 
 
 

40 CFR 144.82(b) 
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ARAR applicable or relevant and appropriate requirement NPDES National Pollutant Discharge Elimination System 
CFR Code of Federal Regulations RCRA Resource Conservation and Recovery Act of 1976 
CWA Clean Water Act of 1972 SCDHEC South Carolina Department of Health and 
OEACT deactivation  Environmental Control 
EPA U.S. Environmental Protection Agency TCLP Toxicity Characteristic Leaching Procedure 
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Groundwater Chemical Specific ARARs 

The cleanup levels for groundwater at the Site are based on primary MCLs (40 CFR Part 141-143) for 
groundwater, the Federal Action Level for lead, and the practical quantitation limit for 2,4- 
dinitrotoluene. This FYR compared groundwater ARARs in the 2014 ROD against the current values of 
these ARARs. None of the ARARs have changed since 2014. In addition, no new MCLs has been 
established for 2,4-Dinitrotoluene (2,4-DNT). The practical quantitation limit for 2,4-DNT has  
not changed. 

 

Table H3 presents the 2014 ROD list of COCs and their cleanup levels and compares them to the current 
applicable ARARs. This FYR did not identify any changes to the assumptions applied to the site- 
specific, risk-based cleanup level calculations at the time of the 2014 ROD that affects current or future 
protectiveness of the site. 

 
Table H3: Summary of Groundwater ARAR Changes 

 
 
Contaminant 

2014 ROD 
Cleanup Levelsa 

(µg/L)b 

Current ARARsc 
(µg/L) 

ARARs More or Less Stringent than 
Cleanup Levels? 

Beryllium 4 4 No changes 
Cadmium 5 5 No changes 
Thallium 2 2 No changes 
Lead 15d 15d No changes 

Fluoride 4,000 4,000 No changes 

Nitrate 10,000 10,000 No changes 
Benzene 5 5 No changes 
2,4-DNT 10e 10e No changes 
Notes: 

a) Source: 2014 ROD;. 
b) µg/L – micrograms per liter. 
c) Current ARARs are based on Federal (40 CFR 141 -143) and South Carolina Department of Health and 

Environmental Control State Primary Drinking Water Regulations (South Carolina Code of Regulations Chapter 
61-58) and are the same. Federal standards are based on National Primary Drinking Water Maximum 
Contamination Levels and state standards are based on South Carolina R.61-58.5 Maximum Contaminant Levels 
in Drinking Water. Listed values are MCLs from https://www.epa.gov/ground-water-and-drinking-water/table- 
regulated-drinking-water-contaminants, accessed 1/23/23. 

d) Federal Action Level - In 1991, EPA published a regulation to control lead and copper in drinking water. This 
regulation is known as the Lead and Copper Rule (also referred to as the LCR). The LCR includes “90th 
percentile” action level of 15 µg/L for lead (based on the 90th percentile sample level). Unlike the MCLG, which 
is based on what is safe for human health, the action level for lead is based on feasibility. Feasibility entails what 
is achievable using the best technology and treatment techniques while taking costs into account. Under the 1991 
LCR, if samples contain lead concentrations less than 15 ppb, no action is required, despite EPA’s assessment 
that any level of lead in drinking water is harmful to human health. 

e) Practical Quantitation Limit (PQL) means the lowest concentration of an analyte that can be measured within 
specified limits of precision and accuracy during routine laboratory operating conditions. 

https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants
https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants
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No new exposure pathways were identified. No new methodologies to determine risk more accurately 
were identified during this Five-Year Review. Groundwater cleanup levels are based on federal and state 
drinking water standards and are not addressed further. 
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APPENDIX I – WATER LEVEL ELEVATION TABLE 
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Table I1: Groundwater Elevations 
IMC Fertilizer Superfund Site, Spartanburg, South Carolina 

 
 
 

Well ID 

 
 

Date 

Measuring 
Point 

Elevation 
(ft) 

 
Depth to 

Water 
(ft) 

 
Water Level 
Elevation 

(ft) 

 
 
 
 

MW-02R 

7/5/2016  
 
 
 

636.09 

9.59 626.50 
3/18/2019 7.59 628.50 
4/1/2020 8.05 628.04 

10/5/2020 8.79 627.30 
4/2/2021 7.25 628.84 

10/4/2021 9.59 626.5 
4/4/2022 8.59 627.50 

10/3/2022 10.66 625.43 
 
 
 
 

MW-03R 

7/5/2016  
 
 
 

628.38 

8.01 620.37 
3/18/2019 5.63 622.75 
4/1/2020 6.06 622.32 

10/5/2020 6.99 621.39 
4/2/2021 5.31 623.07 

10/4/2021 7.96 620.42 
4/4/2022 6.58 621.80 

10/3/2022 8.87 619.51 
 
 
 
 

MW-05S 

7/5/2016  
 
 
 

642.56 

21.2 621.36 
3/18/2019 18.85 623.71 
4/1/2020 19.45 623.11 

10/5/2020 20.79 621.77 
4/2/2021 19.09 623.47 

10/4/2021 21.55 621.01 
4/4/2022 20.12 622.44 

10/3/2022 22.26 620.30 
 
 
 
 

MW-05 

7/5/2016  
 
 
 

641.53 

20.06 621.47 
3/18/2019 17.73 623.80 
4/1/2020 18.35 623.18 

10/5/2020 19.65 621.88 
4/2/2021 17.95 623.58 

10/4/2021 20.41 621.12 
4/4/2022 19.01 622.52 

10/3/2022 21.16 620.37 
 
 
 
 

MW-05A 

7/5/2016  
 
 
 

641.18 

19.67 621.51 
3/18/2019 17.33 623.85 
4/1/2020 17.93 623.25 

10/5/2020 19.27 621.91 
4/2/2021 17.53 623.65 

10/4/2021 20.01 621.17 
4/4/2022 18.61 622.57 

10/3/2022 20.77 620.41 
 
 
 
 

MW-05B 

7/5/2016  
 
 
 

643.95 

22.46 621.49 
3/18/2019 20.09 623.86 
4/1/2020 20.69 623.26 

10/5/2020 22.11 621.84 
4/2/2021 20.31 623.64 

10/4/2021 22.81 621.14 
4/4/2022 21.38 622.57 

10/3/2022 23.56 620.39 
 
 
 
 

MW-06 

7/5/2016  
 
 
 

641.16 

8.1 633.06 
3/18/2019 5.27 635.89 
4/1/2020 6.31 634.85 

10/5/2020 7.66 633.50 
4/2/2021 5.61 635.55 

10/4/2021 8.35 632.81 
4/4/2022 7.34 633.82 

10/3/2022 9.34 631.82 
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Table I1 Continued: Groundwater Elevations 
IMC Fertilizer Superfund Site, Spartanburg, South Carolina 

 
 
 

Well ID 

 
 

Date 

Measuring 
Point 

Elevation 
(ft) 

 
Depth to 

Water 
(ft) 

 
Water Level 
Elevation 

(ft) 

 
 
 
 

MW-07 

7/5/2016  
 
 
 

623.00 

9.3 613.70 
3/18/2019 6.59 616.41 
4/1/2020 6.99 616.01 

10/5/2020 9.05 613.95 
4/2/2021 6.15 616.85 

10/4/2021 9.75 613.25 
4/4/2022 7.99 615.01 

10/3/2022 10.18 612.82 
 
 
 
 

MW-08 

7/5/2016  
 
 
 

623.85 

10.7 613.15 
3/18/2019 8.33 615.52 
4/1/2020 8.77 615.08 

10/5/2020 10.5 613.35 
4/2/2021 7.99 615.86 

10/4/2021 10.88 612.97 
4/4/2022 9.7 614.15 

10/3/2022 11.08 612.77 
 
 
 
 

MW-09 

7/5/2016  
 
 
 

623.59 

10.3 613.29 
3/18/2019 9.15 614.44 
4/1/2020 10 613.59 

10/5/2020 10.7 612.89 
4/2/2021 9.75 613.84 

10/4/2021 10.63 612.96 
4/4/2022 10.57 613.02 

10/3/2022 11.46 612.13 
 
 
 
 

MW-09A 

7/5/2016  
 
 
 

623.11 

8.9 614.21 
3/18/2019 7.69 615.42 
4/1/2020 8.47 614.64 

10/5/2020 9.22 613.89 
4/2/2021 8.17 614.94 

10/4/2021 9.09 614.02 
4/4/2022 8.91 614.20 

10/3/2022 9.91 613.20 
 
 
 
 

MW-10 

7/5/2016  
 
 
 

623.54 

11.53 612.01 
3/18/2019 10.27 613.27 
4/1/2020 10.59 612.95 

10/5/2020 11.15 612.39 
4/2/2021 10.35 613.19 

10/4/2021 11.11 612.43 
4/4/2022 11.05 612.49 

10/3/2022 11.81 611.73 
 
 
 
 

MW-11 

7/5/2016  
 
 
 

623.86 

10.15 613.71 
3/18/2019 8.35 615.51 
4/1/2020 8.69 615.17 

10/5/2020 10.12 613.74 
4/2/2021 8.29 615.57 

10/4/2021 10.58 613.28 
4/4/2022 9.89 613.97 

10/3/2022 11.29 612.57 
 
 
 
 
MW-11AR 

7/5/2016  
 
 
 

623.89 

6.6 617.29 
3/18/2019 4.79 620.10 
4/1/2020 5.41 619.48 

10/5/2020 6.49 618.40 
4/2/2021 5.01 618.88 

10/4/2021 6.99 616.90 
4/4/2022 5.34 619.55 

10/3/2022 7.56 616.33 
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Table I1 Continued: Groundwater Elevations 
IMC Fertilizer Superfund Site, Spartanburg, South Carolina 

 
 
 

Well ID 

 
 

Date 

Measuring 
Point 

Elevation 
(ft) 

 
Depth to 

Water 
(ft) 

 
Water Level 
Elevation 

(ft) 

 
 
 
 

MW-12 

7/5/2016  
 
 
 

643.41 

24.04 619.37 
3/18/2019 21.27 622.14 
4/1/2020 21.83 621.58 

10/5/2020 23.63 619.78 
4/2/2021 21.51 621.90 

10/4/2021 24.42 618.99 
4/4/2022 22.62 620.79 

10/3/2022 25.08 618.33 
 
 
 
 

MW-12A 

7/5/2016  
 
 
 

643.81 

24.32 619.49 
3/18/2019 21.67 622.14 
4/1/2020 22.27 621.54 

10/5/2020 23.95 619.86 
4/2/2021 21.93 621.88 

10/4/2021 24.75 619.06 
4/4/2022 23.03 620.78 

10/3/2022 25.37 618.44 
 
 
 
 

MW-14 

7/5/2016  
 
 
 

681.48 

42.42 639.06 
3/18/2019 35.57 645.91 
4/1/2020 39.01 642.47 

10/5/2020 42.79 638.69 
4/2/2021 38.99 642.49 

10/4/2021 44.03 637.45 
4/4/2022 42.85 638.63 

10/3/2022 45.04 636.44 
 
 
 
 

MW-16 

7/5/2016  
 
 
 

626.28 

8.01 618.27 
3/18/2019 6.37 619.91 
4/1/2020 6.25 620.03 

10/5/2020 7.32 618.96 
4/2/2021 6.05 620.23 

10/4/2021 7.81 618.47 
4/4/2022 6.94 619.34 

10/3/2022 8.67 617.61 
 
 
 
 

MW-17 

7/5/2016  
 
 
 

628.16 

2.3 625.86 
3/18/2019 0.91 627.25 
4/1/2020 1.47 626.69 

10/5/2020 1.44 626.72 
4/2/2021 1.19 626.97 

10/4/2021 1.96 626.20 
4/4/2022 1.45 626.71 

10/3/2022 2.34 625.82 
 
 
 
 

MW-18 

7/5/2016  
 
 
 

653.74 

30.66 623.08 
3/18/2019 24.57 629.17 
4/1/2020 27.05 626.69 

10/5/2020 30.23 623.51 
4/2/2021 26.23 627.51 

10/4/2021 31.45 622.29 
4/4/2022 28.97 624.77 

10/3/2022 32.22 621.52 
 
 
 
 

MW-19 

7/5/2016  
 
 
 

627.87 

13.05 614.82 
3/18/2019 9.41 618.46 
4/1/2020 10.17 617.70 

10/5/2020 12.65 615.22 
4/2/2021 9.23 618.64 

10/4/2021 13.45 614.42 
4/4/2022 11.53 616.34 

10/3/2022 13.91 613.96 
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Table I1 Continued: Groundwater Elevations 
IMC Fertilizer Superfund Site, Spartanburg, South Carolina 

 
 
 

Well ID 

 
 

Date 

Measuring 
Point 

Elevation 
(ft) 

 
Depth to 

Water 
(ft) 

 
Water Level 
Elevation 

(ft) 

 
 
 
 

MW-20 

7/5/2016  
 
 
 

624.93 

11.41 613.52 
3/18/2019 8.71 616.22 
4/1/2020 9.09 615.84 

10/5/2020 11.11 613.82 
4/2/2021 8.21 616.72 

10/4/2021 11.96 612.97 
4/4/2022 10.13 614.80 

10/3/2022 12.06 612.87 
 
 
 
 

MW-21 

7/5/2016  
 
 
 

624.36 

11.31 613.05 
3/18/2019 9.73 614.63 
4/1/2020 10.05 614.31 

10/5/2020 11.43 612.93 
4/2/2021 9.51 614.85 

10/4/2021 11.89 612.47 
4/4/2022 10.69 613.67 

10/3/2022 12.24 612.12 
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APPENDIX J - ANALYTICAL RESULTS FOR GROUNDWATER 
MONITORING WELLS 



J-2  

Table J1: Groundwater Analytical Results - IMC Fertilizer, Spartanburg, South Carolina 
 

 
 
SAMPLE 
LOCATION 

 
 

DATE 

PARAMETER(1) 
VOC SVOC METALS WET CHEMISTRY FIELD PARAMETERS 

 
BENZENE 

 
2,4- 

DINITROTOLUENE 

 
BERYLLIUM 

 
CADMIUM 

 
LEAD 

 
THALLIUM 

 
FLUORIDE 

 
NITRATE 

as N 

 
TSS 

 
pH (s.u.) 

 
TEMPERATURE 

(°C) 

SPECIFIC 
CONDUCTANCE 

(µmhos/cm @ 
25°C) 

 
TURBIDITY (ntu) 

CLEANUP LEVEL(2) 0.005 0.01 0.004 0.005 0.015 0.002 4.0 10.0 -- -- -- -- -- 
 
 
 
 
MW-02R 

7/8/2016 <0.0050 < 0.0080 0.0011 < 0.00010 < 0.0010 < 0.00050 0.26 0.89 < 1.0 4.84 25.3 93 0 
4/7/2020 < 0.0010 < 0.0080 0.00082 < 0.00050 < 0.0010 < 0.00050 0.13 0.75 < 1.7 4.48 14.34 46 0 

10/12/2020 < 0.0010 < 0.0080 0.00097 < 0.00050 < 0.0010 < 0.00050 0.16 0.36 J+ < 1.7 4.79 20.08 57 0 
4/8/2021 < 0.0010 < 0.0080 0.0011 < 0.00050 < 0.0010 < 0.00050 0.15 0.59 < 2.5 4.77 15.23 79 0 
10/7/2021 < 0.0010 < 0.0080 0.0009 < 0.00050 < 0.0010 < 0.00050 0.15 0.51 J- < 2.5 4.62 20.18 56 0 
4/5/2022 < 0.0010 < 0.0080 0.00071 < 0.00050 < 0.0010 < 0.00050 0.2 0.75 J- <2.5 4.69 14.83 90 0.43 
10/6/2022 < 0.0010 < 0.0080 0.00090 < 0.00050 < 0.0010 < 0.00050 0.18 J- 0.72 < 2.5 4.95 20.39 90 1.97 

 
 
 
 
MW-03R 

7/6/2016 <0.0050 < 0.0080 < 0.00040 < 0.00010 < 0.0010 < 0.00050 0.63 1.6 < 1.0 5.32 18.54 197 2.38 
4/8/2020 < 0.0010 < 0.0080 0.00046 < 0.00050 < 0.0010 < 0.00050 0.46 0.98 2.7 4.62 17.23 137 0 

10/12/2020 < 0.0010 < 0.0080 0.00041 < 0.00050 < 0.0010 < 0.00050 0.3 0.85 J+ < 1.7 4.99 18.96 169 4.4 
4/9/2021 < 0.0010 < 0.0080 0.00046 < 0.00050 < 0.0010 < 0.00050 0.38 0.97 < 2.5 4.7 17.38 209 8.05 
10/7/2021 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 0.25 1.3 J- < 2.5 5.1 18.44 143 0 
4/8/2022 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 0.46 1 <2.5 4.95 15.12 200 0.06 
10/6/2022 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 0.26 J- 1.3 < 2.5 5.34 18.91 180 0.93 

 
 
 
 
MW-05S 

7/7/2016 0.14 < 0.0080 0.02 0.0043 0.0024 < 0.00050 66 48 < 1.0 3.9 19.35 3500 0 
4/2/2020 0.068 < 0.0080 0.019 0.0029 0.0016 < 0.00050 47 74 < 1.7 3.94 17.09 2810 0.16 
10/7/2020 0.078 < 0.0080 0.018 0.0031 0.0022 < 0.00050 48 34 < 1.7 4.08 20.26 2710 0 
4/5/2021 0.05 < 0.0080 0.018 0.0026 < 0.0010 < 0.00050 50 43 < 2.5 4.01 21.97 2570 1.81 
10/5/2021 0.064 0.021 0.016 0.0024 0.0016 < 0.00050 48 29 < 2.5 4.43 18.25 2560 1.3 
4/4/2022 0.048 < 0.0080 0.017 0.0029 0.0014 < 0.00050 34 38 <2.5 3.97 18.12 2530 0.01 

10/11/2022 0.047 < 0.0080 0.014 < 0.013 < 0.025 < 0.013 36 J- 37 J- 3.0 3.97 19.1 2510 2.51 
 
 
 
 
MW-05 

7/7/2016 0.012 0.095 0.021 0.00059 < 0.0010 < 0.00050 56 6.8 < 1.0 4.98 20.98 708 0 
4/2/2020 0.007 0.097 0.018 < 0.00050 < 0.0010 < 0.00050 42 5.6 < 1.7 5.05 18.99 311 7.25 
10/7/2020 0.0047 0.1 0.017 < 0.00050 < 0.0010 < 0.00050 44 5.8 < 1.7 5.24 18.95 358 0.1 
4/5/2021 0.0061 0.097 0.017 < 0.00050 < 0.0010 < 0.00050 38 5.9 < 2.5 4.79 17.52 458 2.58 
10/5/2021 0.0034 0.064 0.015 < 0.00050 < 0.0010 < 0.00050 36 4.4 2.6 5.91 19.22 366 1.3 
4/4/2022 0.005 0.093 0.016 < 0.00050 < 0.0010 < 0.00050 32 5.8 <2.5 5.06 17.44 500 0.55 
10/5/2022 0.0040 0.11 0.014 < 0.00050 < 0.0010 < 0.00050 34 J 5.4 J- 3.0 J 5.15 18.84 460 1.5 

 
 
 
 
 
MW-05A 

7/7/2016 <0.0050 0.047 0.011 < 0.00010 < 0.0010 < 0.00050 36 4.9 < 1.0 5.36 21.69 324 0 
4/2/2020 < 0.0010 0.037 0.011 < 0.00050 < 0.0010 < 0.00050 27 4 < 1.0 5.14 16.88 187 1 
10/7/2020 < 0.0010 0.045 0.0098 < 0.00050 < 0.0010 < 0.00050 28 4.1 < 1.7 5.6 19.6 188 0.5 
4/5/2021 < 0.0010 0.053 0.011 < 0.00050 < 0.0010 < 0.00050 28 5 < 2.5 5.09 17.31 250 0.19 
10/5/2021 < 0.0010 0.024 0.009 < 0.00050 < 0.0010 < 0.00050 26 4 < 2.5 5.98 19.06 177 0 

10/5/2021 (dup) < 0.0010 0.024 0.0094 < 0.00050 < 0.0010 < 0.00050 26 4.1 < 2.5 NA NA NA NA 
4/4/2022 < 0.0010 0.039 0.0095 < 0.00050 < 0.0010 < 0.00050 24 3.7 <2.5 5.33 17.37 260 0.07 

4/4/2022 (dup) < 0.0010 0.038 0.01 < 0.00050 < 0.0010 < 0.00050 23 3.9 <2.5 NA NA NA NA 
10/5/2022 < 0.0010 0.04 0.0086 < 0.00050 < 0.0010 < 0.00050 4.2 J 3.9 J- < 2.5 5.47 18.97 240 1.32 



J-3  

Table J1 Continued: Groundwater Analytical Results - IMC Fertilizer, Spartanburg, South Carolina 
 

 
 
SAMPLE 
LOCATION 

 
 

DATE 

PARAMETER(1) 
VOC SVOC METALS WET CHEMISTRY FIELD PARAMETERS 

 
BENZENE 

 
2,4- 

DINITROTOLUENE 

 
BERYLLIUM 

 
CADMIUM 

 
LEAD 

 
THALLIUM 

 
FLUORIDE 

 
NITRATE 

as N 

 
TSS 

 
pH (s.u.) 

 
TEMPERATURE 

(°C) 

SPECIFIC 
CONDUCTANCE 

(µmhos/cm @ 
25°C) 

 
TURBIDITY (ntu) 

CLEANUP LEVEL(2) 0.005 0.01 0.004 0.005 0.015 0.002 4.0 10.0 -- -- -- -- -- 
 
 
 
 
 
MW-05B 

7/7/2016 <0.0050 0.025 0.0048 < 0.00010 < 0.0010 < 0.00050 26 7.4 < 1.0 5.92 19.6 450 0.26 
7/7/2016 (dup) < 0.0050 0.028 0.0047 < 0.00010 < 0.0010 < 0.00050 25 7.5 < 1.0 NA NA NA NA 

4/2/2020 < 0.0010 0.026 0.0044 < 0.00050 < 0.0010 < 0.00050 16 6.3 < 1.7 5.63 16.75 271 0 
10/7/2020 < 0.0010 0.025 0.0042 < 0.00050 < 0.0010 < 0.00050 20 5.8 < 1.7 5.92 19.63 348 0 

10/7/2020 (dup) < 0.0010 0.026 0.0045 < 0.00050 < 0.0010 < 0.00050 21 5.8 < 17 NA NA NA NA 
4/5/2021 < 0.0010 0.023 0.0042 < 0.00050 < 0.0010 < 0.00050 16 8.4 < 2.5 5.98 19.08 436 5.13 

10/12/2021 < 0.0010 0.018 0.0043 < 0.00050 < 0.0010 < 0.00050 20 6.7 < 2.5 6.48 18.39 284 0 
4/5/2022 < 0.0010 0.025 0.0043 < 0.00050 < 0.0010 < 0.00050 11 4.9 J- <2.5 6.07 17.01 350 0.35 

10/11/2022 < 0.0010 0.023 0.0040 < 0.00050 < 0.0010 < 0.00050 18 J- 5.8 J- < 2.5 5.95 19.1 350 0.47 
 
 
 
 

MW-06 

7/8/2016 <0.0050 < 0.0080 0.0019 0.00031 0.0022 < 0.00050 0.46 j+ 6.9 < 1.0 4.61 18.19 196 0.55 
4/7/2020 < 0.0010 < 0.0080 0.00094 < 0.00050 < 0.0010 < 0.00050 0.5 4.7 4.1 4.42 14.85 125 0 

10/13/2020 < 0.0010 < 0.0080 0.00067 < 0.00050 < 0.0010 < 0.00050 0.54 5 < 1.0 5.27 19.71 182 0 
4/8/2021 < 0.0010 < 0.0080 0.0006 < 0.00050 < 0.0010 < 0.00050 0.61 3.8 2.8 5.31 14.98 212 0 
10/7/2021 < 0.0010 < 0.0080 0.0014 < 0.00050 < 0.0010 < 0.00050 0.66 6.6 J- < 2.5 5.18 19.3 197 0 
4/8/2022 < 0.0010 < 0.0080 0.00078 < 0.00050 < 0.0010 < 0.00050 0.86 5.7 J- 5.8 5.35 15.21 230 2.53 
10/6/2022 < 0.0010 < 0.0080 0.00086 < 0.00050 < 0.0010 < 0.00050 0.29 J- 6.1 < 2.5 5.05 19.79 230 1.73 

10/6/2022 (dup) < 0.0010 < 0.0080 0.0010 < 0.00050 < 0.0010 < 0.00050 0.32 J- 6.5 < 2.5 NA NA NA NA 
 
 
 
 

MW-07 

7/11/2016 <0.0050 0.021 0.081 0.021 < 0.050 < 0.025 160 110 1.2 3.48 18.43 4420 0 
3/21/2019 <0.0050 < 0.0080 0.00072 0.0007 < 0.0010 < 0.00050 38 17 6.6 6.84 9.13 5430 0 
4/6/2020 < 0.0050 < 0.0080 0.00082 0.00081 < 0.0010 0.00058 33 27 20 6.65 15.32 5600 7.49 
10/6/2020 0.0032 0.013 0.029 0.015 0.0014 0.0014 140 85 J- 24 5.83 19.24 4380 2 
4/6/2021 < 0.0010 < 0.0080 0.014 0.0035 0.0029 0.00054 56 27 25 5.01 15.85 1440 23.3 
10/6/2021 0.0033 0.015 0.088 0.016 < 0.0010 0.0015 150 86 J- 3.8 4.34 20.02 4120 0.4 
4/6/2022 <0.0010 0.0086 0.035 0.0084 0.0014 0.0014 78 32 4.5 J 4.18 16.69 1970 7.57 

10/7/2022 0.0023 0.021 0.078 0.0068 < 0.01 < 0.0050 120 J- 81 < 2.5 4.26 19.18 3580 0.83 
 
 
 
 
MW-08 

7/11/2016 <0.0050 < 0.0080 0.017 0.01 0.0011 0.0022 78 5.3 2.4 4.11 18.71 3540 0 
3/20/2019 <0.0050 < 0.0080 0.00043 0.02 < 0.0010 < 0.00050 24 2.8 < 1.7 4.95 10.16 308 0.6 
4/13/2020 < 0.0010 < 0.0080 0.00075 0.023 < 0.0010 0.00072 24 2.5 < 1.7 4.18 14.96 649 1.01 
10/8/2020 < 0.0010 < 0.0080 0.0091 0.0074 0.0014 0.0012 37 3.9 1.9 4 18.6 3500 1.6 
4/6/2021 < 0.0010 < 0.0080 0.001 0.014 0.002 < 0.00050 23 2.8 < 2.5 4.94 16.17 383 9.02 
10/6/2021 < 0.0010 < 0.0080 0.01 0.005 < 0.0010 0.0014 47 4.0 J- < 2.5 4.15 19.37 3400 0 
4/7/2022 < 0.0010 < 0.0080 0.0049 0.0023 < 0.0010 0.0006 140 J 4.6 <2.5 UJ 4.73 15.44 2640 1.86 

10/10/2022 < 0.0010 < 0.0080 0.012 < 0.0050 < 0.01 < 0.0050 76 J- 5.0 1.5 4.01 17.82 4160 2.21 
 
 
 
 
 
MW-09 

7/11/2016 <0.0050 < 0.0080 0.0028 0.00013 < 0.0010 < 0.00050 6.2 j 0.50 < 1.0 5.33 18.01 519 0 
4/6/2020 < 0.0010 < 0.0080 0.002 < 0.00050 < 0.0010 < 0.00050 24 2.2 < 1.7 3.73 14.08 549 0.19 

4/6/2020 (dup) < 0.0010 < 0.0080 0.0019 < 0.00050 < 0.0010 < 0.00050 25 2.1 < 1.7 NA NA NA NA 
10/13/2020 < 0.0010 0.0099 0.002 0.00057 < 0.0010 < 0.00050 25 2.8 < 1.7 3.47 20.14 714 0 
4/8/2021 < 0.0010 < 0.0080 0.0027 < 0.00050 < 0.0010 < 0.00050 13 < 0.020 < 2.5 3.32 16.9 789 0 

10/11/2021 < 0.0010 < 0.0080 0.0027 < 0.00050 < 0.0010 < 0.00050 12 0.40 J < 2.5 4.99 19.34 365 0 
10/11/2021 (dup) < 0.0010 < 0.0080 0.0024 < 0.00050 < 0.0010 < 0.00050 13 0.15 J < 2.5 NA NA NA NA 

4/6/2022 < 0.0010 < 0.0080 0.0008 < 0.00050 < 0.0010 < 0.00050 19 4.3 J- <2.5 UJ 3.54 16.74 800 1.5 
10/5/2022 < 0.0010 < 0.0080 0.0013 < 0.00050 < 0.0010 < 0.00050 3.9 J 0.40 J- < 2.5 5.44 18.61 270 2.69 



J-4  

Table J1 Continued: Groundwater Analytical Results - IMC Fertilizer, Spartanburg, South Carolina 
 

 
 
SAMPLE 
LOCATION 

 
 

DATE 

PARAMETER(1) 
VOC SVOC METALS WET CHEMISTRY FIELD PARAMETERS 

 
BENZENE 

 
2,4- 

DINITROTOLUENE 

 
BERYLLIUM 

 
CADMIUM 

 
LEAD 

 
THALLIUM 

 
FLUORIDE 

 
NITRATE 

as N 

 
TSS 

 
pH (s.u.) 

 
TEMPERATURE 

(°C) 

SPECIFIC 
CONDUCTANCE 

(µmhos/cm @ 
25°C) 

 
TURBIDITY (ntu) 

CLEANUP LEVEL(2) 0.005 0.01 0.004 0.005 0.015 0.002 4.0 10.0 -- -- -- -- -- 
 
 
 
 
 
 
MW-09A 

7/11/2016 <0.0050 < 0.0080 0.0035 < 0.00010 < 0.0010 < 0.00050 14 < 0.20 1.6 6.64 18.36 908 1.48 
4/6/2020 < 0.0010 < 0.0080 0.0025 < 0.00050 < 0.0010 < 0.00050 12 < 0.020 < 1.7 6.48 16.64 480 8.3 

10/13/2020 < 0.0010 < 0.0080 0.0025 < 0.00050 < 0.0010 < 0.00050 13 0.099 < 1.7 6.42 17.51 662 0 
10/13/2020 (dup) < 0.0010 < 0.0080 0.0024 < 0.00050 < 0.0010 < 0.00050 12 0.093 < 1.7 NA NA NA NA 

4/8/2021 < 0.0010 < 0.0080 0.0014 0.0005 < 0.0010 < 0.00050 25 1.2 < 2.5 6.58 17.55 738 0 
4/8/2021 (dup) < 0.0010 < 0.0080 0.0029 < 0.00050 < 0.0010 < 0.00050 13 < 0.020 < 2.5 NA NA NA NA 

10/11/2021 < 0.0010 < 0.0080 0.0025 < 0.00050 < 0.0010 < 0.00050 13 < 0.020 UJ < 2.5 7.2 17.77 511 9.4 
4/6/2022 < 0.0010 < 0.0080 0.0023 < 0.00050 < 0.0010 < 0.00050 12 <0.020 UJ 7.3 J 6.03 16.66 690 5.9 

4/6/2022 (dup) < 0.0010 < 0.0080 0.0027 < 0.00050 < 0.0010 < 0.00050 13 <0.020 UJ < 2.5 UJ NA NA NA NA 
10/5/2022 < 0.0010 < 0.0080 0.0020 < 0.00050 < 0.0010 < 0.00050 12 J R 3.1 J 6.63 17.09 660 4.51 

 
 
 
 
MW-10 

7/6/2016 <0.0050 < 0.0080 0.00046 0.00016 < 0.0010 < 0.00050 2.2 2.4 < 1.0 5.22 19.38 270 0.53 
4/14/2020 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 1.2 2 < 1.7 4.93 15.41 119 0 
10/14/2020 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 1 1.4 < 1.7 4.53 18.81 193 0 
4/9/2021 < 0.0010 < 0.0080 0.00044 < 0.00050 < 0.0010 < 0.00050 1.2 1.6 < 2.5 5.07 16.84 196 0 

10/12/2021 < 0.0010 < 0.0080 0.0004 < 0.00050 < 0.0010 < 0.00050 1.1 9.4 < 2.5 5.15 17.3 163 0 
4/8/2022 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 1.1 1.5 <2.5 5.14 15.18 200 0.63 
10/6/2022 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 0.97 J- 1.5 < 1.0 5.17 17.37 220 1.57 

 
 
 
 
MW-11 

7/11/2016 <0.0050 0.013 0.019 0.0071 0.054 < 0.00050 82 51 2.1 3.87 18.72 3020 0.24 
3/20/2019 <0.0050 0.015 0.0032 0.0032 0.017 < 0.00050 52 31 < 1.7 4.47 16.95 1650 0 
4/14/2020 < 0.0010 0.011 0.0031 0.0032 0.021 < 0.00050 49 28 < 1.7 3.91 13.98 1720 0 
10/12/2020 < 0.0010 0.031 0.016 0.002 0.043 < 0.00050 61 34 J+ < 1.7 4.15 20.84 2340 0 
4/7/2021 < 0.0010 0.0092 0.01 0.0027 0.018 < 0.00050 52 25 < 2.5 4.45 17.2 1920 0 
10/7/2021 < 0.0010 0.013 0.015 0.004 0.041 < 0.00050 73 34 J- < 2.5 3.9 20.46 2070 0 
4/5/2022 < 0.0010 0.014 0.012 0.0032 0.019 < 0.00050 34 24 J- <2.5 4.23 13.9 1790 0.25 
10/4/2022 < 0.0010 0.016 0.014 0.0042 0.029 J- < 0.00050 UJ 48 J- 32 < 2.5 4.17 20.95 2040 2.1 

 
 
 
 
MW-11AR 

7/12/2016 <0.0050 < 0.0080 < 0.00040 < 0.00010 0.0019 < 0.00050 1.8 < 0.20 18 NA NA NA NA 
4/14/2020 < 0.0010 < 0.0080 < 0.00040 uj < 0.00050 0.0027 < 0.00050 1.9 0.072 20 7.41 16.1 508 29.8 
10/13/2020 < 0.0010 < 0.0080 < 0.00040 < 0.00050 0.0063 < 0.00050 1.9 0.13 90 J 7.47 18.48 622 8.1 
4/7/2021 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 2.8 < 0.020 20 7.84 17.57 978 4.3 
10/7/2021 < 0.0010 < 0.0080 < 0.00040 < 0.00050 0.0038 < 0.00050 2 R 190 8.51 17.55 686 0 
4/6/2022 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 2 <0.020 UJ 21 J 7.35 16.02 960 4.98 
10/4/2022 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 0.64 J R 35 J 7.62 18.17 0.934 6.31 

10/5/2022 (dup) < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 2.3 J R 120 J NA NA NA NA 
 
 
 
 
MW-12 

7/11/2016 <0.0050 0.0081 0.026 0.011 < 0.050 0.0052 140 46 3.4 4.26 25.65 2830 9.79 
3/19/2019 <0.0050 0.0087 0.002 0.0055 < 0.0010 0.0047 58 17 < 1.7 4.07 14.34 1550 0 
4/13/2020 < 0.0010 < 0.0080 0.0025 0.0083 < 0.0010 0.0037 91 25 < 1.3 3.45 20.36 1990 0 
10/6/2020 < 0.0010 < 0.0080 0.025 0.0099 0.0016 0.005 96 34 < 1.7 3.94 18.69 2630 4.2 
4/5/2021 < 0.0010 < 0.0080 0.021 0.0058 < 0.0010 0.0046 78 31 < 2.5 3.38 17.76 2070 6.66 

10/12/2021 < 0.0010 < 0.0080 0.026 0.009 0.0011 0.005 100 35 < 2.5 3.63 18.91 2320 0 
4/4/2022 < 0.0010 < 0.0080 0.029 0.012 0.0011 0.0044 97 44 <2.5 3.7 17.77 2770 0.93 
10/4/2022 < 0.0010 0.012 0.038 0.015 < 0.0010 UJ 0.0040 J- 110 J- 55 < 2.5 3.77 21.66 3560 3.73 



J-5  

Table J1 Continued: Groundwater Analytical Results - IMC Fertilizer, Spartanburg, South Carolina 
 

 
 
SAMPLE 
LOCATION 

 
 

DATE 

PARAMETER(1) 
VOC SVOC METALS WET CHEMISTRY FIELD PARAMETERS 

 
BENZENE 

 
2,4- 

DINITROTOLUENE 

 
BERYLLIUM 

 
CADMIUM 

 
LEAD 

 
THALLIUM 

 
FLUORIDE 

 
NITRATE 

as N 

 
TSS 

 
pH (s.u.) 

 
TEMPERATURE 

(°C) 

SPECIFIC 
CONDUCTANCE 

(µmhos/cm @ 
25°C) 

 
TURBIDITY (ntu) 

CLEANUP LEVEL(2) 0.005 0.01 0.004 0.005 0.015 0.002 4.0 10.0 -- -- -- -- -- 
 
 
 
 
 
MW-12A 

7/6/2016 <0.0050 < 0.0080 0.024 0.0032 < 0.0010 < 0.00050 50 100 < 1.0 5.42 21.99 3050 7.25 
3/19/2019 <0.0050 < 0.0080 0.0041 0.0017 < 0.0010 < 0.00050 35 51 < 1.7 5.52 15.16 1840 2.4 
4/13/2020 < 0.0010 < 0.0080 0.0045 0.0019 < 0.0010 < 0.00050 32 55 < 1.7 5.18 17.27 1020 0 

4/13/2020 (dup) < 0.0010 < 0.0080 0.0044 0.0018 < 0.0010 < 0.00050 32 48 J- < 1.7 NA NA NA NA 
10/6/2020 < 0.0010 < 0.0080 0.024 0.0019 < 0.0010 < 0.00050 35 69 < 1.7 5.43 18.14 1560 0 
4/5/2021 < 0.0010 < 0.0080 0.024 0.0016 < 0.0010 < 0.00050 32 62 < 2.5 5.36 18.46 2070 0.2 

10/12/2021 < 0.0010 < 0.0080 0.018 0.0015 < 0.0010 < 0.00050 29 43 < 2.5 5.69 17.47 1440 0 
4/6/2022 < 0.0010 < 0.0080 0.023 0.0013 < 0.0010 < 0.00050 42 J- 39 J- <2.5 UJ 5.15 17.89 1510 0.26 
10/4/2022 < 0.0010 < 0.0080 0.017 0.0011 < 0.0010 UJ < 0.00050 UJ 23 J- 31 < 2.5 5.4 18.03 1260 0.99 

 
 
 
 
MW-14 

7/11/2016 <0.0050 < 0.0080 < 0.00040 0.00028 0.0023 < 0.00050 < 3.0 4.5 24 5.2 21.58 2610 95.1 
4/8/2020 < 0.0010 < 0.0080 < 0.00040 < 0.00050 0.0079 < 0.00050 < 0.10 5 33 6.07 18.48 1970 139 

10/13/2020 < 0.0010 < 0.0080 0.0039 < 0.00050 0.019 < 0.00050 0.18 4.3 40 4.87 22.83 2030 247 
4/9/2021 < 0.0010 < 0.0080 0.0022 < 0.00050 0.01 < 0.00050 < 0.10 5.7 48 4.34 21.36 2340 36.4 
10/5/2021 < 0.0010 < 0.0080 0.0022 < 0.00050 0.0098 < 0.00050 0.15 2.7 J- 29 4.96 19.81 2020 38.5 
4/7/2022 <0.0010 <0.0080 0.0024 <0.00050 0.013 <0.00050 0.19 0.12 4.4 J 4.27 18.77 2400 29.2 
10/5/2022 < 0.0010 < 0.0080 0.0020 < 0.00050 0.011 < 0.00050 0.11 J 0.051 J- 7.8 J 4.19 20.36 2330 14.9 

 
 
 
 
MW-16 

7/6/2016 <0.0050 < 0.0080 0.00098 < 0.00010 < 0.0010 < 0.00050 16 0.079 73 6.16 20.41 1470 4.47 
4/8/2020 < 0.0010 < 0.0080 0.00067 < 0.00050 < 0.0010 < 0.00050 11 0.052 44 6.14 14.86 452 2.26 

10/14/2020 < 0.0010 < 0.0080 0.00074 < 0.00050 < 0.0010 < 0.00050 11 0.049 56 6.38 21.6 608 0 
4/8/2021 < 0.0010 < 0.0080 0.00069 < 0.00050 < 0.0010 < 0.00050 18 < 0.020 < 2.5 6.12 15.44 674 1.87 
10/6/2021 < 0.0010 < 0.0080 0.00089 < 0.00050 < 0.0010 < 0.00050 16 R 62 6.25 21.87 692 9.8 
4/5/2022 < 0.0010 < 0.0080 0.00049 < 0.00050 < 0.0010 < 0.00050 9.6 0.11 J- 46 5.9 14.49 720 1.92 

10/10/2022 < 0.0010 < 0.0080 0.0011 < 0.00050 < 0.0010 < 0.00050 9.9 J- 0.17 19 6.18 20.75 1040 4.64 
 
 
 
 
MW-17 

7/8/2016 <0.0050 0.72 0.0093 0.00049 < 0.0010 < 0.00050 33 < 0.020 2.0 4.55 20.53 1040 0 
4/8/2020 < 0.0010 0.5 0.0015 < 0.00050 < 0.0010 < 0.00050 17 < 0.020 1.7 3.66 18.41 223 0 

10/13/2020 < 0.0010 0.37 0.0064 < 0.00050 < 0.0010 < 0.00050 21 0.054 2.6 4.92 29.63 221 0 
4/8/2021 < 0.0010 0.22 0.0064 < 0.00050 < 0.0010 < 0.00050 9.6 0.073 67 4.54 19.22 314 0.07 
10/7/2021 < 0.0010 0.24 0.0062 < 0.00050 < 0.0010 < 0.00050 17 R < 2.5 4.6 19.78 220 0 
4/8/2022 < 0.0010 0.19 0.0055 < 0.00050 < 0.0010 < 0.00050 17 0.03 J- 5.3 4.43 14.98 330 0.86 
10/6/2022 < 0.0010 0.12 0.0075 < 0.00050 < 0.0010 < 0.00050 30 J- 0.081 6.2 4.75 19.76 400 0.90 

 
 
 
 
MW-18 

7/6/2016 <0.0050 0.034 0.044 0.011 < 0.025 < 0.013 210 13 9.4 3.54 22.16 5110 9.54 
3/21/2019 <0.0050 0.051 < 0.00040 < 0.00050 < 0.0010 0.002 39 14 140 7.52 13.6 13700 >500 
4/8/2020 < 0.0010 0.016 0.0026 0.0034 < 0.0010 0.003 29 9.7 150 6.51 19.71 6750 115 
10/7/2020 < 0.0010 0.016 0.026 0.013 0.055 0.01 110 19 1300 5.05 20.71 6260 >1000 
4/7/2021 < 0.0010 0.0098 0.031 0.011 < 0.01 0.01 120 12 120 4.4 19.78 7390 65.6 

10/12/2021 < 0.0010 0.011 0.037 0.013 0.016 0.014 110 11 1000 4.23 20.2 10300 1000 
4/7/2022 < 0.0010 0.019 0.04 0.017 0.022 0.012 140 J 7.5 1100 J 5.39 17.55 10330 >1000 
10/6/2022 < 0.0010 UJ 0.019 0.044 < 0.04 < 0.08 < 0.04 96 J- 7.5 540 5.93 20.6 11650 1161 



J-6  

Table J1 Continued: Groundwater Analytical Results - IMC Fertilizer, Spartanburg, South Carolina 
 

 
 

SAMPLE 
LOCATION 

 
 

DATE 

PARAMETER(1) 
VOC SVOC METALS WET CHEMISTRY FIELD PARAMETERS 

 
BENZENE 

 
2,4- 

DINITROTOLUENE 

 
BERYLLIUM 

 
CADMIUM 

 
LEAD 

 
THALLIUM 

 
FLUORIDE 

 
NITRATE 

as N 

 
TSS 

 
pH 

(s.u.) 

 
TEMPERATURE 

(°C) 

SPECIFIC 
CONDUCTANCE 

(µmhos/cm @ 
25°C) 

 
TURBIDITY (ntu) 

CLEANUP LEVEL(2) 0.005 0.01 0.004 0.005 0.015 0.002 4.0 10.0 -- -- -- -- -- 
 
 
 
 
 

MW-19 

7/11/2016 <0.0050 < 0.0080 0.035 < 0.00010 0.011 0.0021 130 22 9 4.31 20.01 4470 10.3 
3/21/2019 <0.0050 < 0.0080 0.0028 0.0047 0.0033 0.0014 160 8.5 2.5 3.92 11.32 3510 0 
4/13/2020 < 0.0010 < 0.0080 0.0027 j- 0.0044 0.0032 0.0017 69 7.9 5 3.5 16.48 3000 1.7 
10/8/2020 < 0.0010 < 0.0080 0.027 0.0055 0.0055 0.0021 87 11 6.1 3.68 17.75 3290 9.4 
4/6/2021 < 0.0010 < 0.0080 0.028 0.0048 0.0048 0.002 83 7.6 < 2.5 3.81 17.72 3670 1.16 

4/6/2021 (dup) < 0.0010 < 0.0080 0.028 0.0048 0.0048 0.0019 82 7.9 < 2.5 NA NA NA NA 
10/6/2021 < 0.0010 < 0.0080 0.03 0.005 0.0049 0.002 110 10 J- 3.4 3.79 19.73 3620 0.9 
4/7/2022 < 0.0010 < 0.0080 0.024 0.0053 0.0041 0.0019 87 J 7.4 <2.5 UJ 3.51 17.78 3090 2.66 

10/10/2022 < 0.0010 < 0.0080 0.023 < 0.01 < 0.02 < 0.01 80 J- 12 3.3 3.79 17.57 3400 7.5 
 
 
 
 

MW-20 

7/11/2016 <0.0050 < 0.0080 0.031 0.018 < 0.0010 0.0072 120 40 3.2 3.18 16.69 3790 2.2 
3/20/2019 <0.0050 < 0.0080 < 0.0020 < 0.0025 0.0051 < 0.0025 13 0.035 3.3 6.43 8.74 2510 0 
4/6/2020 < 0.0050 < 0.0080 < 0.00040 0.00078 0.008 0.00086 29 0.25 7.1 6.63 16.45 3390 3.9 
10/6/2020 < 0.0010 < 0.0080 0.0015 0.00093 < 0.0010 0.0019 54 7.2 J- 2.2 5.84 19.68 2550 1.8 
4/6/2021 < 0.0010 < 0.0080 < 0.00040 0.00068 0.0026 < 0.00050 21 0.19 5 6.17 15.76 1170 14.7 
10/6/2021 < 0.0010 < 0.0080 0.0022 0.0053 < 0.0010 0.0033 81 5.6 J- 48 5.91 19.92 2880 0 
4/7/2022 < 0.0010 < 0.0080 0.0015 0.0016 < 0.0010 0.0001 53 J 7.3 <2.5 UJ 4.93 16.72 1390 1.27 

10/10/2022 < 0.0010 < 0.0080 0.0056 0.0025 < 0.0010 0.0031 34 J- 7.1 32 4.98 18.41 2890 3.93 
 
 
 
 

MW-21 

7/11/2016 <0.0050 < 0.0080 0.032 0.013 0.0043 0.0018 110 86 2.9 3.74 19.23 3600 1.2 
3/21/2019 <0.0050 0.011 0.0034 0.0087 0.03 0.00065 210 55 < 1.7 3.7 12.38 2990 0 
4/14/2020 < 0.0010 < 0.0080 0.0027 0.0021 0.024 0.00072 36 52 12 3.53 17.25 2370 0 

10/13/2020 < 0.0010 0.013 0.015 0.0033 0.0056 0.0009 83 53 < 1.7 3.83 19.65 2690 0 
4/9/2021 < 0.0010 < 0.0080 0.015 0.0066 0.022 0.00067 73 43 < 2.5 3.69 19.04 2410 8.4 
10/6/2021 < 0.0010 < 0.0080 0.023 0.0092 < 0.0010 0.0013 140 50 J- < 2.5 3.66 20.27 3040 0 
4/6/2022 <0.0010 <0.0080 0.014 0.0053 0.0089 0.00055 62 16 3.3 J 3.58 16.64 2010 4.33 
10/7/2022 < 0.0010 0.011 0.022 0.0047 < 0.0050 < 0.0025 85 J- 47 2.8 3.81 19.08 2880 0.15 

 
(1) Analytical results are reported in milligrams per liter (mg/L) unless otherwise noted. ntu - nephelometric turbidity units. 
(2) Cleanup level defined by the Record of Decision (EPA, August 2014). NA - Not analyzed. 
VOC - Volatile Organic Compound. < - Concentration less than the Quantitation Limit. 
SVOC - Semivolatile Organic Compound. J+ - Concentration considered an estimate biased high based on data validation. 
TSS - Total Suspended Solids. J - Concentration considered an estimate based on data validation. 
ORP - Oxidation-Reduction Potential. J- - Concentration considered an estimate biased low based on data validation. 
s.u. - standard units. R - Rejected; Unusable data. 
°C - degrees Celsius. UJ - Not detected based on data validation; quantitation limit may be inaccurate or imprecise. 
µmhos/cm @ 25°C - micromhos per centimeter at 25 degrees Celsius. Bolding indicates constituent detection. 
mg/L - milligrams per liter Shading indicates concentration exceeds Remediation Goal. 
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APPENDIX K - ANALYTICAL RESULTS FOR SURFACE WATER 



K-2  

 

Table K1: Surface Water Analytical Results - IMC Fertilizer, Spartanburg, South Carolina 
 

 
 
 

SAMPLE 
LOCATION 

 
 
 

DATE 

PARAMETER(1) 

VOC SVOC METALS WET CHEMISTRY FIELD PARAMETERS 
 
 

BENZENE 

 
2,4- 

DINITROTOLUENE 

 
 

BERYLLIUM 

 
 

CADMIUM 

 
 

LEAD 

 
 

THALLIUM 

 
 

FLUORIDE 

 
NITRATE 

as N 

 
 

TSS 

 
pH 

(s.u.) 

 
TEMPERATURE 

(°C) 

SPECIFIC 
CONDUCTANCE 

(µmhos/cm @ 
25°C) 

 
TURBIDITY 

(ntu) 

 
 

SW-02 

7/5/2016 < 0.0050 < 0.0080 < 0.00040 < 0.00010 < 0.0010 < 0.00050 < 0.10 0.76 4.6 7.30 30.83 126 4.69 
3/20/2019 < 0.0050 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 < 0.10 1.1 1.7 7.1 10.97 77 2.8 
4/9/2020 < 0.001 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 < 0.10 0.77 J- 2.7 5.52 19.87 59 0 
10/8/2020 < 0.001 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 < 0.10 0.87 J+ 2.4 5.81 19.04 90 0 
10/11/2021 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 < 0.10 0.73 J 4.7 6.04 19.99 67 0 
10/6/2022 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 0.14 J- 0.78 J- 3.5 6.44 17.01 110 4.75 

 
 

SW-12 

7/11/2016 < 0.0050 < 0.0080 < 0.00040 < 0.00010 < 0.0010 < 0.00050 0.44 0.86 2.8 6.85 30.23 207 3.35 
3/20/2019 < 0.0050 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 0.29 J 1.2 2.3 6.89 10.39 81 3.5 
4/9/2020 <0.001 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 0.22 0.84 3.3 5.45 18.97 67 0 
10/8/2020 <0.001 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 0.28 0.92 J+ 3.3 6.21 19.92 97 0 
10/11/2021 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 0.16 0.74 J 5.4 5.27 19.95 70 0 
10/6/2022 < 0.0010 < 0.0080 < 0.00040 < 0.00050 < 0.0010 < 0.00050 0.34 J- 0.76 J- 3.0 6.06 17.44 110 5.42 

(1) Analytical results are reported in milligrams per 
liter (mg/L) unless otherwise noted. VOC - 
Volatile Organic Compound. 
SVOC - Semi-Volatile Organic Compound. 
TSS - Total Suspended Solids. 
s.u. - standard units. 
°C - degrees Celsius. 
µmhos/cm @ 25°C - micromhos per 
centimeter at 25 degrees Celsius. ntu - 
nephelometric turbidity units. 
< - Concentration less than the Quantitation Limit. 
J+ - Concentration considered an estimated 
biased high based on data validation. J- - 
Concentration considered an estimated biased 
low based on data validation. 
J - Concentration considered an estimate 
based on data validation. Bolding 
indicates constituent detection. 
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APPENDIX L TIME VERSUS CONCENTRATION GRAPHS (PH, SPECIFIC 
CONDUCTIVITY, BERYLLIUM, CADMIUM, AND FLUORIDE) 
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Figure L1: Groundwater pH 

 
 
 
 
 
 

Figure L2: Groundwater SC 
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Figure L3: MW-05S and MW-05 
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Figure L4: MW-05A and MW-05B 
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Figure L5: MW-07 and MW-08 
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Figure L6: MW-11 and MW-12 
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Figure L7: MW-12A and MW-17 
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Figure L8: MW-18 and MW-19 
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Figure L9: MW-20 and MW-21 
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APPENDIX M – ESTIMATE OF NEUTRALIZATION CAPACITY VERSUS 
DEMAND 
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Estimates of Neutralization Capacity and Demand 
 

This attachment presents estimations of buffer demand in the soil and aquifer at the infiltration areas 
compared to the amount of buffer added to date. Two important assumptions are incorporated into these 
neutralization calculations: 

 First, based on the bench tests conducted on soil and groundwater samples collected at the site, 
the soil contains five times more acidity than the water. The soil acidity was measured on soil 
from the source area, and thus may overestimate the amount present in the saturated zone 
downgradient of the source area. However, the pH of the soil from the source area is similar to 
that of the groundwater, and thus the soil may reasonably be expected to contain a similar level 
of acidity. Acidic water will convert the soil constituents in contact with the water to an acidic 
form, and the extent of the conversion will depend on the pH of the water. 

 The second assumption is that the calcium carbonate buffer will treat the whole depth of the 
aquifer. The assumption is being used in the infiltration zones (i.e., calcium carbonate buffer 
added to the top of the aquifer will infiltrate throughout the aquifer). This assumption is a 
simplification that may not be valid. 

 
Area 1 
Area 1 is a 100- by 150-foot area where the buffer solution was infiltrated through between 16 and  
22 feet of acidic soil in the source area based on the range of water level elevations at MW-18 during 
the infiltration events. Thus, the calcium carbonate buffer injected in Area 1 needs to neutralize a 
volume of 240,000 to 330,000 ft3 or 6.8 to 9.3 x 106 L. 

Bench tests of source area soil established a calcium carbonate requirement of 0.1 percent by weight 
for neutralization. If we assume a bulk soil density of 1.3 kg/L, this means that there are 8.83 to  
12.15 x 106 kg of soil in Area 1. The dosage for neutralization for the soil is then 8,830 to 12,150 kg 
calcium carbonate. At 50 kg CaCO3/kequiv, this equates to 1.8 to 2.4 x 105 equivalents of base. 

A total of 184,000 gallons of treatment solution were added in Area 1. Calculating the amount of 
calcium carbonate buffer added goes as follows: 

184,000 gal x 3.8 kg/gal = 699,200 kg buffer solution 
infiltrated 699,200 kg x 0.10 kg CaCO3/kg solution = 69,920 kg 
CaCO3 applied 

69,920 kg CaCO3 / 50 kg/kequiv = 1.4 x 103 kequiv of base added (14 x 105 equivalents) 
 

The amount of neutralization demand met by the buffer infiltration is 69,920 kg CaCO3 / 8,830 to 
12,150 kg CaCO3 = 560 to 790 percent. Excess buffering capacity applied at Area 1 was anticipated to 
infiltrate into the aquifer and continue neutralization beneath and downgradient of Area 1. 
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Area 2 
The Area 2 injection area is 180 ft in length, with an aquifer depth of 25 ft and a distance between the 
injection wells and MW-12 of 220 ft. Thus, the calcium carbonate buffer injected in Area 2 needs to 
neutralize a volume of 990,000 ft3 or 28,000 m3 (or 28 x 106 L). 

 

If we assume a porosity of 25%, and a bulk soil density of 1.3 kg/L, this means that there are 7 x 106 L of 
pore water and 36 x 106 kg of soil in the area between the injection wells and MW12. The total acidity 
requiring treatment for the soil and water is as follows: 

Water:  7 x 106 L x 20 mequiv/L = 1.4 x 105 equivalents 
of base Soil: 36 x 106 kg x 20 mequiv/kg = 7.2x 105 
equivalents of base Total: 8.6 x 105 equivalents of base 
needed 

A total of 74,400 gallons of treatment solution were added in Area 2. Calculating the amount of 
calcium carbonate buffer added goes as follows: 

74,400 gal x 3.8 kg/gal = 283,000 kg injected 
283,000 kg x 0.10 kg CaCO3/kg solution = 28,300 kg CaCO3 
28,300 kg CaCO3/ 50 kequiv/kg = 565 kequiv base (or 5.65 x 105 equivalents of base added) 

 
The amount of base added at Area 2 under these assumptions is about 2/3 of the total acidity present 
in the area between the injection wells and MW-12. The aquifer between MW-12 and the Area 3 
infiltration trench would present additional buffer demand. Using the same procedure to estimate 
buffer demand between MW- 12 and Area 3, the volume of aquifer to be treated is approximately  
180 feet x 165 feet x 25 feet, or 742,500 ft3 or 21,025 m3 (or 21 x 106 L). 

Making the same assumptions for the downgradient portion of Area 2 as for the portion of  
Area 2 upgradient of MW-12, the total acidity requiring treatment for the soil and water in Area 3 is 
as follows: 

Water: 5.25 x 106 L x 20 mequiv/L = 1.1 x 105 equivalents of base 
Soil: 27 x 106 kg x 20 mequiv/kg = 5.5 x 105 
equivalents of base Total: 6.6 x 105 equivalents of base 
needed 

 
Area 3 
The Area 3 infiltration area is 200 ft in length, with an aquifer depth of 17 ft and a distance between 
the infiltration trench and Fairforest Creek 265 ft. The amount of buffer added at Area 3 needs to 
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neutralize a volume of 901,000 ft3 or 25,513 m3 (or 25.5 x 106 L). 
 

Making the same assumptions for Area 3 as for Area 2, the total acidity requiring treatment for the 
soil and water in Area 3 is as follows: 

Water: 6.38 x 106 L x 20 mequiv/L = 1.3 x 105 equivalents of base 
Soil: 33 x 106 kg x 20 mequiv/kg = 6.6 x 105 
equivalents of base Total: 7.9 x 105 equivalents of base 
needed 

A total of 79,200 gallons of treatment solution were added in Area 3. Calculating the amount of 
calcium carbonate buffer added goes as follows: 

79,200 gal x 3.8 kg/gal = 300,960 kg injected 
300,960 kg x 0.10 kg CaCO3/kg solution = 30,100 kg CaCO3 
30,100 kg CaCO3/ 50 kequiv/kg = 602 kequiv base (or 6.02 x 105 equivalents of base added) 

 

The amount of base added at Area 3 under these assumptions is about 3/4 of the total acidity estimated 
to be present in the area between the infiltration trench and Fairforest Creek. 

 
Buffer Demand - Buffer Applied Balance 
The following table summarizes the buffering capacity applied and the buffering capacity needed for  
the site. 

 
INFILTRATION 

AREA 
BUFFERING 

CAPACITY 
NEEDED 

BUFFERING 
CAPACITY 
APPLIED 

DIFFERENCE 

Area 1 1.8 to 2.4 x 105 equivalents 14 x 105 equivalents 11.6 to 12.2 x 105 equivalents 

Area 2A[1] 8.6 x 105 equivalents 5.7 x 105 equivalents (2.95 x 105 equivalents) 

Area 2B[1] 6.6 x 105 equivalents 0 (6.6 x 105 equivalents) 

Area 3 7.9 x 105 equivalents 6.0 x 105 equivalents (1.9 x 105 equivalents) 

TOTAL 24.9 to 25.7 x 105 
equivalents 

25.7 x 105 equivalents 0.2 to 0.8 x 105 equivalents 

[1] Area 2A extends from Area 2 to MW-12; Area 2B extends from MW-12 to Area 3 
[2] Based on range of water table elevations at Area 1 
Differences in (parentheses) are negative values 

 

Based on the overall site balance of buffer needed compared to buffer applied, a sufficient amount of 
buffer has been applied at the groundwater treatment area, but the buffer has not distributed throughout 
the treatment area. 
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Site Photograph N1 - Gate at entrance to the IMC Superfund Site, Spartanburg, South Carolina 
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ATTENTl~~OIATION SITE USEPA SUPERFUNO RE . 

No Trespassing 

For informa~on please contact 

Dan Mad;5f~orporal1on TRC Enwonmen a 
at (BG4, 28 t-0030 
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Site Photograph N2 – Foundations for Former Process Buildings 
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Site Photograph N3 - Foundations for Former Process Buildings from East Looking West 
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Site Photograph N4 - Infiltration Area 2 Injection Wells 
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Site Photograph N5 - Rock Check Dam (East of Infiltration Area 2) 
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Site Photograph N6 - MW-5, MW-5A, MW-5S 
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Site Photograph N7 - Infiltration Area 3 (Looking from South to North) 
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