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Mr. Chris Austin 

Michigan Department of Environmental Quality 

1420 U.S. 2 West 

Crystal Falls, MI 49920 

Subject: 

Addendum to the Groundwater Interim Response Action Plan  
Ford-Kingsford Products Facility, Court Case Number 04-1427-CE, Kingsford, 
Michigan 
 
Dear Mr. Austin: 

ARCADIS, on behalf of Ford Motor Company (Ford) and The Kingsford Products 

Company (KPC), has prepared this addendum to the document entitled 

“Groundwater Interim Response Action Plan, Ford-Kingsford Products Facility (Court 

Case Number 04-1427-CE)” (GW IRAP) dated January 29, 2009, previously 

submitted to the Michigan Department of Environmental Quality (MDEQ).  The 

purpose of this addendum is to present the monitoring plans for the site-wide 

groundwater.   

INTRODUCTION 

The current groundwater monitoring in the Area of Concern (AOC) at the Ford-

Kingsford Products Facility (Site) in Kingsford, Michigan (Figure 1) consists of a 

combination of monitoring associated with the groundwater extraction system, 

monitoring in connection with the groundwater/surface water interface (GSI) mixing 

zone outside of the hydraulic capture of the groundwater extraction system, 

monitoring of dissolved methane, and monitoring of other select areas across the 

Site.   

The requirements for the groundwater extraction system performance and the GSI 

mixing zone monitoring were originally defined in the report entitled “Addendum 

Performance Monitoring Plan-Groundwater Extraction System, Ford-Kingsford 

Products Facility, Kingsford, Michigan, Court Case No. 04-1427-CE”, dated 

September 1, 2006.  This document was approved by the MDEQ in a letter dated 

November 9, 2006.  In June 2008, ARCADIS requested a reduction in the sampling 

parameters and frequency of monitoring for the groundwater extraction system 

performance monitoring in a document entitled, “Request for Modifications to 

Constituent Analysis and Frequency of Monitoring for Groundwater Extraction 

System, Ford-Kingsford Products Facility, Kingsford, Michigan”, dated June 24, 

2008.  The MDEQ approved the requested modifications in a letter dated January 5, 
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2009.  Monitoring of dissolved methane is conducted as part of the annual AOC 

perimeter monitoring, and monitoring of other selected areas is conducted in 

accordance with the applicable IRAP for those areas.   

The GW IRAP was prepared to evaluate groundwater quality, exposure pathways, 

and document the groundwater interim response actions that have been 

implemented for the AOC at the Site.  The GW IRAP also presented planned 

response activities for addressing groundwater within the AOC to meet the objectives 

of the Consent Judgment (CJ).   

This Addendum to the GW IRAP specifically focuses on and presents the plan for 

monitoring of the site-wide groundwater conditions (which may be modified in the 

RAP).   

BACKGROUND 

Site-wide groundwater quality is described in the GW IRAP and the Remedial 

Investigation (RI) Report for the Ford-Kingsford Products Facility.  These reports 

identify the concentrations and distribution of the constituents present in the 

groundwater throughout the Site and AOC.   

Groundwater characteristics have been evaluated through the collection of 

groundwater samples from approximately 170 monitoring wells.  The groundwater 

samples evaluated include samples collected throughout the Site, including along the 

Menominee River, potential source areas, and residential and non-residential areas.  

In total, the groundwater data set for the Site and AOC is comprised of nearly 700 

groundwater samples.   

GROUNDWATER MONITORING 

The current groundwater monitoring programs for the interim response actions at the 

Site consist of monitoring the groundwater extraction system and associated 

hydraulic capture/control, monitoring in connection with the GSI mixing zone, 

monitoring of dissolved methane at the perimeter of the AOC, and monitoring of 

select areas across the Site.  The following discussion will present the program to be 

implemented to monitor and document the overall groundwater conditions site-wide.   

All current monitoring programs will be continued in accordance with established 

procedures to maintain compliance with the CJ.  This program incorporates some of 
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the existing monitoring program details, but is intended to be an additional 

component for the overall monitoring at the Site.   

The program for site-wide groundwater includes monitoring of dissolved methane at 

the perimeter of the AOC and monitoring of select locations for overall groundwater 

quality and associated trends over time throughout the AOC.   

AOC Perimeter Monitoring  

The AOC perimeter component of the monitoring program will consist of sampling 

Monitoring Wells GM-15, GM-59, GM-61, GM-68, and GM-85 for dissolved methane.  

These wells were selected based on their strategic locations around the AOC 

perimeter and represents a continuation of current locations monitored for dissolved 

methane.  The monitoring wells will be sampled on an annual basis to ensure that the 

AOC boundary is appropriate.  In addition to these five perimeter monitoring locations, 

additional wells will also be sampled for dissolved methane, as discussed below.   

Site-Wide Monitoring 

The overall groundwater quality/long-term trend component of the monitoring program 

will consist of 20 selected monitoring wells to be sampled for total organic carbon 

(TOC) and dissolved methane.  The 20 monitoring wells selected include Monitoring 

Wells GM-2B, GM-6, GM-7, GM-13, GM-17, GM-24C, GM-32, GM-34B, GM-36, GM-

62A, GM-62B, GM-62C, GM-63A, GM-63B, GM-84, GM-86A, GM-86B, GM-87A, GM-

87B, and MW-8.  These wells were selected based on their strategic locations across 

the Site and they are representative of groundwater conditions within the site-wide 

plume. The locations are consistent with depths and geologic zones identified during 

the RI.  The groundwater collected from these wells exhibit variable constituent 

concentrations, from the area of the Site with the highest concentrations to other areas 

with lesser concentrations, and provide a complete site-wide evaluation of groundwater 

conditions.  To ensure representative coverage over a long-term timeframe, and to 

maintain data collection efficiency, a subset of 10 selected monitoring wells will be 

sampled on an annual basis, with the alternative 10 well subset to be sampled the 

following year.  This alternating annual frequency will be continued going forward as 

outlined in Table 1.   

In addition to the 20 monitoring wells to be sampled on the rotating annual frequency 

for TOC and dissolved methane, a subset of 6 of the 20 monitoring wells (GM-2B, GM-

13, GM-32, GM-62A, GM-62B, and GM-62C) will be sampled for analysis of the revised 
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Target Compound List (TCL), hereafter titled the Monitoring TCL (MTCL).  The TCL (or 

MTCL) will be revised over time as appropriate.  These monitoring wells will be 

sampled to monitor the overall concentration trends of specific constituents in the 

groundwater over time.  These wells were again selected for their strategic locations 

within the groundwater plume and represent groundwater conditions with some of the 

highest constituent concentrations, providing an appropriate overview of the 

groundwater quality over time.  These 6 monitoring wells will be sampled once every 5 

years.  The constituents included in the MTCL analysis are listed in Table 2.   

CLOSING 

Interim response actions are continuing at the Site to maintain compliance with the CJ.  

Preparation of a draft Remedial Action Plan (RAP) has been initiated. The RAP will 

describe additional aspects of the groundwater monitoring programs, and may modify the 

GW IRAP and this addendum.  Pursuant to our discussions, ARCADIS, on behalf of 

Ford/KPC, is requesting MDEQ approval of the GW IRAP and this Addendum.  Following 

receipt of MDEQ approval, these monitoring programs for the overall Site will be initiated.   

If you have any questions, or require any further information, please do not hesitate 
to contact the undersigned. 
 
Sincerely, 
 
ARCADIS U.S., Inc. 
 
 
 
 
Richard L. Studebaker Jr., PE 
Vice President/Project Manager 



Table 1.  Site-Wide Groundwater Sampling Program, Ford-Kingsford Products Facility, 
                 Kingsford, Michigan.

Total Organic Dissolved Monitoring Target Water Level
Carbon Methane Compound List Monitoring

AOC Perimeter Monitoring
GM-15 -- Annual -- Annual
GM-59 -- Annual -- Annual
GM-61 -- Annual -- Annual
GM-68 -- Annual -- Annual
GM-85 -- Annual -- Annual

Site-Wide Monitoring
GM-2B Bi-Annual Bi-Annual 5 Year Annual
GM-6 Bi-Annual Bi-Annual -- Annual
GM-7 Bi-Annual Bi-Annual -- Annual
GM-13 Bi-Annual Bi-Annual 5 Year Annual
GM-17 Bi-Annual Bi-Annual -- Annual
GM-24C Bi-Annual Bi-Annual -- Annual
GM-32 Bi-Annual Bi-Annual 5 Year Annual
GM-34B Bi-Annual Bi-Annual -- Annual
GM-36 Bi-Annual Bi-Annual -- Annual
GM-62A Bi-Annual Bi-Annual 5 Year Annual
GM-62B Bi-Annual Bi-Annual 5 Year Annual
GM-62C Bi-Annual Bi-Annual 5 Year Annual
GM-63A Bi-Annual Bi-Annual -- Annual
GM-63B Bi-Annual Bi-Annual -- Annual
GM-84 Bi-Annual Bi-Annual -- Annual
GM-86A Bi-Annual Bi-Annual -- Annual
GM-86B Bi-Annual Bi-Annual -- Annual
GM-87A Bi-Annual Bi-Annual -- Annual
GM-87B Bi-Annual Bi-Annual -- Annual
MW-8 Bi-Annual Bi-Annual -- Annual
5 Year Wells will be sampled once every 5 years.
Annual Wells will be sampled Annually.
Bi-Annual A subset of 10 wells will be sampled on a rotating annual frequency for TOC and dissolved

methane with the alternative 10 wells to be sampled the following year.
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Table 2.  Monitoring Target Compound List, Ford-Kingsford Products Facility, 
                Kingsford, Michigan. 

Method Groundwater
Parameter Reference (µg/L)
VOCs
1,1,1,2-Tetrachloroethane 8260B 1
1,1,2-Trichloroethane 8260B 1
1,1-Dichloroethane 8260B 1
1,1-Dichloroethene 8260B 1
1,2,4-Trimethylbenzene 8260B 1
1,2-Dibromo-3-chloropropane 8260B 5
1,2-Dichloroethane 8260B 1
1,2-Dichloroethene, total 8260B 2
1,2-Dichloropropane 8260B 1
1,3,5-Trimethylbenzene 8260B 1
1,3-Dichlorobenzene 8260B 1
2-Butanone (MEK) 8260B 50
2-Hexanone 8260B 50
4-Methyl-2-pentanone (MIBK) 8260B 50
Acetone 8260B 100
Acrylonitrile 8260B 25
Benzene 8260B 1
Bromochloromethane 8260B 1
Bromodichloromethane 8260B 1
Bromoform 8260B 1
Bromomethane 8260B 1
Carbon disulfide 8260B 5
Carbon tetrachloride 8260B 1
Chlorobenzene 8260B 1
Chloroethane 8260B 1
Chloroform 8260B 1
Chloromethane 8260B 1
cis-1,2-Dichloroethene 8260B 1
cis-1,3-Dichloropropene 8260B 1
Dibromomethane 8260B 1
Diethylether 8260B 10
Ethylbenzene 8260B 1
Furan 8260B 10
Isopropylbenzene 8260B 1
Methyl (tert) butyl ether 8260B 5
Methyl iodide 8260B 5
Methylene chloride 8260B 1
n-Propylbenzene 8260B 1
Propionitrile 8260B 25
Styrene 8260B 1
Tetrachloroethene 8260B 1
Tetrahydrofuran 8260B 10
Toluene 8260B 1
trans-1,2-Dichloroethene 8260B 1
trans-1,3-Dichloropropene 8260B 1
Footnotes on Page 4.

Reporting Limits
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Table 2.  Monitoring Target Compound List, Ford-Kingsford Products Facility, 
                Kingsford, Michigan. 

Method Groundwater
Parameter Reference (µg/L)

Reporting Limits

VOCs (continued)
trans-1,4-Dichloro-2-butene 8260B 5
Trichloroethene 8260B 1
Vinyl chloride 8260B 1
Xylene (total) 8260B 3

SVOCs
1,4-Dichlorobenzene 8270C 5
2,3-Dimethylphenol 8270C 10
2,4-Dimethylphenol/2,5-Dimethylphenol* 8270C 5
2,6-Dimethylphenol 8270C 10
2-Methylnaphthalene 8270C 5
2-Methylphenol 8270C 5
2-Nitrophenol 8270C 5
3,4-Dimethylphenol 8270C 10
3-Methylphenol/4-Methylphenol (m&p-cresol)* 8270C 10
4-Chloro-3-methylphenol 8270C 5
Anthracene 8270C 5
Benzo(a)anthracene 8270C 5
Benzo(a)pyrene 8270C 5
Benzo(b)fluoranthene 8270C 5
Benzo(g,h,i)perylene 8270C 5
Benzo(k)fluoranthene 8270C 5
bis(2-Ethylhexyl)phthalate 8270C 5
Butylbenzylphthalate 8270C 5
Carbazole 8270C 5
Chrysene 8270C 5
Di-n-butyl phthalate 8270C 5
Di-n-octyl phthalate 8270C 5
Dibenzo(a,h)anthracene 8270C 5
Diethyl phthalate 8270C 5
Dimethyl phthalate 8270C 5
Fluoranthane 8270C 5
Hexachlorobenzene 8270C 5
Indeno(1,2,3-cd)pyrene 8270C 5
Naphthalene 8270C 5
Phenanthrene 8270C 5
Phenol 8270C 5
Pyrene 8270C 5

Alcohols
1,4-Dioxane 8270C 5
2-Pentanone 8260B 1,000
2-Picoline 8270C 10
Acetonitrile 8260B 50
Ethanol 8015B 1,000
Footnotes on Page 4.
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Table 2.  Monitoring Target Compound List, Ford-Kingsford Products Facility, 
                Kingsford, Michigan. 

Method Groundwater
Parameter Reference (µg/L)

Reporting Limits

Alcohols (continued)
Ethyl Acetate 8015B 5,000
Ethylene Glycol 8015B 10,000
Isobutanol 8015B 1,000
Isopropanol 8015B 1,000
Methanol 8015B 1,000
n-Butanol 8015B 1,000
n-Propanol 8015B 1,000
Tert-Butyl Alcohol 8015B 1,000

Aldehydes
** Acetaldehyde 8315A 100
** Butanal 8315A 100
** Crotonaldehyde 8315A 100
** Cyclohexanone 8315A 100
** Decanal 8315A 100
** Formaldehyde 8315A 100
** Heptanal 8315A 100
** Hexanal 8315A 100
** m-Tolualdehyde 8315A 100
** Nonanal 8315A 100
** Octanal 8315A 100
** Paraldehyde 8015B 100
** Pentanal 8315A 100
** Propanal 8315A 100

Metals
Aluminum 6020 200
Antimony 6020 50
Arsenic 6020 20
Barium 6020 100
Beryllium 6020 1
Cadmium 6020 0.5
Calcium 6020 100
Chromium 6020 5
Cobalt 6020 10
Copper 6020 25
Iron 6020 100
Lead 6020 3
Magnesium 6020 100
Manganese 6020 20
Mercury U.S. EPA 7470A 0.2
Molybdenum 6020 10
Nickel 6020 25
Footnotes on Page 4.
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Table 2.  Monitoring Target Compound List, Ford-Kingsford Products Facility, 
                Kingsford, Michigan. 

Method Groundwater
Parameter Reference (µg/L)

Reporting Limits

Metals (continued)
Potassium 6020 250
Selenium 6020 5
Silver 6020 0.2
Sodium 6020 1,000
Thallium 6020 2
Titanium 6020 50
Vanadium 6020 20
Zinc 6020 20

Other Constituents
BOD U.S EPA 405.1 2,000
Chloride U.S. EPA 325.2 1,000
COD U.S EPA 410.4 20,000
#Dissolved Methane RSK 175 1.0
Nitrate U.S. EPA 353.2 50
Nitrite U.S. EPA 353.2 50
Nitrogen (ammonia) U.S. EPA 350.1 30
Sulfate U.S. EPA 375.4 5,000
Sulfide U.S. EPA 376.1 1,000
TOC U.S. EPA 415.1 1,000
Acetic Acid/Acetate VFA NA
Practical quantitation limits per Test America, Trimatrix, and Microseeps Laboratories SOPs.
* Compounds co-elute; therefore, the methylphenol and dimethylphenol isomers are reported 

as 3-methylphenol/4-methylphenol and 2.4-dimethylphenol/2,5-dimethylphenol, respectively.
** Analysis to be performed by TriMatrix.
# Analysis to be performed by Microseeps.
BOD Biological Oxygen Demand.
COD Chemical Oxygen Demand.
µg/Kg Micrograms per kilogram.
µg/L Micrograms per liter.
NA Not applicable.
SVOCs Semi-Volatile Organic Compounds.
TOC Total Organic Carbon.
VOCs Volatile Organic Compounds.
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(23.1)

(0.051)

(A <0.01)
(B 0.05)

(A 0.0083)
(B 0.91)
(C 0.64)

(14.6)

(A 34.7)
(B 8.55)
(C 0.35)

(1.06)

(8.46)

(GM-27A 25.4)
(GM-27B 0.01)
(GM-27C 0.09)

(GM-63A 48.3)
(GM-63B 0.03)

(0.01)

(0.02)

(37.3)
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