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Closure Certification 

This section presents the certification statement as required by 40 CFR 264.115 and Part 111, 
Hazardous Waste Management, of the Natural Resources and Environmental Protection Act, 1994 PA 
451, as amended (Act 451), Mich. Admin. Code Rule 299.9613(2). 
 
Professional Engineers Certification 
 
I, Scott L. Cormier, a Professional Engineer in the State of Michigan, certify under penalty of law that 
this document and attachments were prepared under my direction or supervision in accordance with a 
system designed to assure that qualified personnel properly gather and evaluate the information 
submitted.  Based on my inquiry of the person or persons who manage the system, or those persons 
directly responsible for gathering the information, the information submitted is to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations. 
 
O'BRIEN & GERE ENGINEERS, INC. 
 
 
 
_____________________________ 
Scott L. Cormier, PE 
Vice President 
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Owner's Certification  

I, William J. McFarland, representing Remediation and Liability Management Company, Inc., certify 
under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gather 
and evaluate the information submitted.  Based on my inquiry of the person or persons who manage 
the system, or those persons directly responsible for gathering the information, the information 
submitted is, to the best of my knowledge and belief, true, accurate, and complete.  I am aware that 
there are significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 
 
REMEDIATION AND LIABILITY MANAGEMENT COMPANY, INC. 
 
 
 
______________________________________________ 
William J. McFarland 
President 
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1.0.  Introduction 

This Closure Certification Addendum Report (Addendum Report) documents final closure of the 
former Wastewater Treatment Plant (WWTP) at the REALM Coldwater Road Landfill facility in 
Flint, Michigan.  
 
An initial basin investigation at the WWTP was performed to assess potential releases from the 
surrounding basins and WWTP prior to building and basin demolition. The Michigan Department of 
Environmental Quality (MDEQ) requested (March 24, 2005 letter) that all soil and ground water 
exceedances (detected during the initial basin investigation) of the applicable Part 201 criteria be 
addressed in compliance with R299.9269 of Part 111. This Closure Certification Addendum Report 
presents the results of additional investigation activities at the former WWTP to satisfy the March 24, 
2005 MDEQ request and certify closure of the former WWTP. 
 

1.1.  Site History 

1.1.1.  Site Description 
The REALM Coldwater Road Landfill facility is located north of the REALM former Peregrine U.S., 
Inc. (REALM former Peregrine property) property as shown on the Site Location Map, Figure 1.  The 
REALM Coldwater Road Landfill facility consists of the wastewater treatment sludge monofill 
landfill, former wastewater treatment plant (decommissioned and demolished in 1999), restored 
wetlands and leachate accumulation facility. This facility is bordered on the south by the REALM 
former Peregrine property, which formerly contained several manufacturing buildings and support 
facilities. The buildings on the REALM former Peregrine property were decommissioned and 
demolished between 1999 and 2001.  A figure depicting the division between the REALM Coldwater 
Road Landfill facility and the REALM former Peregrine property is included as Figure 2. 
 

1.1.2.  Site Ownership 
On December 10, 1996, an asset Purchase Agreement for the manufacturing portion of the Coldwater 
Road site was signed by GM and Peregrine. GM retained ownership of the northern portion of the 
Coldwater Road Landfill site (which is now referred to as the "REALM Coldwater Road Landfill 
facility") and sold the manufacturing facility (referred to as the "REALM former Peregrine property, 
MID 000 020 743"). In August 1999, REALM took back ownership of the manufacturing facility 
from Peregrine.  
 
On April 14, 2000 a MDEQ Notification of Regulated Waste Activity form (EQP5150) and U.S. 
E.P.A. Hazardous Waste Permit Application Part A (EPA form 8700-23) were submitted to document 
change of ownership of the landfill and the former WWTP property from GM to REALM. REALM, a 
wholly-owned subsidiary of GM, manages the RCRA closure program for the REALM Coldwater 
Road Landfill facility under the 1992 Corrective Action Consent Order (CACO) and also manages a 
voluntary RCRA Corrective Action program for the REALM former Peregrine property. 
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1.1.3.  RCRA Closure 
Several of the RCRA units and SWMUs were closed in accordance with the 1989 Closure Plan 
during construction of the on-site hazardous waste landfill between 1990 and 1994. Roy F. Weston, 
Inc. (Weston) provided quality assurance oversight and closure verification during this construction 
phase.  As documented in the Draft Closure Certification Documentation Package, Weston, 
November 1994, there were several units not closed at the completion of landfill construction.  
Closure of these remaining units was completed between 1994 and 2003 with oversight provided by 
O'Brien & Gere. Closure documentation for all units covered under the CACO for the REALM 
Coldwater Road Landfill facility, except for the former WWTP, is provided in the following six final 
closure reports: 
 
• Final Closure Certification Documentation Package -Decontamination Pits and Sump, Chromium 

Reduction Basins at the WWTP, September 1998, Roy F. Weston, Inc. (Weston). 

• Subsurface Investigation of Decontamination Pits/Sump and Chromium Reduction Basins 
Report, June 1999, O'Brien & Gere Engineers, Inc. (O'Brien & Gere).  

• Final Closure Certification, former Drum Storage Area and Waste Pile Pad, June 1999, Weston. 

• Part I - Final Closure Certification Documentation, November 2000, O'Brien & Gere and 
subsequent data submittals. 

• Part II - Final Closure Certification Documentation, November 2000, Weston and subsequent 
data submittals. 

• Addendum to the June 1999 Closure Certification Report for the Former Drum Storage Area at 
the Former Peregrine, U.S., Inc. Property at the Coldwater Road Facility. January 2005, O’Brien 
and Gere. 

 

1.2.  Former Wastewater Treatment Plant Background 

The former WWTP at the Coldwater Road site was located at the southwestern corner of the property 
as shown on Figure 2 (Site Plan). The WWTP was constructed in the early 1950s to treat plating 
waste streams as generated by the manufacturing facility. Plating operations ran from 1953 to 1987. 
Process wastewater from the former manufacturing plant discharged to the former WWTP in force 
mains. Chemical/physical treatment of the process wastewater was performed at the former WWTP 
on a batch basis.  The chromium, nickel, and acid/alkali wastes were combined and treated for heavy 
metal removal, whereas the copper-cyanide waste was treated separately. 
 
Use of the WWTP was terminated in December 1996 when the manufacturing plant was sold to 
Peregrine, Inc. The WWTP building and associated basins were subsequently decontaminated and 
demolished between December 1998 and May 1999.   
 
Concurrent to WWTP demolition, REALM voluntarily implemented an investigation at the former 
WWTP to evaluate potential releases from the surrounding basins. The former WWTP basin 
investigation was performed in accordance with procedures outlined in O'Brien & Gere's January 
1999 Quality Assurance Project Plan (QAPP) and Three Basement Basin Sampling and Analysis Plan 
(SAP) developed for the Coldwater Road facility. The basin investigation was performed between 
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September 1998 and May 1999. It should be noted that during this investigation three soil borings 
were proposed to be monitoring wells. However, wet subsurface soil conditions were not observed 
during soil boring installation, therefore no wells were installed.  
 
The basin investigation included collection of subsurface soil samples underneath and around the 
former WWTP and surrounding basins, concrete samples from the basins and former WWTP 
basement floor, rinseate samples, and ground water samples from two monitoring wells located 
southwest of the former WWTP. The former WWTP layout and previous sample locations are shown 
on Figure 3. Results of the basin investigation were reported to the MDEQ in the Former Wastewater 
Treatment Plant Basin Investigation Report dated November 2000. The analytical results summary 
tables from the basin investigation are included in Appendix A.  The results supported closure 
approval and no further action for the former WWTP basins and surrounding area. However, in a 
letter from the MDEQ Waste and Hazardous Material Division (WHMD) dated March 24, 2005, the 
MDEQ did not extend the "no further action" determination to the former WWTP. The MDEQ 
indicated that the no further action did not meet the requirements specified in Parts 111 and 201, 
specifically, the dissolved lead in ground water was not delineated. The dissolved lead ground water 
analytical results from the WWTP basin investigation area are included in Appendix A, on page 5 of 
Table 1.  
 
Therefore, a Work Plan was prepared and submitted to the MDEQ in April 2006, which addressed 
investigating the concentrations of dissolved lead in ground water. The MDEQ reviewed the Work 
Plan and responded with a letter dated September 22, 2006, which indicated minor deficiencies that 
required addressing prior to implementing the Work Plan. The revised Work Plan submitted to the 
MDEQ in December 2006 addressed those deficiencies. In the September 22, 2006 letter, the MDEQ 
WHMD specifically reiterated that all ground water and soil exceedances of applicable criteria be 
addressed in compliance with Part 111. Based on the demolition of the former WWTP, which 
included using the upper concrete portions of the basins as backfill for the former WWTP basement 
and basins, it was not feasible to investigate the extent of impact to soil below the former WWTP 
basement or basins. Therefore, through communications with the MDEQ WHMD, a strategy was 
developed which included the installation of monitoring wells to assess potential leaching from 
impacted soil to ground water exposure pathway.  
 
The MDEQ submitted a letter dated January 26, 2007 approving the Work Plan with minor 
modifications.  Section 2 of this Closure Certification Report summarizes the investigation methods 
and results of implementing the Work Plan. 
 

1.3.  Contaminant Distribution 

The chemicals of concern (COCs) at the former WWTP were identified through the previous Basin 
Investigation Report (November 24, 2000). The COCs were defined as those chemicals in which 
analytical results exceed the MDEQ Part 201 Generic Industrial Drinking Water Protection criteria 
for soil and the Part 201 Generic Industrial Drinking Water criteria for ground water. The following is 
a list of the COCs, identified through the previous basin investigation, for soil and ground water at the 
former WWTP: 
 
Soil: 
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Benzene 
Cyanide 
Nickel 
1,2,4- trimethylbenzene 
Trichloroethene  
 
Ground water: 
Dissolved lead 
 
Figure 4 (soil exceedances) and Figure 5 (ground water exceedances) depict the COCs as identified 
through the previous investigations at the former WWTP. The following sections describe the specific 
distribution of impact in soil and ground water at the former WWTP. 

1.3.1.  Soil 
Subsurface soil sample analytical results from the initial basin investigation indicated SVOCs below 
the MDEQ Part 201 Generic Residential and Industrial Drinking Water Protection criteria. The 
analytical results for the subsurface soil samples indicate concentrations of benzene, trichloroethene, 
1,2,4-trimethylbenzene, nickel and cyanide above MDEQ Part 201 Generic Residential and Industrial 
Drinking Water Protection criteria.  
 
Benzene was detected at a concentration of 200 ppb in the soil sample from GB-18, located in the 
central deionized water basin.  Trichloroethene was detected in two soil sample locations: GB-44 
(west basement basin) and GB-47 (south of west basement basin), at concentrations of 570 ppb and 
770 ppb respectively. Also, 1,2,4-trimethylbenzene was detected in two soil sample locations: GB-20 
(east cyanide basin) at 3,120 ppb and GB-21 (west cyanide basin) at 2100 ppb. 
 
Methylene chloride was detected in samples GB-42 through GB-47 above the MDEQ Generic 
Residential and Industrial Drinking Water Protection criteria, however, the results of these samples 
indicated methylene chloride was detected in the laboratory blanks and should be considered blank 
contamination.  Also, the vinyl chloride detection limit achieved by the laboratory is above the 
MDEQ Part 201 Generic Residential and Industrial Drinking Water Protection criteria, however, 
these detections are half of the Target Detection Limit (TDL) for method 5035/8260 (methanol 
preservation) listed in the ERD former Operational Memorandum #6, revision 5, dated November 16, 
1998, which was the current guidance at the time of investigation. 
 
Nickel and cyanide concentrations were detected above the MDEQ Part 201 Generic Residential and 
Industrial Drinking Water Protection criteria in the following samples: 
 
• Nickel - GB-39 (WWTP basement floor north) 
• Cyanide - GB-25 (west alkali basin) 
 
Tables summarizing the analytical results are included in Appendix A and a figure depicting the 
sample locations and MDEQ Part 201 criteria exceedances is included as Figure 4. 
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1.3.2.  Ground Water 
Ground water samples were analyzed for VOCs, SVOCs, dissolved metals (cadmium, chromium, 
copper, lead, nickel, and zinc), and cyanide during the initial basin investigation.  The results of the 
VOCs, SVOCs and cyanide analyses were below detection limits.   
 
The results of the dissolved metals analyses were below Part 201 Generic Residential Drinking Water 
criteria, except for dissolved lead which was present at concentrations of 8 ppb in OBG MW-
1(duplicate value of 9 ppb), and in OBG MW-2 at 32 ppb.   
 
Tables summarizing the ground water analytical results are included in Appendix A and a figure 
showing the locations of the monitoring wells and MDEQ Part 201 criteria exceedances is included as 
Figure 5. 

1.4.  Applicable Closure Criteria 

Under the October 1992 CACO, the REALM Coldwater Road Landfill facility had interim status 
pursuant to RCRA and was subject to the regulations and environmental protection standards of the 
Michigan Hazardous Waste Management Act, 1979 PA 64, as amended.  However, following 
removal of a substantial volume of delisted non-hazardous soils from the REALM Coldwater Road 
landfill facility, verification soil samples still exceeded the background cleanup criteria established in 
the 1989 Closure Plan. Therefore, GM requested modification to the 1989 Closure Plan in a letter 
dated April 23, 1997. The letter requested changing the 1989 Closure Plan cleanup criteria (site 
specific background concentrations) to the MDEQ Type B health-based cleanup criteria specified in 
the administrative rules promulgated pursuant to Part 201 of the NREPA, 1994, PA, as amended. This 
modification to the 1989 Closure Plan was approved by the MDEQ in a letter dated June 26, 1998. 
Therefore, on-going activities at the REALM Coldwater Road Landfill facility under the CACO 
follow MDEQ Part 201 cleanup criteria.  Ground water analytical results are compared to MDEQ 
Generic Industrial criteria for this investigation. A discussion on the analytical results compared to the 
appropriate criteria is included in Section 2.   
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2.0.  Summary of Former WWTP Investigation  

This section describes the methods for investigation, sample collection,  results of the ground water 
sampling, and analysis conducted in the vicinity of the former WWTP. Sampling and analysis was 
conducted in accordance with procedures outlined in the MDEQ-approved Post-Closure Care Plan 
(PC Plan) (O'Brien & Gere, 2006), MDEQ-approved December 2006 Work Plan for the former 
WWTP and February 2006 Quality Assurance Project Plan (QAPP) developed for the REALM 
Coldwater Road Landfill facility. The objective of the investigation was to assess the extent of COCs 
impact to ground water and assess the potential for previously detected soil impacts to leach to 
ground water. 
 
O'Brien & Gere completed investigation of the former WWTP in a phased approach following 
MDEQ approval of the Work Plan.  Initially the installation of monitoring wells was performed in 
May 2007 and subsequent ground water monitoring was performed quarterly for one year (June 19, 
2007 through March 18, 2008).  

2.1.  Monitoring Well Installation 

Six monitoring wells  (OBG MW-3 through OBG MW-9) were installed in accordance with the PC 
Plan and MDEQ-approved Work Plan dated December 2006 at the locations depicted on Figure 6. 
Three wells (OBG MW-3, OBG MW-4 and OBG MW-7) were installed to assess the potential extent 
of dissolved lead and three wells (OBG MW-5, OBG MW-6 and OBG MW-8) were installed to 
assess potential leaching to ground water from impacted soil beneath the former WWTP building and 
surrounding basins.  
 
The wells installed to assess the extent of dissolved lead were installed to an approximate depth of 20 
ft below grade (fbg). This well depth was estimated based on the bottom of the former basins and 
basement of the former WWTP building (approximately 15 fbg) as being the most likely depth to 
detect a potential release. 
 
The wells installed to assess potential impacted soil leaching were sampled to an approximate depth 
of 30 fbg. This depth was selected based on previous borings installed in this area in which ground 
water was not observed to a depth of 25 fbg. Ground water data collected from these wells is intended 
to demonstrate whether the migration to ground water exposure pathway is relevant.  
 
Prior to well installation, the drill rig and drillers' tools were decontaminated using a portable steam 
cleaner. Drilling and sampling was completed utilizing the hollow stem auger (HSA) drilling method.  
Soil samples were collected using a 5-ft macrocore split barrel through the 4.25-inch HSAs. The soils 
were visually logged using the USCS soil classification system. Soil boring logs are included in 
Appendix B. Cuttings were spread on the ground surface around each well. 
 
Monitoring wells were constructed using 2-inch diameter, flush-threaded PVC casing. The screen 
length for the wells was 10 ft with slot openings of 0.010 inches and a PVC plug on the bottom of the 
screen.  The annular space around the screen was back-filled with silt free silica sand (WB 40 grade) 
to a height no more than 2 ft above the top of the screen.  A minimum 2-ft thick seal of hydrated 
bentonite was placed above the sand pack.  The remaining annular space was filled with a cement 
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bentonite grout placed with a tremie pipe.  The PVC risers were covered with a lockable, watertight 
PVC cap. A 4-inch diameter steel, locking, protective casing was installed at the surface with a 
concrete anchor and runoff diversion apron. Monitoring well construction details are included in 
Appendix C. 
 
Once installed, the grout was allowed a minimum of 24 hours to cure, after which time the well was 
developed. Well development was performed using the pump and surge method. A minimum of five 
casing volumes were removed from the well or until the well was pumped to dryness. Development 
fluids were discharged to the ground surface near each well. 
 
Subsequent to installation of the newly installed monitoring wells, the well locations were surveyed to 
establish top-of-casing, grade elevations, and horizontal locations referenced to existing State Plane 
datum.  

2.2.  Ground Water Sample Collection and Analysis 

Ground water samples were collected quarterly for four quarters using low-flow sampling methods 
per Attachment 5 of the MDEQ Remediation and Redevelopment Division (RRD) Operational 
Memorandum No. 2, in accordance with the MDEQ-approved PC Plan and December 2006 Work 
Plan.  
 
Subsequent to new well installation, ground water samples were collected from the six newly 
installed wells and two existing wells (OBG MW-1 and OBG MW-2) for the four quarters of 
sampling.   
 
Samples collected from the three newly installed wells for the dissolved lead assessment, and two 
existing wells (OBG MW-1 and OBG MW-2) were analyzed for total lead unless ground water 
turbidity stabilized above 10 NTU, in which case samples were field filtered for dissolved lead 
analysis. In that case, both dissolved and total lead analysis were performed using USEPA method 
200.8. Ground water turbidity did not stabilize above 10 NTU for three of the four sampling events 
(second through fourth quarters). Therefore, total analysis only was performed for the metals analysis. 
 
Samples collected from the wells intended to assess potential impacted soil leaching were analyzed 
for parameters in which previous detections in soil were above MDEQ Generic Residential/Industrial 
Drinking Water Protection criteria. The ground water samples were analyzed for volatile organic 
compounds (VOCs) by USEPA method 8260 and total cyanide by USEPA method 335.2. Also, 
ground water samples were analyzed for nickel and lead for total metals (non-filtered) unless ground 
water sample turbidity stabilized above 10 NTU, in which case samples were field filtered for 
dissolved analysis. In this instance, both dissolved and total nickel and lead analysis were performed. 
Analytical methods and detection limits were in accordance with Attachment 1 of the RRD Operation 
Memorandum No. 2 and the site QAPP. 
 
Prior to sampling, water within the well was purged using a submersible pump with dedicated tubing 
and physical parameters were monitored. During purging, specific conductivity, pH and temperature 
measurements were recorded to document stable conditions.  
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Subsequent to purging and immediately upon physical parameter stabilization within 10%, a ground 
water sample was collected for chemical analyses. If dissolved metals analysis was required dissolved 
samples were filtered through a disposable 0.45-micron filter in the field.  Pre-preserved (with HNO3) 
sample containers were provided by the laboratory for dissolved lead and nickel analysis by method 
200.8. Quality control/Quality assurance (QA/QC) samples were collected and analyzed in 
accordance with the QAPP for this site. QA/QC samples included an equipment blank, field blank, 
replicate sample, collected sample, matrix spike, and matrix spike duplicate. A Level III data package 
was requested from the laboratory. 

2.3.  Data Validation 

Validation of the analytical data was performed by an independent consultant utilizing the "U.S. EPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Data Review", EPA 540-
R 04 004, October 2004 (CLP National Functional Guidelines) and "U.S. EPA Contract Laboratory 
Program National Function Guidelines for Organic Data Review", EPA-540/R-94-012 as a basis for 
data review establishing the specific objectives, defining the evaluation process and identifying the 
actions while incorporating the specific quality control limits presented in the QAPP and the 
laboratory SOPs.  The specific data qualifiers were used as presented and defined in the CLP National 
Functional Guidelines.  
 
The following deliverables were evaluated in the data validation: 
 
i) Technical holding times; 
ii) GC/MS instrument performance check (for organics analysis); 
iii) Initial calibration; 
iv) Initial and continuing calibration; 
v) Blanks; 
vi) Interference check samples; 
vii) Laboratory control samples; 
viii) Matrix duplicate sample analysis; 
ix) Matrix spike sample analysis; 
x) ICP serial dilution; 
xi) ICP/MS internal standard performance; 
xii) Sample result verification; and 
xiii) Field duplicates. 
 
The Data Validator also evaluated the overall completeness of the data package.  Completeness 
checks were administered on all data to determine whether deliverables specified in the QAPP were 
present.  At a minimum, deliverables included sample chain of custody forms, analytical results, and 
QC summaries.  Results of data validation are discussed in Section 2.4. 
 

2.4.  Investigation Results 

Ground water samples were collected quarterly for four quarters using low-flow sampling methods 
per Attachment 5 of the MDEQ Remediation and Redevelopment Division (RRD) Operational 
Memorandum No. 2, in accordance with the MDEQ-approved PC Plan and December 2006 Work 
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Plan. In accordance with the December 2006 Work Plan, notifications to the MDEQ were made 2 
weeks prior to each ground water sampling event via the Monthly Progress Reports submitted under 
the Post-Closure activities at the Site.  The following discussions summarize the results of the 
quarterly ground water monitoring program.  

2.4.1.  Summary of Subsurface Conditions 
This section describes the subsurface conditions observed based on the installation of the monitoring 
wells (shown on Figure 6) and previously installed hydraulic probe borings at the former WWTP. 

 
Subsurface soil conditions at the former WWTP consist of a clay unit from the original ground 

surface to a depth of 30 ft below grade with sand lenses observed ranging in thickness from 
non-existent (OBG MW-8) to 5 ft (OBG MW-5). The elevations shown on Table 2.2 below 
indicate the sand lenses vary in elevation indicating a discontinuous perched zone condition 
at the former WWTP.  

 
Table 2.2 Sand Lense Elevations 

Well Location Surface Elevation  
(NAVD 88) 

Observed Sand Lense Elevation 

OBG MW-1 809.46’ 798.46-796.46' 
OBG MW-2 812.45’ 806.95-805.45' and 799.45-796.45' 
OBG MW-3 807.47’ 802.97-799.97' 
OBG MW-4 810.10’ 797.85-797.35' 
OBG MW-5 813.05’ 809.05-804.05' 
OBG MW-6 813.02’ 798.44-798.27' 
OBG MW-7 810.23’ 805.65-805.23' and 795.23-794.23' 
OBG MW-8 814.72’ no sand lense observed 

 
Sand lenses were observed in seven of the eight borings (OBG MW-1 – OBG MW-7) completed as 
monitoring wells under this investigation at the former WWTP. These locations are separated by 
previously installed borings in which a sand lense of the same elevation was not observed indicating 
the sand lenses are discontinuous in the vicinity of the former WWTP. A geologic cross section 
depicting the discontinuous sand lenses in the perched zone at the former WWTP area is included as 
Figure 7. 
 
Following demolition of the former manufacturing building, approximately 3-4 ft of sand fill was 
placed over the former WWTP building and basins.  

2.4.2.  First Quarter Ground Water Sampling Results 
Analytical results for the first quarter ground water sampling event (June 2007) indicated no 
detections of VOCs above MDEQ Part 201 Generic Industrial Drinking Water criteria. Analytical 
results for the inorganics indicated a detection of total lead at OBG MW-5 of 14 ug/l, which is above 
the MDEQ Part 201 Generic Industrial Drinking Water criterion (4ug/l). However, the analytical 
result for dissolved lead at this location was below the method detection limit (MDL). Also, there was 
a detection of cyanide at the OBG MW-5 location of 295 ug/l, which is above the MDEQ Part 201 
Generic Industrial Drinking Water criterion (200ug/l). A figure depicting the Part 201 Generic 
Industrial Drinking Water criteria exceedances for the first quarter ground water sampling event is 
included as Figure 8.  
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A table summarizing the first quarter ground water analytical results is included as Table 1. The data 
validation report (including analytical data sheets) for this sampling event is included in Appendix D. 
 
Ground water levels were collected from the wells sampled during the first quarter ground water 
sampling event. A table with the water levels and ground water elevations is included as Table 2. The 
ground water elevation data for the first quarter sampling event is shown on Figure 9.  

2.4.3.  Second Quarter Ground Water Sampling Results 
Analytical results for the second quarter ground water sampling event (September 2007) indicate no 
concentrations of VOCs above the MDEQ Part 201 Generic Industrial Drinking Water Criteria, 
comparable to the first quarter sampling results. Analytical results for the inorganics indicate 
concentrations for total chromium, total nickel and total lead either below MDLs or MDEQ Part 201 
Generic Industrial Drinking Water Criteria. No dissolved samples were collected for this sampling 
event in accordance with the Work Plan since ground water turbidity did not stabilize above 10 NTU.   
Analytical results for total cyanide indicate no concentrations above MDEQ Part 201 Generic 
Industrial Drinking Water Criteria.  
 
A table summarizing the second quarter ground water analytical results is included as Table 3 and the 
data validation report (including analytical data sheets) for this sampling event are included in 
Appendix E. 
 
Ground water levels were collected from all the wells sampled during the second quarter ground 
water sampling event. A table with the water levels and ground water elevations is included as Table 
2. The ground water elevation data for the second quarter sampling event is shown on Figure 10.  
 
During the second quarter sampling event, the MDEQ WHMD collected split ground water samples 
(at locations OBG MW-5, OBG MW-7 and OBG MW-8) for laboratory analysis. In addition to the 
parameters approved under the December 2006 Work Plan, the MDEQ also ran analysis for the 
following parameters (totals): antimony, arsenic, barium, beryllium, cadmium, cobalt, copper, 
manganese, molybdenum, mercury, selenium, silver, thallium, vanadium, zinc and iron. The results of 
the MDEQ analysis (included in Appendix F) indicated concentrations of total arsenic, iron and 
manganese above the MDEQ Part 201 Generic Industrial Drinking Water criteria.  Therefore, a Work 
Plan Amendment was prepared and submitted to the MDEQ on January 8, 2008 which included 
adding these parameters to the analytical list for the remaining third and fourth quarter ground water 
sampling events.  

2.4.4.  Third Quarter Ground Water Sampling Results 
Based on the results of the MDEQ split ground water sampling during the second quarterly sampling 
event, additional parameters (arsenic, iron and manganese) were added to the third quarter sampling 
parameter list in accordance with the MDEQ-approved January 8, 2008 Amendment to the Work 
Plan.  
 
Analytical results for the third quarter ground water sampling event (December 2007) indicate no 
concentrations of VOCs above the MDEQ Part 201 Generic Industrial Drinking Water Criteria, 
comparable to the first and second quarterly sampling results. Analytical results for the inorganics 
indicate concentrations for total arsenic, total chromium, total nickel and total lead either below 
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MDLs or MDEQ Part 201 Generic Industrial Drinking Water Criteria. Analytical results are 
summarized on Table 4. Ground water analytical results also indicate concentrations above the 
MDEQ Part 201 Industrial Drinking Water criteria as follows: 
 
• Total iron for the monitoring wells sampled during this event (OBG MW-1 through OBG MW-8) 
• Total manganese for the ground water monitoring well ground water samples analyzed, except for 

OBG MW-7. 
 
A dissolved ground water sample was collected from OBG MW-5 due to the ground water turbidity 
not stabilizing above 10 NTU. Analytical results for the dissolved metals analysis indicate 
concentrations of dissolved chromium, dissolved lead and dissolved nickel either below MDLs or 
MDEQ Part 201 Generic Industrial Drinking Water Criteria.  Analytical results for dissolved arsenic, 
dissolved iron and dissolved manganese indicate concentrations above the MDEQ Part 201 Generic 
Industrial Drinking Water Criteria.  
 
Analytical results for total cyanide indicate no concentrations above MDEQ Part 201 Generic 
Industrial Drinking Water Criteria. A figure depicting the Part 201 Generic Industrial Drinking Water 
criteria exceedances for the third quarter ground water sampling event is included as Figure 11. 
 
A table summarizing the third quarter ground water analytical results is included as Table 4. The data 
validation report (including analytical data sheets) for this sampling event is included in Appendix G.  
 
Ground water levels were collected from the wells sampled during the third quarter ground water 
sampling event. A table with the water levels and ground water elevations is included as Table 2. The 
ground water elevation data for the third quarter sampling event is shown on Figure 12. 

2.4.5.  Fourth Quarter Ground Water Sampling Results 
Analytical results for the fourth quarter ground water sampling event (March 2008) indicate no 
concentrations of VOCs above the MDEQ Part 201 Generic Industrial Drinking Water Criteria, which 
is comparable to the previous three quarterly sampling results. Analytical results for the inorganics 
indicate concentrations for total arsenic, total chromium, total nickel, total lead and cyanide either 
below MDLs or MDEQ Part 201 Generic Industrial Drinking Water Criteria. Ground water analytical 
results also indicate concentrations above the MDEQ Part 201 Industrial Drinking Water criteria as 
follows: 
 
• Total iron for monitoring well ground water samples from OBG MW-3, OBG MW-5, OBG MW-

6, and OBG MW-7 
• Total manganese for the monitoring wells sampled during this event. 
 
A dissolved ground water sample was collected from OBG MW-5 due to the ground water turbidity 
not stabilizing above 10 NTU. Analytical results for the dissolved metals analysis indicate 
concentrations of dissolved arsenic, chromium, dissolved iron, dissolved lead and dissolved nickel 
either below MDLs or MDEQ Part 201 Generic Industrial Drinking Water Criteria.  Analytical results 
for dissolved manganese indicate concentrations above the MDEQ Part 201 Generic Industrial 
Drinking Water Criteria. 
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Analytical results for total cyanide indicate no concentrations above MDEQ Part 201 Generic 
Industrial Drinking Water Criteria. A figure depicting the Part 201 Generic Industrial Drinking Water 
criteria exceedances for the fourth quarter ground water sampling event is included as Figure 13. 
 
A table summarizing the fourth quarter ground water analytical results is included as Table 5. The 
data validation report (including analytical data sheets) for this sampling event is included in 
Appendix H.  
 
Ground water levels were collected from the wells sampled during the fourth quarter ground water 
sampling event. A table with the water levels and ground water elevations is included as Table 2. The 
ground water elevation data for the fourth quarter sampling event is shown on Figure 14. 
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3.0.  Migration Pathway Evaluation 

 
Based on the previous soil analytical results indicating benzene, 1,2,4-trimethylbenzene, 
trichloroethene, nickel and cyanide exceeding the MDEQ Part 201 Generic Industrial Drinking Water 
Protection Criteria and the quarterly ground water sampling results indicating concentrations of 
arsenic, iron, lead, manganese and cyanide above Part 201 Generic Industrial Drinking Water criteria, 
a migration pathway analysis was performed. 
 
In accordance with the NREPA, 1994 PA 451, as amended Part 201 (Environmental Remediation),  
Mich. Admin. Code Rule 299, compliance for Generic site closures are attained when chemical 
concentrations in soil and ground water are below applicable values for migration pathways pertinent 
to the site. The following sections summarize pertinent migration pathways at the former WWTP. 
The COCs (defined as those compounds above appropriate Part 201 Generic Residential criteria) at 
the former WWTP are: 
 
Soil: 
Benzene 
Cyanide 
Nickel 
1,2,4- trimethylbenzene 
Trichloroethene 
 
Ground water: 
Arsenic 
Cyanide 
Lead 
Iron 
Manganese 
 

3.1.  Migration Pathway Evaluation 

Since the migration pathway applicable to soil impacts at the Former WWTP were addressed in the 
November 2000 Basin Investigation Report, the following evaluation addresses the pertinent ground 
water migration pathways. 
 
The pertinent migration pathways associated with the former WWTP are: 
 
Migration to ground water in an aquifer based on ingestion 
Soil leaching of hazardous substances into ground water 
Migration from ground water to surface water  
Discharge to surface water from storm sewers 
Dermal contact with ground water (utility worker exposure). 
 
Each pertinent migration pathway evaluation for the former WWTP is discussed below: 
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Migration to ground water in an aquifer based on ingestion.  In accordance with Mich. Admin. 
Code Rule 299.5710, exposure to ground water by ingestion may be considered a relevant pathway 
for ground water that satisfies either of the following conditions: 1). The ground water is in an 
aquifer. 2). The ground water is not in an aquifer, but can reasonably be expected to transport a 
hazardous substance into an aquifer in a concentration that exceeds the generic residential criteria.  
 
Based on the investigation results, the water observed in the sand lenses at the former WWTP in the 
perched zone is not an aquifer. Permeability tests of wells installed at the Coldwater Road site have 
indicated permeabilities within the shallow perched zone 10-7 to 10-6 cm/sec. It is estimated that a well 
tapping the perched zone would have a yield ranging from 6 to 60 gallons per day. This range in well 
yield for the perched zone has been verified by the permeability tests conducted on the soil samples 
from the proposed landfill. Furthermore, vertical permeabilities for the perched zone ranged from 3.5 
x 10-7 cm/sec to 2.1 x 10-8 cm/sec (The Chester Engineers, 1986). Based on this information it is 
evident that the perched zone is not capable of producing usable quantities of water, and therefore is 
not considered an aquifer. 
 
Deep soil borings installed on site near the landfill indicate the subsurface geology includes a clay till 
aquitard approximately 47.5 ft thick (former MW-23D located south of the landfill). This aquitard 
which appears to be continuous across the Coldwater Road Site, was observed at the former WWTP 
area.  
 
A study performed at the adjacent former Peregrine property indicated that shallow perched water 
beneath the entire former Peregrine site, is not in communication with ground water in an aquifer 
through the following results: 
 
• The clay till aquitard above the usable drift aquifer is approximately 60 ft thick and has vertical 

conductivities ranging from 2.2 x 10-8 to 1.5 x 10-8 cm/sec 
• Results from pump tests performed on the drift aquifer indicate no response in the perched wells 

on the former Peregrine property. 
 
Also, the differences in the flow direction, gradients, and water levels between the perched zone and 
drift aquifer make it apparent that there is little, if any, connection between the perched zone and drift 
aquifer (Dames & Moore, June 1980).  
  
These conclusions suggest that movement of water from the perched zone to the drift aquifer is highly 
unlikely and it is unlikely concentrations previously detected in the ground water could migrate 
vertically to the usable aquifer in concentrations which exceed the Part 201 Generic Residential 
Drinking Water criteria.   
 
Also, REALM intends to impose ground water resource use restrictions for the entire REALM 
Coldwater Road Landfill property. 
 
Therefore, the former WWTP is in compliance with Generic Industrial standards for the migration to 
ground water in an aquifer based on ingestion exposure pathway. 
 
Soil leaching of hazardous substances into ground water. In accordance with Mich. Admin. Code 
Rule 299.5722, to assure that soils do not pose a threat of aquifer contamination, the concentration of 
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the hazardous substance in soil shall be below that which produces a concentration in leachate that is 
equal to the least restrictive of the applicable ground water criteria. The cleanup criteria protective of 
ground water may be determined by; soil leachate analysis, comparing the concentration in soil to the 
Part 201 Drinking Water Protection Criteria or by use of other methods that demonstrate impact to 
soil will not result in applicable ground water criteria being exceeded (actual ground water data being 
an acceptable method).  
 
Since the former WWTP soil impacts could not be investigated through soil sample collection and 
analysis, the MDEQ allowed for monitoring wells to be installed in close proximity to soil impacts 
and collection and analysis of ground water for four quarters to assess the potential for soil impacts 
leaching to ground water as an acceptable method for assessing this exposure pathway (MDEQ letter 
dated January 26, 2007 Work Plan approval). The results of the quarterly ground water sampling 
indicated concentrations of VOCs below MDEQ Part 201 Generic Industrial Drinking Water criteria. 
Analytical results for one well (OBG MW-5) indicated concentrations of cyanide above the MDEQ 
Part 201 Generic Industrial Drinking Water criterion for the first quarterly sampling event, however, 
cyanide concentrations were below this criterion for the last three quarterly sampling events.  
 
Analytical results for inorganics were as follows: 
 
• Total and dissolved arsenic- detected in one well (OBG MW-5) for the third quarter sampling 

event was above the Part 201 Generic Industrial Drinking Water criterion, however was below 
this criterion for the last quarterly sampling event 

• Total and dissolved chromium concentrations were below the Part 201 Generic Industrial 
Drinking Water criterion for the four quarterly sampling events 

• Total and dissolved lead – results indicate a concentration of total lead above the Part 201 
Generic Industrial Drinking Water criterion for 1 well for the first quarterly sampling event, 
however, total and dissolved concentrations for dissolved lead for the last three sampling events 
were below Part 201 Generic Industrial Drinking Water criterion 

• Total and dissolved iron- results for the third quarter sampling event indicate concentrations of 
total iron above the Part 201 Generic Industrial Drinking Water criterion for all the wells 
sampled, with dissolved concentrations above criterion for the one well (OBG MW-5) analyzed 
for dissolved iron. The fourth quarter sample results also indicated concentrations above the 
MDEQ Part 201 Generic Industrial Drinking Water criterion (criterion is aesthetic drinking water 
value) for several wells. However, these concentrations are below the MDEQ Part 201 Industrial 
Health-based Drinking Water value of 5,600 ug/l  

• Total and dissolved nickel- results for the quarterly sampling indicated concentrations below the 
MDEQ Part 201 Generic Industrial Drinking Water criterion for the four quarterly sampling 
events 

• Total and dissolved manganese- results from the quarterly sampling indicated concentrations of 
total and dissolved manganese from a few wells which were above the MDEQ Part 201 Generic 
Industrial Drinking Water criterion. These concentrations, except from one well (OBG MW-3 
concentration for last 2 sampling events 5,080 and 5,050 respectively) were above the MDEQ 
Part 201 Industrial Health-based Drinking Water value of 2,500 ug/l.  

 
Ground water at the site is not used for drinking water and upon approval of this Closure Certification 
Addendum, REALM will be filing a Declaration of Restrictive Covenant form with the Genesee 
County Register of Deeds, restricting potential future ground water use for the entire Coldwater Road 
landfill site which includes the former WWTP area. Also, the soil impacts detected during the initial 
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basin investigation which were also analyzed in ground water, were not detected above the Part 201 
Generic Industrial Drinking Water criteria, except for cyanide which was detected in ground water at 
OBG MW-5. The location of OBG MW-5 is approximately 180 ft from the detection of cyanide in 
soil (GB-25). It is unlikely the detection of cyanide in ground water at OBG MW-5 is from cyanide 
leaching from soil detected at GB-25.  
 
Currently institutional controls (Declaration of Restrictive Covenant form recorded on June 24, 2005) 
at the site restrict the installation of wells at the site for drinking water purposes.    
 
Therefore, potential exposure risks associated with the soil leaching to ground water pathway will be 
mitigated based on the filing of Declaration of Restrictive Covenant form restricting the use of ground 
water at the site for drinking water. The former WWTP is in compliance with Generic Industrial 
standards for the soil leaching of hazardous substances into ground water pathway. 
 
Ground water to surface water.  In accordance with Mich. Admin. Code Rule 299.5716, COCs in 
ground water at the surface water interface must be no greater than the Part 201 Generic Industrial 
Ground Water-Surface Water Interface (GSI) Criteria. The surface water receptor (wetlands) on 
landfill property (the nearest surface water body- depicted on Figure 2) is located approximately 
2,000 ft north of the former WWTP. It should be noted that the on site wetlands are not used as a 
human drinking water source. 
 
The following summarizes the concentrations of COCs relative to the GSI exposure pathway: 
• VOCs- concentrations in ground water below the GSI criteria 
• Arsenic- concentrations in ground water below the GSI criteria 
• Chromium- concentrations in ground water below the facility specific calculated GSI for surface 

water (worksheet included in Appendix I) not protected for drinking water use 
• Iron- no GSI criteria developed 
• Lead- concentrations in ground water below GSI surface water Human Non-Drinking Water 

value 
• Manganese- concentrations in ground water below GSI Surface Water Human Non-Drinking 

Water value 
• Nickel- concentrations in ground water below GSI Surface Water Human Non-Drinking Water 

value 
• Cyanide- concentrations in ground water above the GSI criteria. 
 
Based on the chemical characteristics for inorganics (low mobility), the unlikely transport mechanism 
for ground water (non-continuous perched zone) and the potential for considerable dilution before 
ground water reaches the nearest surface water body, it is unlikely the detected compounds would 
reach the nearest surface body of water in concentrations above the GSI.  Therefore, the site is in 
compliance with Generic Industrial standards for the migration to surface water pathway.   
 
Discharge to surface water from storm sewers. In addition to the ground water migrating to surface 
water exposure pathway, MDEQ regulations require that storm sewers must be addressed as a 
potential preferential pathway when evaluating the GSI criteria.  The nearest storm sewer 
underground utility line (shown on Figure 5) is located approximately 80 ft east of the former 
WWTP. Based on the subsurface geology in this area, the chemical characteristics for the inorganics 
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(low mobility) and the distance to the nearest storm sewer line, it is unlikely the discontinuous sand 
lenses containing water are connected to the sewer line. 
 
Therefore, there does not appear to be a migration pathway from the sand lenses at the former WWTP 
to the nearest storm sewer line.  
 
Therefore, the former WWTP is in compliance with Generic Industrial standards for the migration to 
surface water pathway via storm sewers. 
 
Dermal contact with groundwater (utility worker exposure). In accordance with Mich. Admin. 
Code Rule 299.5712, exposure to dermal contact shall apply when contaminated ground water is, or 
will be as a result of migration of ground water contamination, encountered at a depth where 
construction or maintenance of utilities or other subsurface activities may reasonably be expected to 
result in persons coming into contact with the ground water.  
 
The analytical results for the quarterly ground water samples collected at the former WWTP indicate 
concentrations of VOCs, inorganic compounds and cyanide are below the MDEQ Part 201 Generic 
Contact criteria. Therefore, the former WWTP is in compliance with the Generic Industrial standards 
for the dermal contact with ground water pathway.  
 
Based on the above summary, and upon the recording of an MDEQ-approved Declaration of 
Restrictive Covenant restricting resource use at the site, Limited Industrial compliance is achieved for 
the former WWTP. 
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4.0.  Conclusions 

This Addendum Report supplements the June 1999 Final Certification Closure Report for the former 
WWTP at the REALM Coldwater Road Landfill facility in Flint, Michigan.  The former WWTP falls 
under the CACO for the REALM Coldwater Road Landfill facility. 
 
At the request of MDEQ, additional investigation was performed at the former WWTP to evaluate 
potential releases to the soil and ground water subsequent to the initial basin investigation.  Since it 
was not feasible to investigate soil beneath the former WWTP building or basins, the migration to 
drinking water pathway was investigated through sampling and analyzing ground water at the site.  
The results of this investigation identified inorganic constituents in ground water above Generic 
Industrial Drinking Water criteria at the former WWTP.  
 
An evaluation of pertinent migration pathways for the former WWTP concluded that compliance with 
Generic Industrial cleanup criteria is achieved for this area with the implementation of ground water 
use restrictions through filing of a Declaration of Restrictive Covenant form. Based on the 
investigation and closure activities presented herein at the former WWTP, closure of the former 
WWTP pursuant to the NREPA Part 111 is achieved. 
 
Post-closure activities associated with the landfill are continuing in accordance with the Post-Closure 
Plan.  Following MDEQ approval of closure, REALM anticipates implementing deed restrictions and 
negotiation of a post-closure operating license for the REALM Coldwater Road Landfill facility. 
Once the post closure operating license is approved, REALM will request termination of the CACO. 
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TRICHLOROETHENE
PARAMETER CONCENTRATION

570 ug/lkg

TRICHLOROETHENE
PARAMETER CONCENTRATION

770 ug/lkg

NICKEL
PARAMETER CONCENTRATION

651,000 ug/lkg

BENZENE
PARAMETER CONCENTRATION

200 ug/lkg

1,2,4-TRIMETHYLBENZENE
PARAMETER CONCENTRATION

3,120 ug/kg

1,2,4-TRIMETHYLBENZENE
PARAMETER CONCENTRATION

2,100 ug/kg

CYANIDE
PARAMETER CONCENTRATION

4,800 ug/lkg

25GB-

NOTES:

1)  

3)  

SOIL SAMPLING CONDUCTED ON AUGUST 25 AND 26, 1998
FOR SAMPLES GB-18, GB-20, GB-21, GB-25, AND GB-39

CONCENTRATIONS SHOWN EXCEED MDEQ 
PART 201 GENERIC INDUSTRIAL CLEANUP CRITERIA FOR 
DRINKING WATER  PROTECTION
(CRITERIA LISTED BELOW)  

1,2,4-TRIMETHYLBENZENE
BENZENE
CYANIDE
NICKEL
TRICHLOROETHENE

2,100 ug/kg
100 ug/kg
4,000 ug/kg
100,000 ug/kg
100 ug/kg

2)  SOIL SAMPLING CONDUCTED ON MAY 3, 1999
FOR SAMPLES GB-44 AND GB-47

GB- 44

GB-20
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GB-21

GB-39

GB-47
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NOTES:

1)  

2)  

GROUND WATER SAMPLING CONDUCTED 
ON JUNE 19, 2007
CONCENTRATIONS SHOWN EXCEED MDEQ 
PART 201 GENERIC INDUSTRIAL CLEANUP 
CRITERIA FOR DRINKING WATER 
(CRITERIA LISTED BELOW)  

LEAD (TOTAL)
CYANIDE

4.0 ug/l
200 ug/l

LEAD (TOTAL)
CYANIDE (TOTAL)

PARAMETER CONCENTRATION
14 ug/l
295 ug/l
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NOTES:

1)  

3)  

2)  

DEPTH TO WATER MEASUREMENTS 
WERE COLLECTED ON JUNE 19, 2007

ELEVATIONS ARE REFERENCED 
TO NAVD 88

MEASUREMENTS ARE IN FEET
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NOTES:

1)  

3)  

2)  

DEPTH TO WATER MEASUREMENTS 
WERE COLLECTED ON SEPTEMBER 25, 2007

ELEVATIONS ARE REFERENCED 
TO NAVD 88

MEASUREMENTS ARE IN FEET
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NOTES:

1)  

2)  

GROUND WATER SAMPLING CONDUCTED 
ON DECEMBER 11, 2007
CONCENTRATIONS SHOWN EXCEED MDEQ 
PART 201 GENERIC INDUSTRIAL CLEANUP
CRITERIA FOR DRINKING WATER 
(CRITERIA LISTED BELOW)  
ARSENIC (TOTAL)
IRON (TOTAL)
MANGANESE (TOTAL)
ARSENIC (DISSOLVED)
IRON (DISSOLVED)
MANGANESE (DISSOLVED)

10 ug/l
300 ug/l
50 ug/l
10 ug/l
300 ug/l
100 ug/l

ARSENIC (TOTAL)
IRON (TOTAL)
MANGANESE (TOTAL)
ARESENIC (DISSOLVED)
IRON (DISSOLVED)
MANGANESE (DISSOLVED)

PARAMETER
19 ug/l
1,490 ug/l
521 ug/l
15 ug/l
790 ug/l
502 ug/l

CONCENTRATION

IRON (TOTAL)
MANGANESE (TOTAL)

PARAMETER
990 ug/l
642 ug/l

CONCENTRATION

IRON (TOTAL)
MANGANESE (TOTAL)

PARAMETER
520 ug/l
371 ug/l

CONCENTRATION

PARAMETER
520 ug/l
CONCENTRATION

IRON (TOTAL)

IRON (TOTAL)
MANGANESE (TOTAL)

PARAMETER
630 ug/l
307 ug/l

CONCENTRATION

IRON (TOTAL)
MANGANESE (TOTAL)

PARAMETER
420 ug/l
118 ug/l

CONCENTRATION

IRON (TOTAL)
MANGANESE (TOTAL)

PARAMETER
440 ug/l
216 ug/l

CONCENTRATION

IRON (TOTAL)
MANGANESE (TOTAL)

PARAMETER
1,780 ug/l
5,080 ug/l

CONCENTRATION



������������������

�
�

�
�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

����������������������

�
�

�
�

�

�������

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

��

��

��

��

��

��

��

��OBG MW-5 (805.28)

OBG MW-3 (802.38)

OBG MW-7 (805.71)

OBG MW-8 (807.89)

OBG MW-6 (802.11)

OBG MW-4 (799.64)

OBG MW-2 (806.11)

OBG MW-1 (803.97)

FIGURE 12

REALM
COLDWATER ROAD

FORMER WWTP
FLINT, MICHIGAN

THIRD QUARTER GROUND
WATER ELEVATIONS

~ FORMER PEREGRINE ~
PROPERTY

FORMER WWTP

4966/32223-018
SEPTEMBER 2008

PL
O

T
 D

A
T

E
: 8

//8
/2

00
8 

jm
o

I\
PR

O
JE

C
T

S\
49

66
-C

W
\3

22
23

\M
X

D
S\

01
8.

M
X

D

0 30 60 90 12015

Feet

~ 
R

E
SI

D
E

N
T

IA
L

 ~

~ 
L

A
N

D
FI

L
L

 ~

FORMER WWTP BUILDING

FORMER WWTP BASIN

LEGEND

MONITORING WELL LOCATION���

�

NOTES:

1)  

3)  

2)  

DEPTH TO WATER MEASUREMENTS 
WERE COLLECTED ON DECEMBER 11, 2007

ELEVATIONS ARE REFERENCED 
TO NAVD 88

MEASUREMENTS ARE IN FEET
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NOTES:

1)  

2)  

GROUND WATER SAMPLING CONDUCTED 
ON MARCH 18, 2008
CONCENTRATIONS SHOWN EXCEED MDEQ 
PART 201 GENERIC INDUSTRIAL CLEANUP
CRITERIA FOR DRINKING WATER 
(CRITERIA LISTED BELOW)  

IRON (TOTAL)
MANGNESE (TOTAL)
MANGANESE (DISSOLVED)

300 ug/l
50 ug/l
50 ug/l

IRON (TOTAL)
MANGANESE (TOTAL)
MANGANESE (DISSOLVED)

PARAMETER CONCENTRATION
1,770 ug/l
532 ug/l
520 ug/l

IRON (TOTAL)
MANGANESE (TOTAL)

PARAMETER CONCENTRATION
350 ug/l
322 ug/l

IRON (TOTAL)
MANGANESE (TOTAL)

PARAMETER CONCENTRATION
1,180 ug/l
5,050 ug/l

IRON (TOTAL)
MANGANESE (TOTAL)

PARAMETER CONCENTRATION
560 ug/l
212 ug/l

MANGANESE (TOTAL)
PARAMETER CONCENTRATION

337 ug/l

MANGANESE (TOTAL)
PARAMETER CONCENTRATION

307 ug/l

MANGANESE (TOTAL)
PARAMETER CONCENTRATION

216 ug/l
MANGANESE (TOTAL)
PARAMETER CONCENTRATION

54 ug/l
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NOTES:

1)  

3)  

2)  

DEPTH TO WATER MEASUREMENTS 
WERE COLLECTED ON MARCH 18, 2008

ELEVATIONS ARE REFERENCED 
TO NAVD 88

MEASUREMENTS ARE IN FEET


































































































































































































































































































































































































































