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Transport and Fate of PCBs in NAO Flint Storm Sewers 

Introduction 

The General Motors Corporation’s (GM’s) North American Operations (NAO) site, located in 

Flint, Michigan (the Site), is currently the focus of a Resource Conservation and Recovery Act 

(RCRA) Facility Investigation (RFI).  Among other tasks, the RFI includes an assessment of the 

underground storm sewer systems at the Site.  These sewers convey storm water to the Flint 

River and discharge through NPDES permitted outfalls.  The Outfall 003, 004, and 005 sewer 

systems, including manhole locations, are shown in Figures 1, 2, and 3, respectively.  All 

outfalls are sampled biannually to detect any hazardous constituents that might discharge to the 

river.  Investigations of the presence of hazardous constituents present within the storm sewer 

system took place in 1997 and more recently in 2002, and have been documented in Appendix I 

of this RFI Phase II report.  Low levels of polychlorinated biphenyls (PCBs) were detected in 

some water samples collected from manholes in the Outfall 003 and 004 storm sewers, and in a 

single outfall monitoring event.  This memorandum includes a review of relevant historical data 

on PCBs in the sewers and the Flint River, a discussion of planned source control measures, and 

an analysis of the significance of the sewers as a hazardous constituent migration pathway to the 

Flint River. 

History of Sewer and Outfall Sampling for PCBs 

Water samples from all outfalls are analyzed for PCBs annually in the spring and fall as part of 

the NPDES monitoring program.  All available data from 1996 to 2003 are summarized in 

Table 1.  No PCBs were detected in the outfall discharges in 1996 or 1997.   
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In February 1997, sediment samples were collected from 21 sewer manholes and analyzed for 

total PCBs.  Two detections were reported, both in the Outfall 003 storm sewer: 

• 24 mg/kg at manhole 3-22-2 

• 50 and 3.66 mg/kg (duplicate samples) at manhole 3-31-6. 

 
These portions of the Outfall 003 storm sewer were cleaned in early 1997 just after these 

samples were collected, removing the contaminated sediment. On September 9, 2004, sediments 

from manholes 3-22-2 and 3-31-6 were sampled.  Aroclor® 1242 was detected at manhole 3-22-

2 at 4.5 mg/kg and at 3-31-6 at 3.4 mg/kg.  Aroclor® 1260 was also detected at manhole 3-31-6 

at 2.5 mg/kg. More details concerning this sampling event and resulting data are included in 

Attachment 1.   

During spring 1998 NPDES monitoring, PCBs were detected in effluent from Outfalls 001, 002, 

and 003, all at detection limit levels (see Table 1).  No PCBs were detected in the fall 1998 

outfall sampling, nor have there been any outfall detections since.   

During the sewer investigation in 2002, water samples were collected from manholes in the 

storm sewers leading to Outfalls 003, 004, and 005, during three separate events in June and 

July 2002, and analyzed for PCBs.  Two rounds of sampling were conducted under dry weather 

flow conditions (June 27/28 and July 9) and one under wet weather conditions (July 29).  PCBs 

were detected at a low frequency in manhole samples from the Outfall 003 sewer system during 

all three sampling events (see Table 2).  PCBs were also detected in a single manhole sample 

from the Outfall 004 sewer system (see Table 2).  No PCBs were detected in the Outfall 005 

sewer.  The PCB detection frequencies in the three sampling rounds were 3 of 15, 2 of 13, and 1 

of 15 samples analyzed.  The highest detection was 3 µg/L Aroclor® 1242 during the July 29 dry 

flow event at manhole 3-22-1 (Figure 1).  Storm sewer sediments were not collected in 2002.  

The underground storm sewers do not support any natural aquatic communities and do not 

represent significant ecological habitat or natural resources.  The presence of PCBs in the storm 

sewers is of potential concern only in that PCBs could discharge to the Flint River.   
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PCBs in Flint River Sediments 

In aquatic systems, PCBs selectively partition into sediment and biota.  Sediment and fish data 

for the Flint River were evaluated to determine whether there is reason to believe that the above 

releases have resulted in measurable increases in PCB concentrations in these media. 

Historical PCB data from Flint River sediments have been reviewed from all available sources, 

including data from the 1992 General Motors—BOC Flint Operations investigation (WW 

Engineering & Science 1992) and other data supplied by the Michigan Department of 

Environmental Quality (MDEQ, Taylor 1993) (see Figure 4).  These samples were collected by 

various means, including dredge, coring tube, and bucket auger.  Maximum sample depths 

ranged from 30 in. to 7 ft 10 in.  All samples targeted fine sediments.  Locations sampled 

include stations immediately upstream, offshore, and downstream of the Site.  All detections 

downstream from the Site from the 1992 investigation were below 0.10 mg/kg dry weight 

(Figure 4).   

In addition, in April  2005 MDEQ, accompanied by U.S. EPA, conducted sediment sampling in 

the Flint River at locations upstream, adjacent to, and downstream of the GM facility.  Samples 

were analyzed for inorganics, PCBs, semivolatile organic compounds (SVOCs), and volatile 

organic compounds (VOCs).  Split samples were collected at a subset of locations on behalf of 

GM.  The results of the 2005 MDEQ Flint River sediment sampling and the GM split sample 

results provided in Attachment 2, along with the historical data on PCBs, provide evidence 

supporting a position that the GM facility is not a discernable source of PCBs to the Flint River.  

The maximum detected concentration of PCBs in 2005 was 560 µg/kg, for Aroclor® 1242 

(estimated in MDEQ sample OFC0051 0-6, taken in the vicinity of GM Outfall 005).     

These data suggest that sediment PCB concentrations in the vicinity of the Site have historically 

been consistent with levels throughout the Flint River system.  Additionally, these levels are 

typical of those found in urban river sediments.  For example, Wong et al. (2000) generated 

summary statistics for PCBs (and other substances) for different land-use categories nationwide.  

For urban sites, the data consisted of samples obtained from 44 sites in large metropolitan areas 
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(e.g. Dallas, Denver, Atlanta, Indianapolis, Portland, Milwaukee, and New York City) and some 

smaller urban areas such as Albany, N.Y. and Raleigh, N.C.  Approximately 50 percent of the 

PCBs detected in sediment samples from these urban sites ranged from 0.1 to 0.2 mg/kg dry 

weight.  The remaining half of the samples ranged from 0.2 to 0.6 mg/kg dry weight.  Thus, 

sediment concentrations of PCBs that are less than one part per million (mg/kg) are common in 

urban areas, and occur throughout the Flint River system, including areas upstream, adjacent to, 

and downstream of the GM facility, as evidenced by the historical data for the Flint River.  

Nevertheless, discussions between USEPA and GM concerning the need for further 

investigation of the Flint River are ongoing, and will continue beyond the submission of this 

report. 

PCBs in Flint River Fish 

The State of Michigan periodically samples fish in watersheds throughout Michigan, including 

the Flint River, for contaminant body burdens.  Like most urban waterways, fish from the Flint 

River have measurable body burdens of organic contaminants, including PCBs.  Fish tissue 

concentrations from samples collected in urban waterways were also summarized by Wong et 

al. (2000):  75 percent of fish samples at urban sites had concentrations greater than 200 µg/kg 

wet weight, and more than 25 percent of the samples were greater than 500 µg/kg wet weight.  

Concentrations of PCBs in fish collected from the Flint River downstream of the NAO Flint site 

were comparable to those observed by Wong et al. (2000) in other urban areas.   

The State of Michigan sampling stations are located well above and below the City of Flint 

(Figure 5).  Carp collected below Flint consistently have the highest PCB body burdens of Flint 

River fish tested.  There is no consumption advisory for the general population, except for very 

large carp, which should not be eaten.  There is a limited consumption advisory for children and 

women of childbearing age below the City of Flint due to PCBs that recommends no more than 

one meal of smallmouth bass per week and no more than one meal of carp per month.  

Advisories for these fish species are typical for urban rivers and lakes in the state of Michigan.  
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More than 75 water bodies in the state have an advisory for carp and more than 25 have an 

advisory for smallmouth bass.  The 2003 Michigan Family Fish Consumption Guide1 states that 

children and women of childbearing age should exercise special caution when eating fish caught 

anywhere in the state.   

Fish PCB data provided by MDEQ and the Michigan Department of Community Health are 

shown in Table 3.  PCB levels in most fish sampled throughout the river are modest, with 

relatively few values exceeding 2 ppm, the default federal Food and Drug Administration 

consumption advisory level. 

Flint River Aquatic Community 

Fish and benthic community ecological assessments for the Flint River have been periodically 

conducted by MDEQ in recent years (MDEQ 1997, 2001a,b).  Fish and benthic communities 

have been consistently judged by MDEQ to be somewhat degraded by pollutants at stations 

downstream of Flint relative to those upstream.  These effects, however, are due to the net 

impacts of all point and non-point sources associated with the Greater Flint urban area and are 

not attributed to any particular source or chemical. 

Historical PCB Source Control Measures 

The following source control measures have been performed to date to address the potential 

migration of Site-related constituents from Site storm sewers to the Flint River: 

• An oil/water separator was installed in November 1991 immediately east of 

Buildings 70B and 73 along the Storm Sewer 003 discharge to the Flint 

River.  This oil/water separator is equipped with an overflow weir, an 

underflow weir, and a skimming system.  Oils and debris that accumulate on 

                                                 

1 http://www.michigan.gov/documents/FishAdvisory03_67354_7.pdf 
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the upstream side of the underflow weir are skimmed and pumped into a 

500-gal aboveground storage tank and disposed of as needed. 

• An additional oil/water separator system was installed in 1994 east of the 

coal yard adjacent to Building 07.  This system consists of a subsurface vault 

within the main storm sewer branch (approximately 9 ft wide by 9 ft long by 

6 ft deep) containing two pumps (approximately 200 gallons per minute 

[gpm] total capacity) that pump storm water during low-flow periods to an 

aboveground oil/water separator system.  This system includes a debris 

screen, an 8,000-gal settling tank, and two parallel 200 gpm-capacity 

oil/water separators.  Recovered oil is collected in a 275-gal tote that is 

periodically emptied. 

• Storm sewer cleaning and videotaping was performed between April 23, 

1997, and June 12, 1997.  A total of approximately 2,600 linear feet of storm 

sewer pipeline were cleaned, resulting in the removal of approximately 

26 cubic yards of sediments/debris materials from select portions of the storm 

sewer systems for Outfalls 002, 003, and 010.   

• Floating oil and sheens trapped by floating booms at Outfalls 002, 003, 004, 

005, and 006 is periodically pumped by vacuum truck and disposed offsite. 

• Portions of the Outfall 006 storm sewer system were cleaned and plugged as 

a result of a release of oil from a hydraulic cylinder for an elevator (October 

2002). 

 
Several additional source control measures are being designed to address oil sheens observed in 

some portions of the Site’s storm sewers and at select outfalls.  Investigation activities are 

ongoing to obtain information needed for the design of these measures.  These activities are 

discussed in Sections 4.7, 5.3.8, and Appendix I of this RFI Phase II report.  Also refer to RFI 

Figures 2-4 and 2-5. 
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Summary and Recommendations 

The potential for PCBs present in the Site storm sewers to migrate to and adversely impact the 

Flint River is judged to be low.  There does not appear to be any significant historical effect, and 

the potential for future effects will be further reduced by ongoing source control measures 

implemented as part of the RCRA Corrective Action. 

The historical presence of PCBs at some manhole locations raises the possibility that storm 

sewer outfalls may have historically been a minor source of PCBs to the Flint River.  However, 

the data reviewed above suggest that little if any ecologically significant PCB loading to the 

Flint River from outfall discharges has occurred.  The best recent evidence of this comes from 

the biannual NPDES outfall monitoring data.  PCBs were only detected in storm sewer effluent 

in the spring of 1998, at detection limit levels.  There were no detections prior to or since the 

spring of 1998.  MDEQ studies of Flint River sediments and fish tissue do not indicate 

significant elevations in PCB levels in the vicinity of the Site outfalls.  The available aquatic 

community survey data are less useful for assessment of local impacts from the Site because of 

the sample locations.  Collectively, the available data do not indicate significant ecological 

impacts in the River as a result of Site discharges of PCBs. 

Ongoing source control measures will further reduce any potential for Site outfall discharges to 

adversely impact the Flint River.  These source control measures include a range of activities 

such as pipe lining, improving the efficiency of existing oil interceptors, and plugging 

unnecessary portions of the storm sewer system.   

Nevertheless, discussions between USEPA and GM concerning the need for further 

investigation of the Flint River are ongoing, and will continue beyond the submission of this 

report. 
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