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Site Background and History 

In 1990, the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site was added to the National Priorities List 
due to the presence of PCBs (or polychlorinated biphenyls) in the sediments, fish, and surface water of the Kalamazoo 
River. This started the Superfund process at the Kalamazoo River Site, and ultimately affected nearly 80 miles of the river 
between Morrow Dam and Lake Michigan, as well as a stretch of Portage Creek (see map, below). As a former owner and 
operator of several paper mills along the Kalamazoo River, Georgia-Pacific LLC (Georgia-Pacific) has, since 1991, 
entered into a series of agreements with the United States Environmental Protection Agency (USEPA) and the State of 
Michigan to carry out investigations under Superfund to identify sources of PCBs to the river; assess the nature and 
extent of PCB concentrations in the river’s sediment, surface water, floodplain soils, fish, and other wildlife; and complete 
cleanup work in and along the river as well as at several of the Site’s other operable units (OUs) that were once used as 
disposal areas for waste materials from the mills.  

The Kalamazoo Mill, which Georgia-Pacific purchased in 1967, was one of a group of mills in the Kalamazoo area that 
began to move away from using virgin pulp by recycling various sources of stock in the 1950s. Included with the materials 
ultimately recycled by area paper mills was carbonless copy paper, which from at least 1954 until 1971 contained PCBs 
as an ink transfer agent. Through the process of recycling wastepaper and carbonless copy paper into new paper 
products, the PCBs were released into the mills’ waste streams, and eventually into the Kalamazoo River. Historically, 
other current and former paper companies partnered with Georgia-Pacific in the investigation and cleanup activities – this 
group was referred to as the Kalamazoo River Study Group, or KRSG – but with the bankruptcy of Millennium Holdings, 
LLC in January 2009, Georgia-Pacific is currently the only company actively engaged in work on the river and two of the 
four former disposal areas. Other entities are responsible for the ongoing efforts at the other two former disposal areas 
and the Plainwell Mill (see Section 1.3 of this report for more details on past and current participation by other 
companies). For a time, PCBs were used in a wide variety of industrial applications, and as a result, non-paper sources of 
PCBs have also been identified throughout the watershed. Recently, USEPA has identified other potentially responsible 
parties for the Site, but those parties have not yet been formally engaged in investigation or cleanup work. 
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ES-2 

Area 1 of the Kalamazoo River 
Superfund Site 

Investigation and Cleanup Progress 

Investigations of PCBs in the Kalamazoo River as part of 
the Superfund Program began in 1993, and have 
progressed in three main phases. The original phase of 
study – called the Remedial Investigation – took place 
primarily in 1993 and 1994. This work was followed by a 
series of additional studies and analyses in 1999 and 2000. 
The most recent phase of investigation – called the 
Supplemental Remedial Investigation – started in 2007, 
when Georgia-Pacific and Millennium Holdings (as the 
KRSG) voluntarily entered into a new agreement with 
USEPA. In the 2007 agreement, USEPA divided the river 
portion of the Superfund Site – 80 miles of the Kalamazoo 
River between Morrow Dam and Lake Michigan plus a 
stretch of Portage Creek from Alcott Street downstream to 
the confluence with the Kalamazoo River – into seven 
separate areas (see map on page ES-1). Area 1, which 
includes Portage Creek and a 22-mile reach of the river 
from Morrow Dam to the former Plainwell Dam (see map of 
Area 1, below), is the subject of this report – the Area 1 
Supplemental Remedial Investigation Report (Area 1 SRI 
Report). The key goals of the work carried out since 2007 
were to supplement the already extensive database 
compiled since 1993, and provide the data necessary to 
refine the understanding of Area 1 and assess trends in 
PCB concentrations. Updated assessments of potential 
risks to anglers and terrestrial birds and mammals were 
also included in the recent work. 

In addition to the supplemental investigations and risk 
assessments, since 2007 Georgia-Pacific has undertaken 
two cleanup projects on the river in Area 1 – one in the 
former Plainwell Impoundment and the second in the 
Plainwell No. 2 Dam Area – to address the erosion of 
unstable river banks with PCB-containing soil that served as 
a source of PCBs to the river. As part of these efforts, 
targeted areas of sediment, floodplain soil, and river bank 
soil were removed and disposed offsite, the river banks 
were restored, and in the former Plainwell Impoundment, 
portions of the old hydroelectric dam were removed, 
restoring free-flowing conditions. These Time-Critical 
Removal Actions (or TCRAs), taken along with other efforts 
completed to date at the former landfill OUs and mill 
properties within the Superfund Site, have addressed the 
majority of paper-making-related PCB sources in Area 1.  

While many of the results from the various investigations 
completed in Area 1 have been previously reported to 
USEPA, the more than 6,000 PCB data sample results for 
surface water, soil, sediment, groundwater, and fish that are 
now available have never been compiled and assessed in 
one place. Using the thousands of available sample results 
along with other information about the river system, 
scientists and engineers have been able to develop an 
understanding of where the PCBs are in Area 1; evaluate 
how they move in the sediments, water, and food chain; 
assess short-term influences of the recently completed 
cleanup projects on the river system; and consider how 
PCB concentrations are changing over time. The 
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cumulative analyses presented in this report point to a series 
of key findings that will help inform the design of remedial 
alternatives and the final decisions on risk management. 
USEPA believes that sufficient information exists to 
complete the Remedial Investigation phase and move on to 
the Feasibility Study phase for this portion of the river. Each 
of the points highlighted below is discussed in more detail, 
along with supporting information and data, in the various 
sections and appendices of the Area 1 SRI Report. 

Key Findings 

 In keeping with USEPA’s principles for managing 
sediment sites (USEPA 2002), controlling sources of 
PCBs has been a goal of cleanup activities completed 
throughout Area 1 since 1998. These efforts have 
included the recent removal actions in the former 
Plainwell Impoundment and the Plainwell No. 2 Dam 
Area, work at former mill properties, and cleanups at 
locations adjacent to Area 1 along Portage Creek and 
the Kalamazoo River that were used as disposal sites 
for paper-making residuals and wastes. These 
activities, along with a planned USEPA-led action in 
Portage Creek (scheduled to begin in 2012), will result 
in the control or elimination of the most significant 
known sources of PCBs in Area 1 and are supportive 
of the recovery of PCB levels in fish. The various 
projects completed to date are summarized in Section 
2.2, and described in more detail in Appendices E, F, 
and I5. These projects have controlled not only the 
most significant sources of PCBs to Area 1, but 
also PCBs that otherwise may have been 
transported to downstream areas of the Superfund 
Site. Low-level continuing sources of PCBs are 
present from the atmosphere, upstream areas, and the 

urbanized areas of the watershed –  in the future, 
these sources may ultimately limit the lowest 
achievable levels of PCBs in fish. 

 With the exception of the reaches impacted by the 
historical operation of dams, most of the river channel 
in Area 1 is primarily in dynamic equilibrium. This 
means that sediments settle out of the water column 
during receding flows, but are susceptible to movement 
during increased flows. The former Plainwell Impound-
ment was historically a depositional environment; 
however, with the restoration of free-flowing conditions 
in this reach, there are now no extensive areas of long-
term sediment accumulation in Area 1.  

 As described in detail in Section 7, most of the 
remaining PCBs in Kalamazoo River sediments (nearly 
97%) are in areas downstream of Area 1 – primarily in 

Lake Allegan, the Allegan 
City Impoundment, and the 
former Otsego and 
Trowbridge Impoundments 
(see chart at left). Since the 
completion of the two 
removal actions, Area 1 
contains approximately 3% 
of PCBs remaining in 
sediments within the 
Superfund Site. PCB mass 
is not necessarily an indicator 
of potential ecological or 
human health risks from 
exposure to PCBs. 
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Data points shown are representative 
of data groupings used for load 
calculations. See Figure 7-8a and 
Table 7-5a for details. 

PCBs in Kalamazoo River 
Surface Water: 1994 - 2010 

 PCBs remaining in Area 1 sediments are primarily 
located in the lower section of Portage Creek, a few 
localized deposits of sediment near the city of 
Kalamazoo, and a side channel located adjacent to 
the Crown Vantage area (see map on page ES-2). In 
Portage Creek, the majority of PCBs in sediment (more 
than 70%) are concentrated in a quarter-mile-long, 
slower-flowing stretch of the creek adjacent to Upjohn 
Park that is a focus area for the USEPA-led removal 
action to clean up Portage Creek scheduled to start in 
Spring 2012 (USEPA 2011). In the river, approximately 
40% of the remaining PCB mass resides in a series of 
relatively small deposits located within a four-mile 
section of the river running through the city of 
Kalamazoo. Elevated surface sediment PCB 
concentrations in the river are contained within 
relatively small areas averaging approximately one-
third of an acre – due to their small size, these areas 
have little influence on the average surface sediment 
PCB levels in the 490-acre main channel of the 
Kalamazoo River in Area 1. Upstream of Main Street, 
Plainwell, PCBs were detected in approximately 40% 
of sediment samples, and the highest PCB 
concentration was 210 milligrams per kilogram (mg/kg) 
in a single sample located in one of the small deposits 
in the urban Kalamazoo area. In the former Plainwell 
Impoundment, the highest PCB concentration in 
samples collected by the Michigan Department of 
Environmental Quality (MDEQ) after completion of the 
TCRA was 120 mg/kg. 

 Sediment PCB surface-weighted average 
concentrations (SWACs) were developed for the 
different sections of Area 1. A SWAC was estimated 
for the former Plainwell Impoundment to 
assess residual concentrations after the 
removal action – this estimate incorporated 
results of post-construction sampling as 
well as a targeted post-removal sampling 
effort by MDEQ in October 2008. SWACs 
for other sections of Area 1 were developed 
using all available sediment data collected 
since 1993. The Area 1-wide sediment PCB 
SWAC is 0.55 mg/kg. The former Plainwell 
Impoundment residual SWAC (which is 
based in part on data collected prior to the 
removal action to assess potential PCB 
levels in layers exposed by erosion after 
dam removal) is 1.3 mg/kg. In the Plainwell 
No. 2 Dam Area, the residual SWAC is 
estimated to be 1.1 mg/kg. For the  

17.1 miles upstream of the railroad bridge near the 
Plainwell No. 2 Dam Area, the estimated sediment 
SWAC in the main channel of the Kalamazoo River is 
0.30 mg/kg. For purposes of the Feasibility Study and 
future Area 1 decision documents, sediment SWACs 
may be considered over different scales. 

 PCBs in the river can move from upstream to 
downstream in flowing river water, either dissolved in 
the water but primarily bound to sediment particles 
resuspended from the sediments or washed into the 
river from other sources. Sediment transport is one of 
the key mechanisms of PCB movement in a river 
system, and total sediment transport can be dominated 
by the influence of episodic high flow events. During 
such events, there may be high rates of loading to the 
water column from the watershed and erosion of 
sediments.  

Calculating the amount, or load, of PCBs transported in 
the river’s surface water (dissolved or attached to 
particles) periodically over time can provide an indication 
of what changes have occurred as a result of source 
controls and natural processes in the river system. In 
the Kalamazoo River, there is a long record of PCB 
concentrations in surface water that can be used to 
assess the changes in PCB load over time (see graph, 
below). As described in more detail in Section 7.4, the 
amount of PCBs transported past the monitoring 
location at the Main Street Bridge in Plainwell (near 
the downstream end of Area 1), decreased by 
approximately 80% between 2000 and 2010. Over 
that same timeframe, the load of PCBs entering the river 
from Portage Creek dropped by 30%, and the 
contribution from sources upstream of Morrow Dam 

ES-4 
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(and therefore not related to the Superfund Site) 
declined by approximately 80%. Over the last four years 
of monitoring, the load of PCBs entering the river in flow 
from the Morrow Dam and flow from Portage Creek 
contributed an estimated 40% of the PCBs observed in 
river water at the Main Street Bridge in Plainwell. 
Morrow Lake and Area 1 are dissimilar from a 
geomorphology perspective, and processes that govern 
PCB trends in Morrow Lake are different than those in 
Area 1. Morrow Lake, an impounded lake with a 
predominantly silt-covered bottom, covers a surface of 
approximately 1,000 acres and has an average depth of 
6 feet. The Kalamazoo River in Area 1 is free flowing 
with shallow water depths and predominantly sand and 
gravel bottoms. 

 Because of the nature of the river throughout most of 
Area 1 – particularly the 17 miles upstream of the 
Plainwell No. 2 Dam Area where the river and flood-
plain have interacted without the influence of dams – 
soil PCB data show that flooding of the Kalamazoo 
River has not resulted in high concentrations of 
PCBs in the natural floodplains (see Section 6.3). 
The more recent SRI data (described in Appendix I2) 
agree with findings from prior sampling efforts that 
indicated average PCB levels in the soils of the natural 
floodplains – those areas that are not influenced by 
dams – are low. The average PCB concentration in 
Area 1 natural floodplain soils upstream of the 
Plainwell No. 2 Dam is about 0.5 mg/kg. PCBs in the 
natural floodplain soils ranged up to 15 mg/kg in low-
lying areas near the river. In the areas of the 
floodplains once influenced by dams – the former 
Plainwell Impoundment and the Plainwell No. 2 Dam 
Area – PCBs are present in the soils. The SWACs 
estimated in those areas are 6.6 mg/kg and 2.4 mg/kg, 
respectively. 

 

 

 

 

 

 

 

 

 

 

 

 With the completion of the removal actions in the 
former Plainwell Impoundment and the Plainwell No. 2 
Dam Area, the reconstructed river banks and clean soil 
placed after completion of construction provide a buffer 
in many locations between the river and the PCBs 
remaining in the exposed former sediments (materials 
that were underwater when the dam was fully 
operational but are now located in the floodplain). The 
river in the former Plainwell Impoundment is moving 
toward a new dynamic equilibrium following removal of 
the former Plainwell Dam and restoration of the 
historical, free-flowing river. Monitoring is underway to 
determine if a long-term post-construction objective of 
establishing a stable channel has been or will be 
achieved. The potential for future channel migration in 
the former Plainwell Impoundment and Plainwell No. 2 
Dam Area will be assessed in the Area 1 Feasibility 
Study as needed to support the development and 
evaluation of remedial alternatives. 

 Another element of the SRI work was the completion of 
an updated Terrestrial Baseline Ecological Risk 
Assessment (TBERA) for birds and mammals that live 
and feed within the floodplains of the former Plainwell 
Impoundment and the Plainwell No. 2 Dam Area. The 
focus of this assessment was the evaluation of residual 
risks – that is the risks remaining after completion of 
removal actions in these two areas. The evaluation 
incorporated historical data, data from the TCRAs, and 
data from an intensive post-removal sampling effort by 
MDEQ in October 2008. Many elements of the Area 1 
TBERA were developed in a collaborative process 
among Georgia-Pacific, USEPA, the State of Michigan, 
and the U.S. Fish and Wildlife Service (USFWS). As 
described in more detail in Section 9 and Appendix B, 
hazard quotients (HQs) and other lines of evidence 
were evaluated for birds and mammals.  

 

 

 

 

 

 

 

 

 

 

Receptor Class 
Based on NOAEL 

TRV
3,5

 
Based on LOAEL 

TRV
4,5

 

Birds – High 
Sensitivity

2
 

0.2 – 30 0.5 – 38 

Birds – Mid-Range 
Sensitivity

2
 

7 – 46 20 – 137 

Vermivorous 
Mammals 

3 – 6 18 – 27 

Carnivorous 
Mammals 

17 – 18 51 – 54 

As part of the TBERA, Risk-Based 
Concentrations (or RBCs) of PCBs in 
soil were established to provide a range 
of concentrations protective of terrestrial 
ecological receptors that may use the 
floodplains in Area 1. The RBCs 
developed as part of the TBERA for 
different classes of birds and mammals 
are shown in the table to the left. There 
are two sets of RBCs – one based on the 
levels at which no adverse effects are 
expected (the NOAEL TRV), and the 
other based on the lowest level at which 
an adverse effect could occur (the 
LOAEL TRV).  

Table Notes: 
1. Risk-Based Concentrations (RBCs) are in milligrams of PCBs per 

kilogram of soil (mg/kg). 
2. The bird RBCs include insectivores, vermivores, and carnivores. 
3. NOAEL – no observed adverse effects level 
4. LOAEL – lowest observed adverse effects level 
5. TRV – toxicity reference value 

Summary of Risk-Based Concentrations1 for Ecological Receptors Evaluated in the TBERA 
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 For mammals, the results indicate no risk to 
carnivores (represented by the red fox) and 
possible low magnitude risk to vermivores 
(represented by the short-tailed shrew). A second 
line of evidence was considered for the shrew that 
indicated no unacceptable risk.  

 For birds, current research indicates that it is 
appropriate to separate them into different and 
identifiable categories of sensitivity, so in the TBERA, 
risks were assessed for high, moderate, and low 
sensitivity insectivores and vermivores. The multiple 
lines of evidence considered support conclusions of 
no unacceptable risk to any moderate or low 
sensitivity species. Although the categorization of 
avian receptors at the Site is incomplete, no high 
sensitivity vermivores have been identified among the 
large number of species observed at the Site in over 
30 years of surveys conducted by the Kalamazoo River 
Nature Center. Moreover, the Audubon database for 
the state of Michigan was reviewed, and all of the birds 
with a predominantly vermivorous diet that have been 
observed in the state have been evaluated and found 
to be moderately sensitive. Thus, the category of high 
sensitivity vermivores is not applicable to the Site. For 
high sensitivity insectivores (e.g., the grey catbird 
and European starling, represented by the house 
wren), the results were not in agreement – with one 
approach indicating no unacceptable risk and a 
second indicating likely risk. As the sensitivity of all 
species observed at the Site has not been evaluated, it 
is possible that other high sensitivity insectivorous, 
omnivorous or herbivorous species may be present. 
These species would not necessarily be at risk, as the 
risk assessment for high sensitivity insectivores 
represents the high end of exposure relative to 
omnivores and herbivores. 

 As agreed to, the TBERA focuses on specific data sets 
to draw risk conclusions. While the information used to 
prepare the TBERA is sufficient for purposes of 
completing the risk assessment, other relevant 
information is available to inform risk management 
decisions and will be considered in developing 
Remedial Action Objectives (RAOs), Preliminary 
Remediation Goals (PRGs), and in the evaluation of 
remedial alternatives. 

 The TBERA updated a prior terrestrial risk assessment 
prepared by the MDEQ (CDM 2003a). In that risk 
assessment, the MDEQ also evaluated aquatic 
receptors, and concluded: 1) most aquatic biota, such 
as invertebrates and fish, are unlikely to be adversely 
affected by direct contact with and ingestion of surface 
water because of relatively low sensitivity to PCBs, and 
2) sensitive fish-eating predators, such as mink, are 
likely to be at risk resulting from the consumption of 
PCB-contaminated prey, especially fish (CDM 2003a). 
This Area 1 SRI Report includes a summary of the 
aquatic baseline ecological risk assessment from 
MDEQ in Section 9.  

 With respect to PCBs in groundwater in Area 1, data 
collected during the SRI show that groundwater is 
not a factor in the movement or ultimate fate of 
PCBs in the exposed sediments of the former 
impoundments. After finishing the removal action in 
the former Plainwell Impoundment, Georgia-Pacific 
installed a network of 15 monitoring wells to evaluate 
whether or not the PCB-containing soils that remain in 
the floodplain would have any impact on groundwater 
or transport of PCBs in groundwater. PCBs were not 
detected in any of the samples collected, and USEPA 
agreed that the groundwater monitoring program could 
be discontinued (see Section 3.10.6). In addition, 
groundwater data collected from the landfill operable 
units provide further support for the conclusion that 
groundwater transport is not an important or significant 
source of PCBs to river sediments or surface water in 
Area 1. 

ES-6 
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This graph shows concentrations in carp less than 22 inches long collected in Area 1 
upstream of the former Plainwell Impoundment – the orange line represents the 
decline in the average concentration of the fish samples. PCB concentrations in 
these fish are dropping by half about every 17 years. 

PCB Concentrations in Carp in Area 1: 
1993-2009 

 

 Fish PCB concentrations show long-term declining 
trends, although at slower rates than PCB levels in 
surface water (see the graph below for an example of 
PCB concentrations in carp upstream of the former 
Plainwell Impoundment since 1993 and Section 7.4.2 for 
more detail). The reduction in surface water PCB 
concentrations may reflect the influence of the source 
control actions undertaken in Area 1 (see Section 2.2 for 
a list of completed actions). PCB levels in fish are linked 
to concentrations in sediment through the food chain, and 
the more gradual declines in response to external source 
controls may be due to the comparably slower 
attenuation of the inventory of PCBs remaining in the 
surface sediment layer. Repeated sampling of surface 
sediments indicates that maximum and average 
concentrations declined between 1993/1994 and 2007, 
but that overall results between sampling events are not 
statistically different – indicating that sediment PCB 
attenuation is at a relatively slower rate than in fish and 
surface water.   

 An independent analysis of fish trends completed by 
MDEQ in 2011 suggests that under current conditions, 
PCB concentrations are slowly declining for fish in 
the portion of the river running through the city of 
Kalamazoo. While smallmouth bass could be reduced to 
a consumption advisory level of one-meal-per-week in 4 
years, an advisory of some form is expected to remain in 
place for at least 20 years, perhaps decades. For carp, a 
consumption advisory level of one-meal-per-week could 

occur in 31 years (MDEQ 2011). These estimates were 
based on data collected since 1993.   

 Potential human health risks associated with exposure to 
PCBs at the Superfund Site were assessed by MDEQ in 
2003 (CDM 2003b), and the consumption of fish by 
anglers was identified as a risk to human health. MDEQ’s 
assessment was updated based on more recent 
measurements of PCB concentrations in fish tissue than 
the data used in 2003, but the overall result remained 
essentially the same. USEPA has established a target for 
acceptable levels of increased cancer risk at sites of 
between 1 in 10,000 and 1 in 1,000,0000. For 
subsistence anglers – those people who rely on fish from 
the Kalamazoo River for a significant portion of their diet – 
potential cancer risks exceed USEPA’s acceptable range 
in Area 1, regardless of the fish species consumed. Near 
the Plainwell No. 2 Dam, the potential increased cancer 
risk may be up to 2 in 1,000 for these consumers. For a 
high-end sport angler – someone who is an avid angler 

and fish consumer – potential cancer risks 
are lower, but generally exceed the USEPA 
target range. The highest estimated cancer 
risk for this group in Area 1 is 5 in 10,000. 
Non-cancer risks for both the subsistence 
and high-end sport anglers are also all at or 
above USEPA’s target level. A summary of 
the MDEQ’s human health risk assessment 
and the updated work is provided in  
Section 9 of this SRI. 

 In May of 2002, the State of Michigan, in 
cooperation with the Agency for Toxic 
Substances and Disease Registry (part of 
the U.S. Department of Health and Human 
Services) issued a Health Consultation 
report in which they concluded that there 
are no public health hazards posed by 
PCBs in the river’s sediment, and that 
recreational activities such as boating, 
swimming, and wading are safe. In 

addition, in October 2010 representatives 
from the State of Michigan’s Office of the Great Lakes 

recommended the removal of a beneficial use impairment 
related to beach closings in the Kalamazoo River Area of 
Concern based on the conclusion that all relevant criteria 
for removal had been met (Riley 2010). USEPA approved 
the request in March 2011, noting the achievement of an 
“important environmental improvement” (Gulezian 2011). 
As a result, the risks associated with eating fish caught in 
the river remain the focus of human health risk 
assessments for the Site. 
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 Part of the work conducted for the Site since 2007 
included an update of the assessment of risks to anglers 
last developed for the MDEQ in 2003. The update 
included the evaluation of fish PCB data collected 
between 1993 and 2009. While risk levels have shown 
improvement in the form of lower risks associated 

with both cancer and non-cancer health effects due 
to reductions in fish tissue PCB levels over time, 
human health risks still exceed acceptable levels set 
by the USEPA. Anglers consuming Kalamazoo River fish 
should follow the State of Michigan’s fish consumption 
advisories. 

 

Conclusions 

When the results from the Area 1 SRI work carried out between 2007 and 2010 and the effects of the removal actions in 
the former Plainwell Impoundment and Plainwell No. 2 Dam Areas are considered along with the extensive historical 
database amassed since 1993, a series of important conclusions emerges for Area 1, including:  

 The amount of PCBs remaining in Area 1 is a small percentage of the Site PCB inventory, and the PCBs remaining 
in sediments are broadly distributed over the 22-mile reach. Exceptions are lower Portage Creek (which will be 
addressed by the USEPA-led removal action in Portage Creek starting in Spring 2012), the “urban section” of the 
Kalamazoo River near Kalamazoo, and a side channel located adjacent to the Crown Vantage area. Residual inventories 
of PCBs in soils (comprised of exposed former sediments) are present following the removal actions in the former Plainwell 
Impoundment and the Plainwell No. 2 Dam areas. 

 Based on the analyses presented in the TBERA, PCB concentrations remaining in the floodplains of the former 
Plainwell Impoundment and Plainwell No. 2 Dam Area are below levels that might present risks to carnivorous 
mammals and low- or moderately-sensitive species of birds. There are possible low magnitude risks to 
vermivorous mammals, and for high-sensitivity birds the results were not in agreement – one approach indicated 
no unacceptable risks, and a second indicated likely risk. 

 With regard to human health risks, recreational use of the floodplains and the river is considered safe. Risks to 
human health are driven by the consumption of fish – while those risks are gradually declining, based on a human health 
risk assessment completed by MDEQ, they still exceed acceptable levels set by the USEPA. In addition, an ecological risk 
assessment performed by MDEQ indicated that PCB concentrations in sediment may pose a risk to sensitive fish-eating 
predators, such as mink. 

 The overall sediment PCB SWAC for Area 1 is 0.55 mg/kg. The highest SWAC for an individual reach of Area 1 was 
estimated at 1.3 mg/kg for the segment from Main St. Plainwell to the former Plainwell Dam. However, it is likely that 
the residual PCB concentrations in the former Plainwell Impoundment channel sediments will continue to attenuate as the 
river approaches a new equilibrium between erosion and deposition following dam removal. New deposits of sediments are 
not expected to form in that area. For purposes of the Feasibility Study and future Area 1 decision documents, sediment 
SWACs may be considered over different scales. 

 PCB concentrations in surface water and fish are declining, although the rates of decline for fish are slower than 
surface water. With the control of external sources of PCBs to the river, the rate of recovery in fish may be governed by 
attenuation of PCB levels in sediment. Repeated sampling of surface sediments indicates that maximum and average 
concentrations declined between 1993/1994 and 2007, but that overall results between sampling events are not statistically 
different. This indicates that sediment PCB attenuation is at a relatively slower rate than in fish and surface water. 

 Efforts to control paper-making-related sources of PCBs to the Kalamazoo River in Area 1 are largely completed 
or are in advanced stages of planning or implementation. The observed declining PCB trends in surface water and 
fish data in Area 1 are expected to continue, and may accelerate in response to completion of a series of source 
control actions, including the two removal actions completed in the Plainwell area; the upcoming work in Portage 
Creek, which is the focus of a USEPA-led removal action scheduled to start in 2012; cleanup of the former mill 
sites; and remediation of former disposal areas. Continued monitoring of PCB levels in fish following these source 
control actions is needed to evaluate long-term recovery of PCB levels in fish. Further sampling in portions of Area 1 may 
be undertaken prior to remediation, in particular to further assess PCB “hotspot” areas in the urban section of the 
Kalamazoo River, off-channel areas, and the Crown Vantage area side channel. 
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Next Steps 

The next phase of the Superfund process in Area 1 will be the development of the Feasibility Study Report, which is an 
evaluation of possible remedial alternatives for Area 1. Based on concurrence among USEPA, MDEQ, and Georgia-
Pacific, the comparison of the data presented in this Area 1 SRI Report to relevant risk-based concentrations will be 
carried out as part of the Feasibility Study process. 
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