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Health Consultation: A Note of Explanation 

An ATSDR health consultation is a verbal or written response from ATSDR to a specific 
request for information about health risks related to a speeilic site, a ehemicat release, or 
the presence of hazardous material. In ordei to prevent or mitigate exposures, a 
consultation may lead to specific actions, such as restricting use of or replacing water 
supplies; intensifying environmental sampling; restricting site access; or removing the 
contaminated material. 

In addition, consultations may recommend additional public health actions, such as 
conducting health surveillance activities to evaluate exposure or trends in adverse health 
outcomes; conducting biological indicators of exposure studies to assess exposure; and 
providing health education for health care providers and community members. This 
concludes the health consultation process for this site, unless additional information is 
obtained by ATSDR which, in the Agency’s opinion, indicates a need to revise or append 
the conclusions previously issued. 

You May Contact ATSDR TOLL FREE at 
1-888-42ATSDR 

or 

Visit our Home Page at: http:llwww.atsdr.cdc.gov 
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FOREWORD 
This document summarizes public health concerns at a hazardous waste site in Minnesota. It is 
based on a formal site evaluation prepared by the Minnesota Department of Health (MDH). For a 
formal site evaluation, a number of steps are necessary: 

Evaluating exposure: MDH scientists begin by reviewing available information about 
environmental conditions at the site. The first task is to find out how much contamination 
is present, where it is found on the site, and how people might be exposed to it. Usually, 
MDH does not collect its own environmental sampling data. Rather, MDH relies on 
information provided by the Minnesota Pollution Control Agency (MPCA), the U.S. 
Environmental Protection Agency (EPA), and other government agencies, private 
businesses, and the general public. 

Evaluating health effects: If there is evidence that people are being expesed-~or could be 
exposed--to hazardous substances, MDH scientists will take steps to determine whether 
that exposure could be harnaful to human health. MDH’s report focuses on public 
health-- that is, the health impact on the community as a whole. The report is based on 
existing scientific information. 

Developing recommendations: In the evaluation report, MDH outlines its conclusions 
regarding any potential health threat posed by a site and offers recommendations for 
reducing or eliminating human exposure to contaminants. The role of MDH in dealing 
with hazardous waste sites is primarily advisory. For that reason, the evaluation report 
will typically recommend actions to be taken by other agencies--including EPA and 
MPCA. If, however, an immediate health threat exists, MDH ~vill issue a public health 
advisory to warn people of the danger and will work to resolve the problem. 

Soliciting community input: The evaluation process is interactive. MDH starts by 
soliciting and evaluating information from various government agencies, the individuals 
or organizations responsible for cleaning up the site, and commnnity members living near 
the site. Any conclusions about the site are shared with the individuals, groups, and 
organizations that provided the information. Once an evaluation report has been 
prepared, MDH seeks feedback from the public. If you have questions or comments about 
this report, we encourage you to contact us. 

Please write to: Community Relations (~oordinator 

Site Assessment and Consultation Unit 
Minnesota Department of Health 
121 East Seventh Place / Suite 220 / Box 64975 
St. Paul, MN 55164-0975 

OR call us at: (651) 215-0916 or 1-800-657-3908 
(toll free call - press "4" on your touch tone phone) 

On the web: http://www.health.state.rnn.us/divs/eh/hazard0us/index.htmls 
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Summary 

3M produced perfluorochemicals (PFCs) at their Cottage Grove facility from the late 1940s until 

2002 (on a pilot scale or in full production), using an electrofluorochemical process. PFC 

products were produced, handled, used or packaged at several locations at the site. During 

production, air emissions of PFCs occurred, and may have extended off the site property. 

Wastes from the PFC production process were disposed in an on-site pit, and possibly in off-site 

locations as well. Wastewater treatment plant effluent containing PFCs was discharged to the 

adjacent Mississippi River for decades, and sludge from the wastewater treatment plant and 

ponds that contained PFCs were also disposed on site. Fire-fighting foams containing PFCs 

were also used at a fire-training area on the west side of the site. 

The results of limited environmental monitoring to date indicate that groundwater beneath the 
site is contaminated with perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA), 
in some locations at levels significantly in excess of the MDH Health-Based Values (HBVs) for 
groundwater. The full extent of the groundwater contamination has not been identified. Much 
of the contaminated groundwater is contained and collected by an extensive system of 
production wells, and is processed through the site wastewater treatment plant. The plant has not 
historically been able to remove the PFCs from the effluent. However, the recent (2004) 
addition of a large granular activated carbon treatment system has effectively eliminated PFC 
discharges to the Mississippi River. An area of shallow groundwater contamination (in the D 1 
Area) is not captured by the production wells, and likely discharges to the Mississippi River. 
The effects of past discharges to the Mississippi River on surface water, sediments, or biota have 
not been determined. Low levels of PFCs may also be discharged to the river by the adjacent 
Eagles Point wastewater treatment plant. 

Soil data for PFCs were not available for the site. Because of their physical properties, PFCs 
may move easily with infiltrating water through some soil types, resulting in groundwater 
contamination. The limited number of studies regarding PFC migration suggest that PFCs are 
capable of entering groundwater from source areas (such as fire-training sites) and moving long 
distances. Analysis of water samples for PFOS and PFOA from four private wells located just to 
the east of the facility did not show the presence of either chemical. However, the wells are 
completed a significant distance below ground, and are in a side-gradient direction in terms of 
groundwater flo~v. The absence of PFCs in these wells does not rule out the possibility of PFC 
contamination in groundwater on or offofthe site as a result of aerial deposition of PFCs and 
subsequent infiltration into groundwater. This transport mechanism is thought to have occurred 
(and is being investigated) at other PFC facilities in the US. 

Workers at the site have been exposed to PFCs through their werk activities and through the 
facility’s water supply. 3M has monitored workers at the facility for the presence of PFCs in 
their blood since the 1970s. Studies of PFC concentrations in blood serum have shown 
concentrations of PFOA of up to 115 parts per million (ppm). Epidemiological studies of 
workers at Cottage Grove have shown little apparent impact of PFC exposure on worker 
mortality. Epidemiological data for these chemicals is lacking for the general population. 
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Studies of PFCs in blood samples from the general population have shown that PFCs are 
ubiquitous in human blood, at concentrations much lower than seen in PFC production workers, 
and are not age-dependent. The estimated half-lives of PFOS and PFOA in humans is on the 
order of several years. The source of exposure to PFCs in the general population is unclear, but 
is likely through a number of pathways including food, water, use of consumer products, or other 
environmental pathways. PFCs have also been found in the blood and tissues of various species 
of wildlife from around the world. The highest concentrations have been observed in bald eagles 
and mink in the Midwestern U.S. PFOS has been shown to bioconcentrate in fish. 

Toxicological research on PFCs is ongoing. Animal exposure to PFCs at high concentrations 
can have adverse effects on the liver and other organs, and has caused the death of test animals 
(cynomolgus monkeys) for reasons that are not entirely clear. Exposure to high concentrations 
of PFOA over long durations has been shown to cause cancer in some test animals, although 
again the mechanisms are not clear. Developmental e.ffects have also been observed in the 
offspring of pregnant rats exposed to PFCs. 

The potential impacts on public health from perfluorochemical releases from the 3M - Cottage 
Grove facility cannot be fully assessed by MDH at this time, because there are not sufficient 
environmental data available regarding PFC impacts from the facility in soil, groundwater, 
surface water, sediments, and biota. For this reason, MDH has recommended that additional 
investigation take place. Understanding the contribution of individual sources of PFCs to the 
environment is important, given the lack of information available about how the general 
population is exposed to PFCs, the long half-life of PFCs in humans, and their potential for 
toxicity based on animal studies. MDH will continue to work with the MPCA and 3M to 
investigate and assess PFC releases from the 3M - Cottage Grove facility. 

1. Purpose 

The manufacture and disposal of PFCs at the site has resulted in documented contamination of 
groundwater at the site. Potential contamination of soil, and of surface water and sediments in 
the adjacent Mississippi River remains to be investigated. Wastewaters containing PFCs were 
discharged to the river. PFCs have been detected in multiple on-site monitoring and production 
wells, and in the water supply system serving the facility. The Minnesota Pollution Control 
Agency (MPCA) Superfund Program has been overseeing site investigation and cleanup 
activities; because of other contamination issues the site was originally added to the Permanent 
List of Priorities, the state Superfund List, in 1985. 3M has been conducting various 
investigations and response actions under a consent order with the MPCA since that time. The 
MPCA staff requested that MDH review site documents prepared to date, the rcsults of 
environmental monitoring conducted at the site, and information available on the toxicity of 
PFCs and their behavior in the environment in order to develop conclusions and 
recommendations regarding potential public health impacts from the site. 
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II. Background and History 

The 3M Company (formerly Minnesota Mining and Manufacturing Company) operates a facility 

on approximately 865 acres in the city of Cottage Grove, Minnesota. The facility has been in 

operation since 1947. The southeastern portion of the property has been used for a variety of 

industrial operations such as the manufacture of adhesive products, industrial polymers, and 

reflective road sign materials, and for research and development of similar products (Barr 1991). 

The facility also includes a permitted hazardous waste incinerator used to treat wastes generated 

at this and other 3M facilities. The remainder of the property has been used for recreation and 

farming, or simply left in a natural state. The site has been known variously as the 3M Cottage 

Grove Center and the 3M Chemolite Center. The location of the site is shown in Figure 1, and 

the site layout is shown on a recent aerial photo in Figure 2. Note that 3M uses a numbering 

system for the various buildings at the facility; the building numbers for the areas discussed in 

this report are shown in Figure 2. 

Perfluorochemicals (PFCs), primarily perfluorooctanoic acid (PFOA) and one of its salts, 
ammonium perfluorooctanoate (APFO), as well as lesser amounts of related PFC products 
derived from perfluorooctanesulfbnyl fluoride (POSF) have been manufactured at the site since 
approximately 1947 through an electrochemical flourination process known as the Simons 
process (Abe and Nagase, 1982; Gilliland and Mandel 1993; Olsen et al 1998; 3M 1999a; 
Alexander 2001; OECD 2002). 3M voluntarily ceased production of PFCs at the site in 2002 
(ERG 2004; 3M 2000a). Perfluorochemicals are a class of organic chemicals in which fluorine 
atoms completely replace the hydrogen atoms that are typically attached to organic hydrocarbon 
molecules (3M 200 l a). Because of the very high strength of the carbon-fluorine bond, PFCs are 
inherently stable, nonreactive, and resistant to degradation (3M 1999a). The PFCs manufactured 
by 3M at the site were used in a variety of commercial and industrial products by 3M and other 
companies, including stain repellents (such as ScotchgardXVt), surfactants, fire retardants and 
fire-fighting foams, and other chemical products_ 

The POSF production process through electrochemical flourination yields abou!. 35%-40% 
POSF, along with a mixture of byproducts and waste products of variable composition (3M 
1999a; 3M 2000b). PFOA and its salts are typically produced in a similar fashion through a 
batch process (3M 2000c; EPA 2002). Volatile wastes and byproducts were vented to the 
atmosphere, and some byproducts were re-used in the manufacturing process. Waste tars from 
the PFC production process were at times disposed in an on-site pit, or later incinerated. 
Wastewaters containing PFCs from operations at the site have been discharged to the Mississippi 
River. Although wastewater from the site is routed through an on-site wastewater treatment 
plant prior to discharge to the river, many PFCs are resistant to treatment because of their 
chemical stability. One of the byproducts of the production of POSF is perfluorooctane 
sulfonate (PFOS), which is usually resistant to further degradation in the environment. It can 

also be produced by the subsequent chemical or enzymatic hydrolysis of POSF. 3M estimated 
that during POSF production at their Decatur, Alabama production plant, approximately 90% of 
the wastes generated were in the form of solid wastes (incinerated or disposed in landfills), 9% 
of the wastes were discharged as wastewater, and 1% in the form of air emissions (3M 2003b). 
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Geology/Hydrogeolog7 
The 3M Cottage Grove facility is underlain by fill materials and unconsolidated glacial deposits 
of sand, gravelly sand, and gravel terrace deposits associated with the adjacent Mississippi 
River. The thickness of these deposits ranges from approximately 20 feet in the northwest to 
more than 200 feet at the southern end of the site and in the stream-cut ravines along the eastern 
and western borders of the property. In the ravines, the upper bedrock formations have been 
partially or completely removed by erosion. 

Beneath the glacial deposits, the first bedrock formation is the Prairie du Chien Formation, 
composed of dolomite (a magnesium-rich form of limestone). The upper portion of the Prairie 
du Chien has abundant solution cavities, but the lower portion tends to be more massive. 
Beneath the site, the bedrock has been uplifted on a series of faults and only the lower, more 
massive portion of the Prairie du Chien is present. The Prairie du Chien Formation overlies the 
Jordan Sandstone. Groundwater generally does not flow readily from the more massive, basal 
Prairie du Chien into the Jordan Sandstone, except where there are fractures or solution cavities. 
Beneath the Jordan Sandstone, the shaley St. Lawrence formation acts as a "confining layer" 

that inhibits the downward migration of groundwater to the underlying Franconia Sandstone. 
The cross-section in Figure 3 illustrates the geology underlying the site. 

Two deeply incised glacial river valleys run from north to south along the eastern and western 
edges of the site. Intermittent streams run through the valleys. Erosion along these stream 
channels has created steep ravines on the southeast and southwest sides of the facility. A recent 
study by Mossier (2003) indicates the presence of a series of faults oriented northeast-southwest 
in this portion of Washington County, with associated minor faults oriented northwest-southeast. 
A pair of intersecting faults is reportedly present beneath the site (see Figure 4). Analysis of 
these fault systems by Barr Engineering (Barr, 2003) suggests there may be up to 50 feet of 
vertical off-set on the faults on the 3M property (see Figure 5). The northwest-southeast trending 
fault on the site appears to control the location of the stream valley in the southeastern portion of 
the site, where the ravine turns abruptly southeast before discharging to the Mississippi River. 

The surface of the ground water, or water table, ranges from 60 to 100 feet below the ground 
surface and generally follows the surface t~pography. The water table is found in the glacial 
deposits near the river, in the Jordan Sandstone near the river bluffs, and in the Prairie du Chien 
Formation further from the river. The groundwater in the various formations is interconnected 
and is essentially one unit. The normal groundwater flow direction (i.e. when not influenced by 
pumping wells on-site) is towards the Mississippi River. Groundwater modeling by Barr (2003) 
suggests the faults and fractures in this area may have some influence on the pathways 
groundwater follows as it migrates toward the river. The model did not specifically evaluate 
faults en the 3M property, however it would be expected that once groundwater enters the faults, 
it likely flows parallel to the fault trace. 
However, groundwater flow beneath the site is heavily influenced by the facility’s high-capacity 
production wells. Some of these wells reportedly have been in operation since the 1940s. In 
2002, 3M reported pumping just over one billion gallons of water from the production wells on 
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the property (DNR 2003). In previous years, an even larger amount of water was pumped from 
the aquifers beneath the site. 

In fact, most of the groundwater from beneath the majority of the 865-acre site, and especially 
from the developed portion of the site, appears to be captured by the action of the production 
wells as shown in Figure 6 (ERG 2004). This figure is from a past groundwater model for the 
site developed for 3M. The source of the model, and the data and assumptions upon which it 
was created, were not available at the time this document was written. For example, it is not 
known whether the model incorporated pumping effects from the numerous nearby residential 
wells or included geologic features such as the intersecting faults recently identified in this area. 
These factors may affect the pathway of groundwater flow, but it is likely that most ground 

water that migrates beneath the site is captured by the facility production wells and only a small 
portion may discharge to the Mississippi River. One exception appears to be the southeastern- 
most portion of the site, where Sites D1 and D2 are ldcated (see below). This area does not 
appear to be within the capture zone of the production wells and the groundwater beneath this 
area likely discharges to the Mississippi River. 

As shown on Figure 7, there are approximately 100 private water supply wells located within 
one mile of the 3M property boundary. Most private and public wells in the area for which there 
is geologic information available are completed in the Jordan Sandstone. Because groundwater 
flows primarily to the south-southeast toward the Mississippi River, it appears that no private or 
public water supply wells on the north side of the river are located in areas downgradient of 
contaminant source areas. 

Superfund Site History 
The investigation and remediation activities conducted at the site under the MPCA Superfund 
program have generally centered around ten waste disposal areas originally identified by the 

MPCA and 3M (MPCA 1998). These activities, which were conducted under a consent order 
signed between the MPCA and 3M in 1985, were not focused on PFCs. The MPCA and 3M are 
currently negotiating an addendum to the existing consent order that will focus on the 
investigation of PFCs in all media at the site (David Douglas, MPCA, personal communication, 
2004). The existence of the waste disposal areas (not all of which were related to PFC 
manufacture) was a primary reason the site was added to the state Superfund list. The locations 
of the waste disposal areas are shown in Figure g. They are as follows: 

Site DI: Hydrofluoric Acid Neutralization Pit 
This site was used to neutralize hydrofluoric acid tars (containing unspecified fluorochemical by- 
products and hydrofluoric acid) with lime. Neutralization was thought to have been done in a 
concrete pit or vault, but this has not been confirmed. The tar materials in the pit were never 
directly sampled and analyzed for PFCs; instead hydrofluoric acid tars from the PFC production 
process were analyzed to determine if they were a hazardous waste as defined under federal and 
state regulations. Trace concentrations of metals were identified in the tars, but the neutralized 
tar material itself was considered to be non-hazardous. Although PFCs were detected in the 
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groundwater in this area, site D1 has not been fully characterized as to the magnitude or extent of 
PFC contamination. 

Site D2: Sludge Disposal Site 
This area was used for the disposal of sediments and sludge dredged from on-site wastewater 
treatment ponds, and may be up to four acres in size. Laboratory analysis of samples of the 
sludge material found elevated concentrations of numerous fluorinated compounds (including 
likely by-products of the PFC production process). Samples of the sludge and soil beneath the 
slndge showed lower levels of several volatile organic compounds (VOCs). This area has not 
been characterized with respect to PFCs. 

Site D3: Ash Disposal Area 

The location of this site was investigated using ground-penetrating radar, and no evidence of 

waste materials was found. 

Site D4: Phenolic Waste Pit 
This site was used for the disposal of a small process wastewater stream from Building 7 for a 
period of three years. The wastewater stream contained phenol and possibly formaldehyde. Part 
of Building 26 was built on top of this site, limiting infiltration of water through the former pit. 
While it was never formally investigated, it was belie~ved that some biodegradation of the wastes 
would have occurred, and the construction of the building over the site would serve as an 
effective cap preventing human contact or migration of any remaining contaminants. 

Site D5: Solids Burn Pit Area 
This area is a concrete pit approximately 10 feet deep and 350 feet in diameter. 3M used the pit 
to burn off-spec products such as glass, tape, rubber, adhesives, rags, paper, wood, fiberglass, 
oily sludge material, plastics, and resins. The burning was occasionally fueled with waste 
solvents. The area has since been covered with several feet of fill. Soil borings drilled in this 
area found the presence of wastes, sludge, ash and cinders. Low levels of VOCs, such as 
toluene, ethylbenzene, trichloroethylene, and methylene chloride were detected in several soil 

samples collected from the borings; the area was subsequently given regulatory closure by the 
MPCA. 

Site D6: Active Ash Disposal Area 
This area is an inactive, MPCA-permitted waste disposal area for boiler ash and incinerator 
residues. Due to its permitted status, it has not been investigated under the Superfund program. 

Site D7: Pit Burning Area 
The history of this area is unclear. Three borings advanced in this area did not encounter waste 
materials, and soil sample analysis did not detect the presence of heavy metals or VOCs. 

Site Dg: Waste Disposal Area 
This area is located along the bluff leading down to the Mississippi River. A variety of 
construction debris and other waste materials, including numerous drums, were disposed here by 
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dumping them over the edge of the bluff. An Interim Remedial Action (IRM) at Site D8 
involved the removal of approximately 200 drums and drum carcasses (rotted drums). The 
drums were disposed in the on-site 3M incinerator. A composite sample of the soil beneath the 
drums showed no VOCs, but polyehlorinated biphenyls (PCBs) were found at elevated levels. A 
composite sample of the waste materials in the drums contained various VOCs and PCBs. It is 
not known if samples were analyzed for fluorochemicals. Due to the extreme t~pography of Site 

D8, not all of the wastes were removed, and the site was covered and replanted. 

Boiler Ash Fill Area." 
This area is located on the western edge of the facility, in an area that is used for training on-site 
fire fighting personnel and for testing fire-fighting products (see Figure 8). Boiler ash from a 
coal-fired boiler, used to produce steam for heat and various industrial processes, was used for 
fill in this area (Burr 1991). Soil borings drilled in this area showed the boiler ash fill to be 
approximately one foot in thickness, and the volume was estimated at 850 cubic yards. Some of 
the boiler ash was exposed at the ground surface. Laboratory analysis of a sample of surface 
water that had pooled in the area showed elevated levels of metals, including antimony, arsenic, 
nickel, and vanadium. The ash was determined to be non-hazardous, and the area was covered 
with clean fill and vegetated. 

Acrvlic Acid Release Area: 
In October of 1973, 3M discovered that approximately 17,000 gallons of acrylic acid had been 
released from an underground storage tank (UST) located adjacent to Building 7 (Burr 1991). 
The UST that was the source of the release was abandoned in 1986. This area was investigated 
by 3M, and no further action was required by the MPCA because the acrylic acid was thought to 
have degraded naturally. 

Areas of PFC Production and Use 
As stated previously, PFC production began (on a pilot scale) at the site around 1947; full-scale 
commercial PFOA production reportedly began in 1976. POSF-derived chemical production 
began in the 1960s. The main area for PFC production, storage, and testing was centered around 
Buildings 7, 15, 16, and 25, which are shown in Figure 2 (ERG 2004). The production of PFCs 
was phased out at the end of 2002. Wastes from the PFC production process were disposed in 
Site D 1 and possibly Site D8. Wastewaters containing PFCs were routed through the on-site 
wastewater treatment plant before discharge to the river. Sludge from the wastewater treatment 
plant was disposed at one time in Site D2. PFC containing fire fighting chemicals were also 
tested on the west side of the facility in the area of Building 43. 

In 2001, the chemical sewer lines running from various chemical production areas of the site to 
the wastewater treatment plant were upgraded and replaced (ERG 2003). Excavation of the old 
sewer pipes at the northeast corner of Building 15 (the PFC production plant) revealed that the 
pipes were corroded and had leaked. The soils in the base and sidewalls of the excavation had a 
strong phenolic odor. A composite sample of the sidewall soil showed low levels of metals, 
VOCs (trichloroethene (TCE) and 1,1-dichloroethane) and phenolic compounds. 3M also 
removed a portion of the interior floor from the northeast corner of Building 15 in response to 
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concerns over possible damage to the building foundation from releases of hydrofluoric acid. 
Soil samples were collected from borings placed around the interior trench. Analysis of the soil 
samples showed very low levels of metals, and one semi-volatile compound (butyl benzyl 
phthalate). The activities related to the sewer replacement in and around Building 15 indicate 
that releases to the soil (and possibly groundwater) of chemicals used in the PFC production 
process did occur while the PFC production plant was in operation. No analyses for PFCs 
themselves were conducted, however, so it is not clear if PFCs are present in soil and 
groundwater at Building 15. 

In 1991, an air dispersion model was developed for VOC and inorganic emissions at the 3M - 

Cottage Grove facility (Pace 1991). The emission points modeled included two 48-foot stacks at 

Building 15, the PFC production plant, where hydrogen fluoride emissions occurred. The 

emission rate used in the model was 0.38 pounds of hydrogen fluoride per hour of operation, 

with a stack exit velocity of 1,440 feet per minute at ambient (70° F) temperature. The horizontal 

extent and the estimated concentrations of hydrogen fluoride (both the 1986 annual average and 

the second highest 24-hour average in micrograms per cubic meter) predicted by the model are 

shown in Figures 9a and 9b. The results of the air dispersion model indicate that hydrogen 

fluoride emissions cxtcnded off-site in 1986. 

The PFC production process would also have resulted in the release of some PFCs to the 
atmosphere, as mentioned previously. 3M estimated that 1,950 pounds of PFOA compounds 
were released to the air from vent stacks at the Cottage Grove facility in 1997, and that the 
releases occurred between 100 to 200 days per year (3M 2000c). Presumably, at least some of 
the PFOA compound releases to the air were from Building 15, or nearby buildings where PFCs 
were produced, handled, or used. Fugitive emissions of PFOA (both vapor and particulate) were 
also likely from the various operations, such as drum loading, reactor sampling, and drying 
operations (3M 2000c). The physical properties of PFOA and other PFCs are different from 
hydrogen fluoride, and their behavior once released to the air are likely to diffbr as a result. 
However, the air dispersion model results for hydrogen fluoride emissions shown in Figures 9a 
and 9b suggest that PFOA emissions (both particulate and vapor phase) from the Building 15 
area may also have extended offthe site property. Deposition of PFOA to the soil from these 
emissions may also have occurred. 

On-Site Groundwater Monitorin~ and Use 
Since investigation activities at the site began, at least 21 permanent monitoring wells have been 
installed at and around the site to evaluate groundwater quality (Figure 10). The monitoring well 
identifiers, unique well numbers, depth, and general locations are as follows: 

Well ID 

MW-1 

MW-2 

MW-3 

Unique 
Well Number 

233567 

233568 

233569 

Depth 

(feeO 

200 

192 

210 

11 

Monitoring Well General Location 

Northern site boundary 

East side of site 

Center of site 
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MW-4 

MW-5 
MW-6 

MW-7 
MW-8 
MW-9 

MW-IO 
MW-11 

MW-12 
MW-13 

MW-14 
MW-15 

MW-16 
MW-17 

MW-18 
MW-19 

MW-IO1 
MW-102 

233570 

233571 
233572 

233573 
233574 
233575 

233554 
233950 

233951 
233952 
421705 
431237 
431238 
570322 

570323 
612713 

680685 
680686 

200 

210 
219 

146 
173 
104 

237 
200 

126 
126 
60 
186 

140 
112 

91 
62 

100 
96 

South-central area of site 

Northwest comer of site 
West-central area of site 

Northeast corner of site 
Southwest area of site 
West-central area of site 

Southeast area of site 

Southeast area of site 

Southern edge of site 
Southeast area of site, near ponds 

D8 Area, southern edge of site, near PW-6 
Southern edge of site 
Southern edge of site 
West-central area of site 

West-central area of site 
West-central area of site 

D1 Area, southeast corner of site 
D 1 Area, southeast corner of site 

Since the facility opened in 1947, 3M has installed eight production wells to serve the facility’s 
potable water supply and to provide water for various industrial operations (Figure 10). They are 
as follows: 

WelllD Unique Date Depth Casing Diameter 
Well Number Completed (feet) (inches) 

PW-1 231867 1947 205 20 
PW-2 231868 1948 202 20 

PW-3 231869 1956 224 16 

PW-4 231870 1958 275 16 

PW-5 231871 c. 1960s 113 24 
PW-6 229117 1970 143 24 

PW-7 233576 c. 1980s 200 Unk. 
PW-8 424131 1986 208 8 

Four of the eight production wells (PW-2 to PW-5) serve the potable water distribution system, 
while two wells are used on a periodic basis for fire suppression (PW-1) and to supply non- 
contact cooling water to the 3M waste incinerator (PW-6; ERG 2004). Of the remaining two 
wells, PW-7 is used occasionally at the 3M on-site trap range and PW-8 supplies the guard 
shack. 

In the past, low levels of VOCs including TCE, 1,1,2-trichloroethane, 1,1-dichloroethane, 
ethylbenzene, toluene, and methylene chloride have been detected in various monitoring and 
production wells at the southern end of the facility, specifically MW-4, MW-14, PW-5, and PW- 
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6, which are located in the vicinity of D8. Levels of these VOCs have only occasionally 
exceeded health-based drinking water criteria in the individual monitoring wells, and the 
distribution of the contaminants suggests that the sources of the VOC contamination are 

localized and not extensive (ERG 200 l a, ERG 200 lb). The. concentrations of individual VOCs 
in PW-5, one of the wells that are used for the drinking water supply, have recently been less 
than approximately one microgram per liter (lag/L). Such concentrations do not exceed 
applicable regulatory or health-based standards for a water supply system. The system is 
regulated and monitored by MDH as a public water supply. Exposure to VOCs in groundwater 
at the site does not appear to be a human health concern at this time. 

PFC Monitoring at the Site 
3M has been monitoring groundwater, production wells, the water distribution system, and 
wastewater treatment plant effluent for PFCs (primarily PFOS and PFOA) for a number of years. 
Data from monitoring wells, production wells, and the water distribution system are shown in 
Table 1, while effluent data from the wastewater treatment plant’are presented in Table 2. The 

majority of the data is for Pb’OA alone, because it has been the focus of investigation activities at 
the site being conducted by 3M under a voluntary agreement with EPA (3M 2001 b). Some 
samples were analyzed for PFOS, PFOA, and the 4-, 6-, and 7-carbon perfluorosulfonates and 
other acids. The 4-, 5-, and 6- carbon PFCs were likely found in the groundwater because they 
are present in the PFC wastes that were disposed in several areas of the site. Much of the data 
were collected only in 2001, so information on long-term trends in the PFC concentrations in 
groundwater is not yet available. 

The well monitoring results indicate that PFOS and PFOA are present in groundwater at the site 
in the D1 area (MW-101 and MW-102) and the D8 a~:ea (MW-14, PW-5 and PW-6). Levels of 
PFOS and/or PFOA exceed the MDH Health Based Values (HBVs) for PFOS and PFOA in 
these wells, sometimes by a factor of 100 or more. The HBVs represent a level of a contaminant 
in drinking water that MDH considers to be safe for human consumption over a lifetime. The 
HBVs were developed by MDH based on review of available toxicological information as of 
November 2002; neither the values themselves nor the toxicological inputs were derived by the 
EPA. The HBV for PFOS is 1 lag/L; the HBV for PFOA is 7 lag/L. The derivation of the MDH 
HBVs for these two compounds and their toxicological basis can be found in Appendix 1. MDH 
has not developed HBVs for the other perfluorosulfonates and acids, mainly because of a lack of 
available toxicological information. 

Detectable levels of PFCs (in some cases slightly above the HBVs) were also found in: MW-4 at 
the southern end of the facility on top of the bluff; PW-2 at the northern end of the facility; PW-4 
northwest of the main facility; and in the water distribution system itself. The sample from the 
distribution system was collected from the cafeteria in Building 116. A very low level of PFOA 
(less than one lag/L) was also found in MW-7 northeast (and upgradient hydrogeologically) from 
the main facility. Note that PFC data are not available for all of the monitoring and production 
wells at the site. 3M has proposed to collect a coordinated round of groundwater sampling from 

all of the available monitoring and production wells at the site. This would be very helpful in 
characterizing PFC contamination in groundwater across the facility. The available data 
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indicate, however, that groundwater in several areas of the site has been affected by past PFC 
production or disposal practices. This in turn is affecting the water wells serving the facility. 

A groundwater model developed by 3M and found in the site files suggests that much of the 
contaminated groundwater is likely captured by the pumping action of the production wells at 
the site, as shown in Figure 6, with the exception of the D 1 and D2 areas, located just southeast 
of the area shown in the figure. The PFCs detected in the water distribution system lends support 

to this conclusion, although it is not possible to evaluate the validity of this model because the 
underlying data and assumptions used in its construction were not available at the time this 
document was written. Contaminated groundwater in the D1 Area most likely discharges to the 
Mississippi River, either directly or possibly via the intermittent stream in the ravine 
immediately north of the D 1 Area. 

The facility’s water distribution system is used for potable water, and for various industrial 
processes. Bottled water has been provided to employees for drinking water for some time, 
however, and a GAC treatment system has been installed in the main cafeteria in building 116 to 
treat water used in food preparation and cleanup. Wastewater from these uses is collected in 
various sewer systems (see below) for treatment in the on-site wastewater treatment plant. The 
wastewater therefore contains PFCs from the groundwater contamination, and any PFCs picked 
up during the use of the water for production or other purposes throughout the plant. 

Under its federal National Pollutant Discharge Elimination System (NPDES) permit 
(MN000149) the effluent from the wastewater treatment plant is monitored before discharge to 
the Mississippi River. Since 2000, 3M has regularly collected 24-hour composite samples of the 
treated effluent for analysis for PFOA. Limited data is available back to 1996 (see Table 2). 
Levels of PFOA have generally declined since 1996, with an overall high of 1,991 ~tg/L detected 
in early 2000. With the phase out of PFOA production in late 2002, effluent concentrations of 
PFOA and PFOS should continue to drop. 3M also installed a large granular activated carbon 
(GAC) treatment plant at the site to remove organic contaminants (including PFCs) from the 
wastewater treatment plant effluent before discharge to the Mississippi River. It should also be 
noted that the effluent from a regional wastewater treatment plant (the Eagles Point plant, 
operated by the Metropolitan Council) located essentially within the grounds of the 3M - Cottage 
Grove facility (see Figure 2) may also contain low levels of PFCs as has been found in limited 
studies at other wastewater treatment plants in the U.S. (see page 23). 

For most chemicals, aerial deposition of a contaminant is not typically a pathway for 
groundwater contamination. However, given the physical properties and environmental behavior 
of PFOA and other PFCs it is possible. Air emissions of PFOA and/or other PFCs at production 
facilities in West Virginia and Alabama arc suspected to havc contributcd to PFOA/PFC 
contamination of soil and groundwater from those facilities, in addition to other releases (West 
Virginia Dept. of Environment Protection 2003; Daikin 2004). 

Because of the potential for past air emissions (and deposition) of PFOA to have extended off 
site, in December 2003 MDH staff collected water samples from four private residential wells 
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located just east of the 3M - Cottage Grove Facility for analysis for PFOA and PFOS by the 
MDH laboratory. The locations of the four residential wells are shown in Figure 11, along with 
the approximate extent of air emissions of hydrofluoric acid predicted by the 1991 air model. 
All four wells are relatively deep (approximately 220.feet below grade). The results of the 
PFOA/PFOS analysis showed no detections of PFOA or PFOS above the laboratory detection 
limits of 1.0 ~tg/L and 0.5 ~tg/L, respectively, in any of the four wells. However, the absence of 
detectable PFOA or PFOS in the four deep wells sampled does not resolve the question of 

whether surface deposition and subsequent infiltration has occurred. The MDH laboratory does 
not have the ability to analyze for the 4-, 5-, or 6- carbon PFCs at this time. 

Site Visit 
On October 14, 2003 MDH staff visited the 3M - Cottage Grove facility, along with 
representatives of the MPCA Superfund program. MPCA staff arranged the site visit for the 
purpose of becoming acquainted with the facility, layout and areas of the facility where 
perfluorochemicals (PFCs) were manufactured and used, and where ?FC wastes were disposed. 
3M facility and corporate staff conducted the site visit, along with their lead environmental 
consultant for the facility (ERG). 

The 865-acre site is located just south of the intersection of US Highway 61 and Washington 
County Road 19 in Cottage Grove, Minnesota, on the Mississippi River. Because the site is a 
chemical plant, it is a secure facility with a full perimeter fence and controlled entry. The 
facility is used for chemical manufacture, testing, product development, and for the incineration 
of hazardous chemical wastes. To the east of the facility are a golf course and residential 
development (River Oaks). To the south are the Burlington Northern Santa Fe Railroad main 
line and the Mississippi River. To the west are a regional wastewater treatment plant (the Eagles 
Point plant, operated by the Metropolitan Council), agricultural and rural residential land. To the 
north are US 61, scattered homes, and a regional park. 

The site visit focused on the following areas because of their association with PFC manufacture, 
use, treatment, or disposal at the site: the fire training area, production wells PW-5 and PW-6, 
the PFC production area, the D1 land disposal area, the wastewater treatment plant outfall at the 
Mississippi River, and the wastewater treatment plant area. 

Fire Training Area: 
The fire training area is located below the main facility, near Building 43 (Figure 2). Facility 
employees are trained here in fire fighting through various mock situations, such as a chemical 
spill, a fire in a laboratory vent hood, or a leaking pipeline. Part of this area is underlain by a 
gravel-covered concrete pad with drains leading to a lined holding pond. The area appears to 
have been upgraded relatively recently. 3M staff indicated that the arca was used for facility 
staff training purposes and to test fire suppressants containing PFCs (ERG 2004). 

Production Wells PW-5 and PW-6: 
These two production wells are located on the southern edge of the facility, close to the 

Mississippi River (see Figure 10). PW-5 feeds into the facility water distribution system, while 
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PW-6 is only used for non-potable cooling water for the incinerator. Both PW-5 and PW-6 have 
detectable levels of PFCs, and a monitoring well located adjacent to PW-6 (MW-14) has 
elevated levels ofPFCs. A disposal site (D8) was located on the hillside just above PW-6 and 

MW-14. Apparently, construction debris and drums of waste materials were removed from this 
location during the mid-1980s. The wastes had reportedly been dumped over the edge of the 
hillside and buried sometime in the past. The main wastes identified at D8 were volatile organic 
compounds (VOCs); it is not known ifPFC wastes were present as well. 3M has agreed to 
complete additional PFC monitoring in the area of PW-5 and PW-6. 

PFC Production Area: 
PFCs were produced in Building 15 for many years; the plant has now been shut down and is to 
be decommissioned. PFCs were used in the production of other compounds in Buildings 7, 16, 
and 25. These buildings are shown in Figure 2. Wastes from these processes were discharged to 
buried sewer lines that ran to the on-site wastewater treatment plant. These buried sewer lines 
have since been replaced with an upgraded system that is contained within a concrete trench 
open to the ground surface. There are numerous stacks and vents in the PFC production and use 
areas, and 3M staff confirmed that there were air emissions of chemicals (permitted by the 
MPCA) from these stacks. 

D1 Area: 
This area was used in the past for the disposal of PFC production wastes. It is located on the top 
of a narrow peninsula of land that extends southeast from the rest of the facility (Figure 8). From 
the top of the peninsula, the land drops off sharply to the south towards the railroad and 
Mississippi River. To the north the land drops towards a ravine, through which the wastewater 
treatment plant outfall stream runs. Another disposal site, D2, is located just west of D1. Two 
monitoring wells (MW-101 and MW-102) flank the D1 disposal site. These wells have shown 
the highest levels of PFOS so far detected at the site, and are located slightly downhill from the 
D1 area. According to 3M’s consultant, no seeps or springs have been observed around the base 
of the peninsula or in the stream. 

Wastewater Treatment Plant Outfall: 
The output of the wastewater treatment plant is piped to an intermittent stream that runs through 
a ravine along the eastern edge of the facility. The output enters the stream through a pipe after 
exiting the smallest (and last) treatment pond just west of the D2 and D 1 land disposal areas. 
There is a permanent effluent monitoring point there as well. Stormwater is also discharged at 
this point when necessary. The stream enters a small pond just north of the railroad tracks, 
passes under the railroad track bridge, and enters the Mississippi River, as shown in Figure 2. 
The stream is very clear, and vegetation and small fish could be readily observed in it. 

Wastewater Treatment Plant: 
The current wastewater treatment plant consists of various settling basins, biologic treatment 
vessels, and filters to handle four of the five waste streams at the facility (sanitary, organic 
wastes, inorganic wastes, and the incinerator process wastewater). Stormwater is not usually 
routed through the treatment plant, but can be in the event of a spill or accidental release. At the 
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i 
end of the treatment process the wastewater is piped into a series of holding ponds before 
discharge to the river, as described above. 

3M has constructed a large granular activated carbon (GAC) treatment plant to augment its 
wastewater treatment operations and remove PFCs from the wastewater treatment plant effluent. 
The efficiency of the GAC for removing the PFCs from the waste stream has so far been in 
excess of 99%. The GAC treatment plant consists of 18 large GAC treatment vessels that are the 
final treatment step for the combined waste streams from the sanitary sewer, organic wastes, and 
inorganic wastes. A subset of the treatment vessels will be used specifically for treating the 
incinerator ~vastewater stream. The existing treatment ponds are to be abandoned and filled, 
with the exception of the largest one, which has been refurbished with a synthetic liner and will 
be used as a backup storage pond when needed. 

Off-site Water Use and Sampling 
As noted in the "Geology/Hydrology" section, there are approximately 100 private and 
commercial wells located within one mile of the 3M property boundary. In addition, the well 
field for the City of Cottage Grove is located approximately 1.5 miles northwest of the 3M 
property, and the well field for the City of Hastings is located approximately the same distance 
to the southeast, across the Mississippi River. Water samples from four residential wells located 
immediately east of the site were analyzed for PFOS and PFOA by the MDH lab (see Figure 11). 
Neither compound was detected in the sampled wells. 

Public Comments 
On June 24, 2004 a draft version of this document was released for public comment. Comments 
were received from EPA, MPCA, Washington County, the City of Cottage Grove, and 3M. The 
comments are attached as Appendix 2. 

EPA provided several general comments, as well as suggestions as to specific language to 
describe EPA’s ongoing work with the perfluorochemical industry to investigate the sources, 
fate, and transport of Pb’Cs in the environment. EPA did not review the document for 
toxicological accuracy, in part because a draft risk assessment for PFOA is not due until late 
2004. The specific comments and suggestions made by EPA were incorporated into the 
document. The MPCA comments were mostly general in nature; MDH staff addressed them by 
clarifying the text in several places described in the comments, including the description of past 
investigations at the site and the status of the consent order between the MPCA and 3M. 

Washington County’s comments generally were in the form of recommendations to 3M for 
further investigation or disclosure of information relative to releases of PFCs and VOCs at the 
site. As the county’s comments appeared to reinforce MDHs own recommendations and 
statements made in the text of the document, no further changes were made to the document 
itself as a result. The City of Cottage Grove comment letter simply expressed support for the 
recommendations made in the draft Health Consultation, including the need for continued 
monitoring. 
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3M submitted extensive comments on each section of the document. General comments from 
3M on the conclusions and recommendations did not result in significant changes by MDH. 
Specific comments regarding the text of the document were helpful in that they clarified certain 

historical facts regarding PFC production and disposal at the site; changes were made to reflect 
these comments. 3M provided missing information relative to certain monitoring and production 
wells at the site. 3M also provided several useful toxicological references that were not 

available at the time the document was first written, and these references have been included. 
Specific comments on toxicological issues were addressed with the major exception of the 
comments on the potential for developmental effects from exposure to PFOS (see 3M comments, 
page 12 in Appendix 2). This comment was apparently in response to MDH’s statement on page 
20 of this document that MDH may consider developmental effects when reviewing the current 
HBV for PFOS. Because MDH is not currently reviewing the PFOS HBV, this comment was 
not addressed. 

III. Discussion 

Perfluorochemicals (PFCs), primarily perfluorooctanoic acid (PFOA; CsFI ~02H) and one of its 
salts, ammonium perfluorooctanoate (APFO; CsFlsO2NH4), as well as lesser amounts of other 
PFCs such as perfluorooctanesultbnyl fluoride (POSF; CsFI7SO2F) have been manufactured or 
used at the site since 1947. One of the byproducts of the production of POSF is perfluorooctane 
sulfonate (PFOS; CsF17SO3"), which can also be produced by the subsequent chemical or 
enzymatic hydrolysis of POSF. These chemicals are used by 3M and other companies around 
the world in the production of stain repellents, lubricants, fire retardants and suppressants, and 
pesticides, and as industrial surfactants and emulsifiers. 

The chemical structures of PFOA and PFOS make them extremely resistant to breakdown. As a 
result, they are persistent once released to the environment. On the basis of its physical 
properties, PFOS is essentially non-volatile, and would not be expected to evaporate from water 
(OECD 2002). If discharged to air (such as during production of POSF) it will rapidly deposit to 
soil and due to its low sorption tendency, once in soil it tends to remain there with the major loss 
due to run-off to surface water (DMER 1999). Infiltration of water could also carry it into the 
subsurface or into groundwater, however. In soil-water mixtures, PFOS has a strong tendency to 
remain in water due to its solubility (typically 80% in water and 20% in soil). PFOS does not 
easily adsorb to sediments, and is expected to be mobile in water at equilibrium (3M 2003b). 

PFOA is slightly more volatile than PFOS, although it still has a very low volatility and vapor 
pressure (EPA 2002). PFOA is very soluble and completely disassociates in water; in aqueous 
solution it may loosely collect at the air/water interface and partition between them (3M 2003a). 
In limited studies, PFOA has shown a high mobility in some soil types (EPA 2002). In an 
attempt to estimate the potential for long-range transport of PFOA released to the air, Franklin 
(2002; unpublished report on EPA’s PFOA web site) stated that PFOA emitted to the air is likely 
to undergo dry or wet deposition within a few days, but could under certain conditions travel a 
distance of up to 800 kilometers from the source. 
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In a study of PFCs in groundwater at a former military fire-training site in Michigan, Moody et 
al (2003) found PFOS concentrations up to 120 tig/L and PFOA as high as 105 ~tg/L near the 
original concrete pad used for the training. Concentrations of PFOS and PFOA in excess of the 
MDH HBVs were found in groundwater as far away as 500 meters from the pad. The facility 
was used for fire-training from 1952 until the early 1990s, and fire fighting foams containing 
PFCs were routinely used in training exercises. The results of the study indicate that PFCs in 
aqueous solution are easily capable of migrating into groundwater. They can travel extended 
distances with little or no retardation of the contaminants through adsorption to the aquifer 
substrate, and can persist for years after they were used at the ground surface. The 3M site 
contains a similar fire-training area where ftre fighting foams containing PFCs were reported to 
have been used (ERG 2004). While the site studied by Moody et. al. has some similarities to the 
3M fire-training site, actual site characteristics will determine the potential for PFCs to enter the 
groundwater and migrate away from the site. This has not yet been evaluated at the 3M fire- 
training site. 

Because of the recent widespread interest in PFC compounds such as PFOS and PFOA, a great 

deal of toxicological, epidemiological, and environmental monitoring information has been 

published in government and industry reports and in peer-reviewed literature. Much of this 

research has been funded or conducted by 3M. Most recently, an analysis of the potential risk to 

the general population from exposure PFOA was published by Butenhoff et al (2004), and 3M 

has produced an updated environmental and health assessment ofPFOS (3M 2003b). The 

following represents a brief summary of available information. 

Summary of Toxicological Information 
Animal studies have shown that PFOA and APFO (its ammonium salt) are easily absorbed 
through ingestion, inhalation, and dermal contact (EPA 2002; Kennedy 1985; Kennedy et al 
1986; Kudo and Kawashima 2003). PFOS is also well absorbed orally, but is not absorbed well 
through inhalation or dermal contact (OECD 2002). In the past, workers at the 3M - Cottage 
Grove facility were occupationally exposed to PI~OA, and it is believed that dermal absorption of 
PFOA was significant (EPA 2002). Once absorbed, APFO disassociates to the PFOA anion. 
Both PFOA and PFOS are distributed and found mainly in the blood serum, liver and kidney 
(EPA 2002; Kudo and Kawashima 2003; OECD 2002). PFOA and PFOS are not metabolized, 
and are excreted in the urine and feces at different rates in various test animal species and 
humans. There also appear to be significant gender differences in excretion rates for PFOA in 
rats, but these differences have not generally been observed in higher animals and humans. The 
estimated half-life of PFOA in animals ranges from four hours in female rats and nine days in 
male rats to hundreds of hours in dogs (Kudo and Kawahima 2003). Half-lives of PFOS have 
been estimated at over 100 days in rats in a single-dose study, and 200 days in a sub-chronic 
dosing study in cynomolgus monkeys (OECD 2002). In a limited study of retired 3M workers, 
the mean serum half-life of PFOA was estimated to be 4.37 years, and the mean half-lifE of 
PFOS was estimated at 8.67 years (EPA 2002; OECD 2002). 

Exposure to high levels of PFOA and PFOS is acutely, toxic in test animals (Kudo and 

19 

2009.0020 



Kawashima 2003; OECD 2002). Chronic or sub-chronic exposure to lower doses of PFOA in 
rats typically results in reductions in body weight and weight gain, and in liver effects such as an 
increase in liver weight and alterations in lipid metabolism (Kudo and Kawashima 2003). The 
liver appears to be the primary target organ of PFOA toxicity in rats, although effects on the 
kidneys, pancreas, testes, and ovaries have also been observed (EPA 2002). The effects on the 
liver may be more severe in aged rats (Badr and Birnbaum, 2004). Exposure to PFOA in rats 
results in a phenomenon in the liver known as peroxisome proliferation. This phenomenon is 

limited to rats and similar test animals, and is not observed in primates (or humans). Some of the 
adverse liver effects observed in rats (such as an increase in liver weight) that are in part 
attributed to peroxisome proliferation may not be seen in higher animals. Adverse liver effects 
in higher animals are likely the result of a different mode of action. 

A 90-day study of relatively high-dose oral PFOA exposure in rhesus monkeys resulted in 
adverse effects on the adrenal glands, bone marrow, spleen, lymphatic system, and death in some 
animals (EPA 2002). A six-month study of oral PFOA exposure in male cynomolgus monkeys 
exposed to different doses of APFO showed toxicity (primarily to the liver) at even the lowest 
doses studied. Extreme toxicity was observed at the highest exposure level, prompting a 
modification of the dosage to prevent the death of the test animals (Butenhoff et al 2002). Even 
with the dosage adjustment, one test animal at the highest dose became extremely ill and had to 
be sacrificed. A similar condition developed in one of the lowest dose group animals. The 
toxicological mechanism for the apparent extreme adverse reaction in these two animals is 
unknown. A steady-state concentration of PFOA in the serum was reached within four to six 
weeks after dosing began; mean serum PFOA concentrations ranged from 77 parts per million 
(ppm) in the low dose group to 158 ppm in the high dose group (Butenhoffet al 2002). This 
study did demonstrate that the dose-response characteristics of APFO in this species of monkey 
are very steep - indicating that a small increase in dose can be associated with a significant 
increase in the number or severity of adverse effects. 

Exposure studies of PFOS in rats have also demonstrated effects on the liver, weight loss, and 
death, with a steep dose-response curve for mortality observed (OECD 2002). In studies of 
PFOS exposure in rhesus monkeys, adverse effects ir~cluded anorexia, convulsions, a marked 
decrease in serum cholesterol, and adrenal effects. Similar effects were observed in studies of 
cynomolgus monkeys. The adverse effects were no longer observed after a 52-week recovery 
period, and in fact some recovery was noted much earlier. 

Some long-term animal studies suggest that exposure to PFOA (and possibly PFOS) could 
increase the risk of cancer of the liver, pancreas, and testes (Kudo and Kawashima 2003, EPA 
2002, OECD 2002). The mechanism of potential carcinogenesis is unclear, but evidence 
suggests that the cancers are the result of tumor promotion (via oxidative stress, cell death, or 
hormone-mediated mechanisms) and not from direct damage to the genetic material within cells 
(genotoxicity). The tumors observed in rats may be a result ofperoxisome proliferation, and 
may not be seen in higher animals or be of relevance in humans (Kennedy et al 2004). 

Various reproductive studies of rats followed for two generations showed postnatal deaths and 
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other developmental effects in offspring of female rats exposed to relatively low doses of PFOS 
and APFO (EPA 2002, OECD 2002). These studies demonstrate that exposure to AI?FO/PFOA 
and PFOS can result in adverse effects on the offspring of rats exposed while pregnant. 

At the request of the MPCA, in November 2002 MDH developed Health-Based Values (HBVs) 
for drinking water for PFOS and PFOA of 1 ppb and 7 ppb, respectively, based on existing 
toxicological information (liver toxicity; see Appendix 1). The HBVs represent a level of a 
contaminant in drinking water that MDH considers to be safe for human consumption over a 
lifetime. The HBV documentation in Appendix 1 states that reproductive and developmental 
effects occur at levels higher than doses associated with liver toxicity. However, recent studies 
on PFOS (Thibodeaux et al 2003; Lau et al 2003) suggest that developmental effects may also be 
of concern. These recent studies may lead MDH to examine developmental toxicity as a 
possible basis for the PFOS HBV, which could result in a different HBV for PFOS. MDH is 
awaiting further information or guidance from EPA before initiating a review of the HBVs for 
PFOS and PFOA. Note that MDH is also in the process of revising all HRLs to more directly 
account for childhood exposures, and this change could result in the lowering of all HBVs by a 
factor of three or four (see Appendix 1). 

Also at the request of the MPCA, MDH staff developed interim Soil Reference Values (SRVs) 
for both PFOS and PFOA of 40 ppm and 200 ppm, respectively. The SRVs are soil evaluation 
criteria for protection of people from direct contact with contaminated soil through ingestion, 
skin contact, and inhalation of vapors and/or contaminated soil particles. Soil concentrations at 
or below the SRV are considered to be safe. 

In summary, human exposure to PFOS and PFOA lead to the buildup of these chemicals in the 
body. Studies in test animals show that exposure to high concentrations for sufficient time 
periods may cause adverse effects on the liver and other organs. Developmental effects have 
also been observed in the offspring of rats exposed to PFOS and APFO. Exposure to PFOA may 
be associated with an increased risk of certain types of cancer in some test animals. 
Summary of Epidemiological Data 
The 3M Company has conducted a medical monitoring program of employees engaged in the 
manufacture of perfluorochemicals since at least the 1970s. The company initially measured 
total serum organic fluorine. In the mid-1990s, the company began measuring serum PFOA and 
PFOS when such analyses became available (Olsen et al 1998; Olsen et al 2003a; Olsen ct a! 
2003b). A study of 3M employees at its Decatur, Alabama PFC manufacturing facilities showed 
a mean serum PFOS concentration of 1.32 pans per million (range 0.06 to 10.06 ppm) and a 
mean serum PFOA concentration of 1.78 ppm (range 0.04 to 12.70 ppm) in 263 employees. The 
mean concentrations in employees at 3M’s Antwerp, Belgium facility were approximately 50% 

less (Ols¢n et al 2003b). There was no association between serum PFOS and PFOA 
concentrations and decreased serum cholesterol (or other common biological parameters) 
observed in this group of employees such as has been observed in animal studies. Exposure to 
PFOS and PFOA has been shown in test animals (including primates) to interfere with 
cholesterol metabolism and alter (usually lower) serum lipid and cholesterol concentrations. 
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A separate study of reproductive hormones in male 3M employees occupationally exposed to 
PFOA at the Cottage Grove facility showed no significant linear association between serum 
PFOA concentration and the measured hormones, although mean concentrations of one hormone 

(estradiol) were 10% higher in those employees (five.in all) with a serum PFOA concentration 
above 30 ppm (Olsen et al 1998). This association was confounded by a high body mass index 
in the five employees, however. Serum PFOA concentrations in this study ranged from 0 to 115 
ppm for the Cottage Grove workers. The higher serum PFOA concentrations observed in some 
workers in this study suggests that occupational exposures to PFOA at the Cottage Grove facility 
were higher than at the Decatur and Antwerp facilities, and/or that the exposures were of a 
longer duration. No association between serum estradiol and serum PFOA levels was observed 

for workers in 3Ms Decatur and Antwerp facilities. 

Mortality of employees at the Cottage Grove facility has also been the subject of several 
epidemiological studies (Gilliland and Mandel 1993; Alexander 2001). In the earlier study, 
Gilliland and Mandel (1993) reported that the overall standardized mortality ratios (SMR) for 
2,788 male and 749 female employees who worked at the facility for at least six months between 
1947 and 1983 were 0.77 and 0.75, respectively (a value significantly below the expected rates). 
The SMR represents the ratio of the observed deaths in a study population over the expected 

deaths in a study population based on death rates in a non-exposed population of similar 
characteristics. This phenomenon, where the overall SMR is significantly below the expected 
rate for a similar, non-exposed population, is sometimes referred to as the "healthy-worker 
effect" in occupational studies. The study findings did show that male employees who worked 
in the PFOA production area for greater than 10 years had a 3.3-fold increase in mortality from 
prostate cancer. However, the low number of prostate cancers (four) in this group makes the 
findings tentative, and a later study by the same lead author (Olsen et al 1998) reported that only 
one of the four cases of prostate cancer occurred in a worker directly engaged in PFOA 
production. A separate study of workers at the 3M Decatur, Alabama facility who were 
primarily exposed to POSF/PFOS also showed an overall low SMR for all causes of death, but a 
higher than average risk of death from bladder cancer. This was due to three cases observed, 
again meaning that the findings may not be repeatable (Alexander et al 2003). There is no 
current toxicological evidence that suggests that the bladder is a critical target organ of PFOS 
(3M 2003b). 

In a later study at Cottage Grove, Alexander (2001) looked at the mortality of 3,992 workers 
employed at the facility for at least one year prior to the end of 1997. The cohort was divided 
into three exposure groups based on their work history: definite PFOA exposure, probable PFOA 
exposure, and no PFOA exposure. It should be noted that, given the past exposure by workers to 
PFC contamination in the facility water supply, there may have been some exposure to PFOA 
even in the "no PFOA exposurc" group. The results of this study shelved that the overall SMR 
for all causes of death (0.85) for the workers was again well below the expected rate. No 
increase in prostate cancer was observed in this later study, but deaths from cerebrovascular 
disease were elevated in the definite PFOA exposure group. Once again, the low number of 
cases of cerebrovascular disease in this group (five) makes the findings tentative and difficult to 
interpret. Taken together, the results of these studies (three different findings of slightly elevated 
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disease - different in each study - based on small numbers of cases) do not represent 
epidemiological findings of significance. 

PFOS, PFOA, and other perfluorochemicals have been detected in human blood serum from 
adults and children in the general population at levels from l/100 to 1/1000 of those seen in 
workers (Olsen et al 2003c, Olsen et al 2003d, 3M 2001c). In a study of 645 adult donor serum 
samples from six Red Cross donation centers across the U.S., PFOS concentrations ranged from 
<4. I ppb (the limit of detection)to 1,656 ppb. No substantial differences in PFOS 
concentrations in serum were observed with age of the donor. Serum PFOA concentrations 
ranged from <1.9 ppb to 52.3 ppb. A preliminary study of sera from 599 children ages 2-12 
years from 23 different states showed PFOS concentrations ranging from 6.7 to 515 ppb, and 
PFOA concentrations ranging from <1.92 to 56.1 ppti. A study of elderly people in the Seattle 
area showed similar PFOS and PFOA serum concentrations compared to the rest of the 
population that has been studied so far (Olsen et al 2004). The source(s) of exposure to PFOS, 
PFOA, and other perfluorochemicals in the general population is unclear, but could include 
consumer products, environmental exposures, or other occupational exposures (3M 1999c). 
Analysis of blood samples collected in the early 1950s from army recruits show no PFOS (3M 
1999c). Both PFOS and PFOA have been detected in samples of dust collected from household 
vacuum cleaner bags in Japan, indicating the indoor environment is a potential source of 
exposure (Moriwaki et al 2003). 

Based on animal studies and available human epidemiological data for PFOA concentrations in 
blood serum, in a preliminary report in 2003 the EPA calculated a margin of exposure (MOE) 
range for PFOA for women of childbearing age and children of between 66 and 9,125 (EPA 
2003). The MOE describes the relative difference between current measured human PFOA 
serum levels and serum levels determined in animal studies to be associated with adverse 
developmental effects. There are numerous uncertainties in such calculations as a result of intra- 
and interspecies differences, dose metrics used, and the choice of the animal model; EPA advises 
that they must be interpreted cautiously. The preliminary EPA report also may have seriously 
underestimated the serum PFOA concentrations in the rat study used to derive the MOE, making 
the low end of the MOE range too low. In a recent evaluation of the risk of PFOA exposure to 
the general population, a 3M scientist (Butenhoff et a.1 2004) calculated a MOE of between 1600 
and 8900 for various toxicological endpoints, with a mean of 2100 based on the mean serum 
PFOA concentration in general population data. For PFOS, 3M has calculated a MOE range for 
non-occupationally exposed people of 310 to 1550 based on PFOS serum levels measured in the 
human population (3M 2003b). While the 3M MOE calculations suggest that the health risks to 
the general population from exposure to PFOA and PFOS are low, again there are inherent 
uncertainties in such calculations. 

Summary of Environmental Data 

PFOS has been detected in the plasma and tissues of wildlife from across the globe, including 

seals, otters, dolphins, aquatic birds, bald eagles, polar bears, freshwater and saltwater fish, and 

reptiles (Giesy and Kannan 2001). The results of this study show that PFOS is widely 

distributed in the global environment. Levels of PFOS were higher in fish-eating and predatory 
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animals than in their typical prey, indicating that PFOS may bioaccumulate as it moves up the 
food chain. Bald eagles from the Midwestern U.S. showed the highest levels of PFOS in plasma 
(up to 2,570 nanograms per milliliter), and mink from the Midwestern U.S. showed the highest 
levels in tissue (in liver; up to 3,680 nanograms per gram). Concentrations of other PFCs in 
wildlife samples, such as PFOA, are typically approximately ten times lower and are much less 
widely distributed (Giesy et al 2001). 

Broader studies have found detectable levels of PFOS in surface waters, fish and bird blood and 
livers, and human blood collected in Japan, with the highest levels observed in the waters and 
fish from heavily industrialized Tokyo Bay (Taniyasu et al 2003). A decreasing gradient of 
PFOS levels in aquatic invertebrates and two species of fish in an estuary and the North Sea was 
observed with distance from the port of Antwerp, Belgium (Van de Vijver et al 2003; Hoffet al. 
2003). 3M operated a PFC manufacturing plant in Antwerp. 

Estimated bioconcentration factors for PFOS in fish range from 200 to 1,124 in bluegills and 
carp (OECD 2002). Studies of APFO and PFOA have estimated that bioconcentration factors 
are quite low (1.8 in fathead minnows). Therefore, in contrast to PFOS, PFOA does not 
bioconcentrate through the food chain (EPA 2002). 

In the United States, 3M researchers conducted a study of PFOA and PFOS levels in the 

Tennessee River both upstream and downstream of its facility in Decatur, Alabama (Hansen et al 
2002). Analysis of 40 water samples showed that low levels of PFOS were present throughout 
the 80-mile section of the river studied. Concentrations increased from an average of 32 +/- 1 l 
parts per trillion (ppt) upstream of the PFC manufacturing facility in Decatur to an average of 
114 +/- 19 ppt downstream. Concentrations of PFOA were below the laboratory detection limits 
(25 ppt) upstream of the Decatur facility, but averaged 394 +/- 128 ppt downstream of the 
facility. The relatively consistent concentrations of PFOS and PFOA found in the Tennessee 
River suggest that there are no significant removal mechanisms (such as volatilization or 
adsorption to sediment) affecting their presence in the water. Boulanger et. al. (2004) studied 
PFOS and PFOA concentrations in sixteen water samples collected from l Jake Erie and l,ake 
Ontario. PFOS concentrations ranged from 21 - 70 ppt (mean 43 +/- 18 ppt) in the two lakes, 
while PFOA concentrations ranged from 27 - 50 ppt (mean 39 +/- 9 ppt). These concentrations 
were higher than those observed in the Tennessee River upstream of the 3M facility in Decatur 
Ongoing studies (coordinated mainly by 3M) are designed to determine PFC concentrations in 
drinking water, food products, sediments, wastewater treatment plant effluent, sewage sludge, 

and landfill leachate in a number of cities across the U.S. (Battelle 2000; OECD 2002, EPA 
2002). Four cities where PFCs are manufactured or used (supply cities), and two control cities 
were initially targeted. PFOS concentrations in wastewater treatment plant effluent ranged from 
0.041 to 5.29 ppb while PFOA concentrations ranged from 0.040 ppb to 2.42 ppb. In dried 
treatment plant sludge the PFOS concentrations ranged from 0.2 ppb to 3,120 ppb and PFOA 
concentrations were from non-detect to 244 ppb. Drinking water samples showed maximum 
PFOS and PFOA concentrations of 0.063 ppb and 0.029 ppb, respectively; landfill leachate 
ranged from non-detect to 53.1 ppb for PFOS and non-detect to 48.1 ppb for PFOA. Surface 
waters ranged from non-detect to 0.138 ppb for PFOS and from non-detect to 0.083 ppb for 
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PFOA; sediments ranged from non-detect to 1.13 ppb for PFOS and from non-detect to 1.75 ppb 
for PFOA. Data from the control cities were generally at the lower end of these ranges, with a 
few exceptions. More than 200 food product samples (green beans, apples, pork, milk, chicken, 
eggs, bread, fish, and ground beef) were also collected. PFOS was only detected in five samples, 
(one ground beef and four milk samples), at a maximum concentration of 0.852 nanograms per 
gram (ng/g). Only one of the four milk samples was from a .control city, with the remainder from 
supply cities. PFOA was detected at concentrations up to 2.35 ng/g in two ground beef samples 
from control cities, two bread samples (from one control and supply cities), two apple samples 
(supply cities), and one green bean sample from a supply city. 

The available data regarding the presence of PFCs in the environment suggest that they are 
widespread. Humans may be exposed to PFCs through numerous pathways and common 
activities - the exact routes and exposure concentrations are not currently known. 

Planned Actions 
ERG, on behalf of 3M, has proposed a workplan conducting a facility-wide investigation of PFC 
releases at the site (ERG 2004). The purpose of the workplan is to: 

¯ Define the extent and magnitude of on-site contamination resulting from the past site 
waste disposal practices of PFCs; 

¯ Define the hydrology and geology of the site and the potential routes of exposure; and 
¯ Provide information and data needed for consideration of response actions. 

The workplan involves the collection of historical information on PFC production, use, and 
disposal, including releases to the environment, summarizing all available information regarding 
groundwater monitoring and production wells on the site. It also involves preparation of a 
groundwater flow model, and collection of groundwater samples for PFC analysis from all wells 
on the site. A further step will be to collect groundwater samples near the Mississippi River 
using push-probes in locations where PFCs were used or disposed, and finally preparation of a 
summary report. 

EPA’s Office of Pollution Prevention and Toxics, through an entbrceable consent agreement 
(ECA) process undertaken with various manufacturers and users of PFCs (including 3M) and 
other interested parties, has been studying the extent, distribution, and fate of PFCs (primarily 
PFOA) in the environment associated with the manufacture, use, or disposal of PFCs or PFC 
containing products. All documents related to this undertaking are posted and available on an 

EPA web site (www.epa.gov/edocket/) under docket number OPPT-2003-0012. 
In this ECA process, EPA identified several needs for monitoring information, including 
monitoring in the vicinity of facilities currently manufacturing, processing, and using various 
PFCs. Three companies - 3M, Dyneon (a 3M company), and DuPont - participating in this 
process have indicated a willingness to enter into Memoranda of Understanding (MOU) with the 
EPA for monitoring on and around their respective fluoropolymer manufacturing facilities 
located in Decatur, Alabama and Washington, West Virginia. 3M/Dyneon and EPA executed an 
MOU on October 25, 2004. A fourth company, Daikin America, is undertaking an independent, 
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voluntary monitoring program at its fluoropolymer manufacturing facility, which is co-located 
with the 3M/Dyneon plant in Decatur, Alabama. The 3M - Cottage Grove facility has not been 
included in this effort to date because it is no longer producing PFOA on a commercial basis 
(M.F. Dominiak, EPA, personal communication, 2004). The phased-approach monitoring plan 
fbr the 3M/Dyneon plant in Decatur, Alabama involves the following (in no particular order; 
Weston 2004): 

¯ Monitoring of groundwater wells and plant effluent (on and off-site); 
¯ Monitoring of surface water, sediments, aquatic organisms and fish in the adjacent 

Tennessee River; 
¯ Air dispersion modeling of PFC emissions; 
¯ Soil sampling (on and off-site); 
¯ A well survey in the area of the plant; 
¯ Sampling of the Decatur water supply and wa~tewater treatment plant effluent; 
¯ Sampling of terrestrial vegetation and vertebrates (on and off-site); and 
¯ Monitoring of aquatic avian biota (on and off-site). 

The 3M/Dyneon MOU with EPA, as well as the full text of the monitoring plan are located on 

the EPA web site (www.epa.gov/edocketf) under docket number OPPT-2004-0112. Some of the 
proposed monitoring has already been conducted, with other work proposed for 2004 and 2005. 
The results of the studies will be provided to EPA when completed. Similar monitoring 
(including air monitoring for PFCs) has been proposed for other PFC manufacturing sites. The 
proposed scope of this monitoring plan is broader than the scope proposed by ERG for the 3M - 
Cottage Grove facility. Due to business data privacy concerns, the relative sizes of the two 
facilities in terms of the production quantities of PFCs are not available from 3M. However, 
there are many apparent similarities in terms of overall PFC production, site layout, past on-site 
waste disposal, discharge of PFC containing wastes to a major waterway (the Tennessee River in 
Decatur and the Mississippi River in Cottage Grove), and the length of time PFCs were produced 
(40+ years at Decatur and as many as 50 years at Cottage Grove). Based on these factors, a 
similar, phased scope of investigative work for the 3M - Cottage Grove site may be needed to 
properly assess the potential impact of decades of PFC production and waste disposal. Some 

aspects of the Decatur workplan may not be applicable to the Cottage Grove facility. The 
MPCA has also stated that PFC production wastes from the Cottage Grove facility may have 
been disposed at other known 3M waste disposal sites in the Twin Cities area (MPCA 2004). If 
so, there is a potential for PFCs to have affected various media (soil, groundwater, or surface 
water) in these locations as well. 

Child Health Considerations 
ATSDR and MDH recognize that the unique vulnerabilities of infants and children make them of 
special concern to communities faced with contamination of their water, soil, air, or food. 
Children are at greater risk than adults from certain kinds of exposures to hazardous substances 
at waste disposal sites. They are more likely to be exposed because they play outdoors and they 
often bring food into contaminated areas. They are smaller than adults, which means they 
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breathe dust, soil, and heavy vapors close to the ground. Children also weigh less, resulting in 

higher doses of chemical exposure per body weight. The developing body systems of children 
can_sustain permanent damage if toxic exposures occur during critical growth stages. Most 
importantly, children depend completely on adults for risk identification and management 
decisions, housing decisions, and access to medical care. 

Because the site is a secure chemical production and waste disposal facility, children are very 
unlikely to have been exposed to PFCs at the site itself. There are currently no data available to 
determine if children could have been exposed to PFCs off of the site property. If air emissions 
of PFCs extended off the site property, children who may have been living in areas beyond the 
site boundaries could have been exposed while production was occurring, or could be exposed 
through other environmental media. PFCs have been detected in blood samples of children from 
at least 23 different states. 

IV. Conclusions 

The potential impacts on public health from perfluorochemical releases at the 3M - Cottage 
Grove facility cannot be fully assessed by MDH at this time, because there are not sufficient 
environmental data available regarding PFC impacts from the facility in soil, groundwater, 
surface water, sediments, and biota. At this time perfluorochemical releases from the site 
represent an indeterminate public health hazard. There is a lack of information about how the 
general population is exposed to PFCs. PFCs have a long half-life in humans and animal studies 
indicate a potential for toxicity to the liver and effects on reproduction and development. 

V. Recommendations 

1. Consideration should be given to developing and implementing a scope of investigation 
work that is generally similar to that developed by 3M for the Decatur, Alabama facility 
under their proposed voluntary agreement with the EPA (see pages 23-24)_ Some aspects 
of the Decatur workplan may not be applicable to the Cottage Grove facility, so a phased 
approach is recommended. The data from such an investigation are needed to understand 
the extent of PFC contamination from the facility in all media, and to assess its potential 
impact on public health. 

2. 3M should continue to take action to ensure that workers at the Cottage Grove facility are 
not exposed to PFCs through the facility water supply at concentrations in excess of the 
MDH HBVs (currently being implemented by 3M). 

3. While releases of PFCs to the Mississippi River are now being generally prevented by the 
installation of GAC treatment, 3M should continue to identify and reduce (or eliminate 
where possible) any other potential ongoing discharges of PFOS and PFOA to the 
environment from the facility. 

4. Information should be gathered by 3M regarding any off-site locations where PFC 
processing wastes from the site were disposed in the past, and appropriate steps should be 
taken to investigate possible PFC releases from those locations. 
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VI. Public Health Action Plan 

MDH’s Public Health Action Plan for the site consists of continued consultation with MPCA 
staff on the investigation of PFC releases at the site, distribution of this report, possible 
additional private well sampling, and participation in any planned public outreach activities. 

Preparers of Report: 

James Kelly, M.S. 
Health Assessor 
Site Assessment and Consultation Unit 
Minnesota Department of Health 

tel: (651) 215-0913 

Virginia Yingling 
Hydrogcologist 
Site Assessment and Consultation Unit 
M innesota Department of Health 
tel: (651) 215-0917 
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CERTIFICATION 

This 3M - Cottage Grove Health Consultation was prepared by the Minnesota Department of 
Health under .a cooperative agreement with the Agency for Toxic Substances and Disease 
Registry (ATSDR). It is in accordance with approved methodology and procedures existing at 
the time the health consultation was begun. 

Technical Projec CAT, $SAB, DHAC 
ATSDR 

The Division of Health Assessment and Consultation, ATSDR, has reviewed this public health 
consultation and concurs with the findings. 

Roberta Erlwein 
Chief, Cooperative Agreement Team, SSAB, DHAC, ATSDR 
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Figure 6: Groundwater Flow 
Model Results 
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FIGURE 8: LOCATIONS OF KNOWN WASTE DISPOSAL AREAS AT THE 3M CHEMOLITE CENTER 

Source: Bar[ 199! 
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MIN Iq ESOTA 

Memo DEPARTMENT~ 

Date: 

To: 

From: 

Phone: 

Subject: 

November 20, 2002 

Douglas Wetzstein 

Dave Douglas 

Helen Goeden, Health Risk Assessment Unit 

(651) 215-0874 

Response to Request for Health Based Values and interim Soil Reference Values 

This memorandum is in response to a request by the Minnesota Pollution Control Agency (08/21/02) 

for Health Based Values (HBVs) and interim Soil Reference Values (SRVs) for perfluorooctanoic 

acid (PFOA) and perfluorooctane sulfonate (PFOS). 

There is limited published information on the toxicity of PFOA and PFOS. The MDH relied heavily 
on readily available toxicity summary information provided by 3M, EPA and the West Virginia 
Department of Environmental Protection. After reviewing this information the MDH modified the 
RfD and RfC values proposed by 3M. 

Health Based Values (HBVs) 

Chemical    CAS #             Endpoint      RfD       HBV 
(rng/kg/d) 

PFOA 3825-26-1 Liver 0.001 7 
PFOS 2795-39-3/ Liver 0.0002 1 

1763-23-1 

Soil Reference Values (SRVs) 
Chemical     CAS#        Endpoint    RfD         RfC 

(mgikg/d) (mg/m3) 

PFOA 3825-26-1 Liver 0.001 2E-5 
PFOS 2795-39-3/ Liver 0.0002 " 2E-5 

1763-23-1 

Residential Industrial 

SRV (mg/kg) SRV (mg/k~) 

30 200 
6 4O 

Toxicity Value Sources: See Attachment II. 

Based on information currently available we feel that the above values will provide an adequate level of protection 
from exposure to PFOA and PFOS in drinking water and direct exposure to PFOA or PFOS in soil; however, there 

is a degree of uncertainty associated with the HBVs and SRVs, and they should be considered provisional. The 

above criteria do not address impacts to groundwater as a result of soil leaching, food chain impacts or ecological 

impacts. 

Please note that carcinogenicity studies in the rat have shown PFOA and PFOS to be potentially carcinogenic. However, 

at this time the available data are not sufficient to determine relevance to humans or for development of cancer potency 

values. 

Environmental Health Division ¯ 121 E 7~ Place, P.O. Box 64975, St. Paul, MN, 55164-0975 ¯ (651) 215-0700 
http://www.health.state.mn.us 
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The data utilized in the derivation of the HBVs is provided in Attachment I. Standard assumptions of a 70 kilogram 
person with a drinking water ingestion rate of 2 liters per day, and a relative source contribution of 20 percent were used 
to calculate these values. 

MDH is in the process of revising its Health Risk Limits for groundwater rule. The MDH is likely to recommend that 

the standard assumptions of 70 kilograms and 2 liters/day be replaced by a body weight and an intake rate more 

appropriate for children. If this recommendation is accepted and promulgated as rule, HBVs would likely decrease by 
a factor of 3 to 4. 

The data utilized in the derivation of the SRVs is provided in Attachment II. The default exposure scenarios and target 
risk values presented in the MPCA’s Draft Guidelines for the Soil-Human Health Pathway, Technical Support 
Document (Working Draft, January 1999) were utilizedto calculate these values. 

The MDH’s authority to promulgate health risk limits under the Groundwater Protection Act is limited to situations 
where degradation has already occurred. Similarly, the HBVs and SRVs provided are intended to serve as interim 
advice issued for specific sites where a contaminant has been detected. As such, neither the HBVs nor SRVs are 
developed for the purpose of providing an upper limit for degradation. 

cc: Larry Gust, MDH 
Anne Kukewski, MDH 
Jim Kelly, MDH 
Gerry Smith, MDH 
Shelley Burman, MPCA 
Luke Charpentier, MPCA 
Mary Dymond, MPCA 
Laura Solem, MPCA 
Michael Santoro, 3M 
John Butenhoff, 3M 

Environmental Health Division ¯ 121 E. 7~ Place, P.O. Box 64975, St. Paul, MN, 55164-0975 ¯ (651) 215-0700 
http://www.health.state.mn, us 
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ATTACHMENT I 

DATA FOR DERIVATION OF GROUND WA’I’ER HEALTH BASED VALUE (HBV) 

Compound Name: 

CAS #: 

LOAEL (ingestion): 
Uncertainty Factor: 

Modifying Factor: 
RID*: 

Perfluorooctanoate (PFOA) 
3825-26-1 (Oct. 16, 2002 personal communication with Dr. John Butenhoff, 3M) 

3 mg/kg/day 
3000 (3- interspecies; 10- intraspecies; 10 subchronic-to-chronic; 10 

LOAEL-to-NOAEL) 
1 
0.001 mg/kg/day 

Health effect: Liver 

Relative Source Contribution (RSC): 20% 

Oral Slope Factor: NA 
Applied Risk Level: NA 

HBV = (RID, mg/k~/d) (RSC) ( 1000 ~tg/mg) 
Intake Rate (2 L per day/70 kg) 

= (0.001 mg/kg/d) (0.2) (1000 p,g/mg) = 7 !ug/L 

0.029 L/kgjd 

Data Sources: 

1. EPA Revised Draft Hazard Assessment of Perfluorooctanoic Acid and Its Salts (Nov 4, 2002); 
2. EPA Draft Hazard Assessment of Perfluorooctanoic Acid and Its Salts (Feb 2002); 
3. 3M Lifetime Drinking Water Health Advisory for Pcrfluorooctane sulfonate (April 2002); 
4. 3M Soil Screening Guidelines for PFOS (May 2002); 
5. Subchronic Toxicity Studies on Perfluorooctanesulfonate Potassium Salt in Cynomolgus Monkeys. 

Seaeat et al., Toxciological Sciences 68:249-264, 2002; and 
6. 3M Soil Screening Guidelines for PFOA (March 2002). 

* Carcinogenicity studies in the rat have shown PFOA to be carcinogenic. However, at this time the available data are 

not sufficient for a quantitative assessment. Reproductive and developmental effects, based on studies in rats and 

rabbits, occur at levels higher than doses causing liver toxicity. However, due to rapid elimination in female rats (serum 
half-life of 1 day) it is unclear to what degree the fetuses and neonates were exposed. Ovarian tubular hyperplasia has 

also been observed in female rats at doses as low as 1.6 mg/kg/d (note: a NOAEL was not determined for this effect 

since effects were observed at the lowest dose evaluated). Women do not appear to have the same active secretory 

mechanism that exists in the female rat. 

Environmental Health Division ¯ 121 E. 7~ Place, P.O. Box 64975, St. Paul, MN, 55164-0975 ¯ (651) 215-0700 
http://www.health.state.mn.us                  3 
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Compoun d Name: 
CAS 9: 

LOAEL (ingestion): 

Uncertainty Factor: 

Modifying Factor: 
RfD*: 

Perfluorooctanesulfonate (PFOS) 

2795-39-3 (potassium sal0 

1763-23-1 (free salt) 
(Oct. 16, 2002 personal communication with Dr. 2ohn Butenhoff, 3M) 

0.15 mg/kg/day 
1000 (3 - interspecies; l 0 - intraspecies; 10 subchronic-to-chronic; 3 LOAEL-to- 
NOAEL) 
1 
0.0002 mg/kg/day 

Health effect: Liver 

Relative Source Contribution (RSC): 20% 

Oral Slope Factor: NA 
Applied Risk Level: NA 

HBV : (Rff), mg/kg/d) (RSC) (1000 ~tg/mg) 
Intake Rate (2 L per day/70 kg) " 

= (0.0002 mg/kg/d) (0.2) (1000 btg/mg) = 1 lng/L 
0.029 L/kg/d 

Data Sources: 
1) EPA Hazard Assessment and Biomonitoring Data on Perfluoroectane Sulfonate - PFOS (2u]y 2000); 
2) 3M Lifetime Drinking Water Health Advisory for Perfluorooctane sulfonate (April 2002); 
3) 3M Soil Screening Guidelines for PFOS (May 2002); 
4) Subchronic Toxicity Studies on Perfluorooctanesulfonate Potassium Salt in Cynomolgus Monkeys. Seacat et 

al., Toxciological Sciences 68:249-264, 2002; and 
5) 3M Comments on lnterspeeies Uncertainty in Risk Assessment for PFOS. 

*Careinogenicity studies in the rat have shown PFOS to be carcinogenic. However, at this time the available data are 

not sufficient for a quantitative assessment. Reproducti~’e and developmental effects, based on studies in rats and 

rabbits, occur at levels higher than doses causing liver toxicity. 

Date (Prepared or Modified): November 14, 2002 

Prepared by: H. Goeden 

Environmental Health Division * 121 E. 7~ Place, P.O. Box 64975, St. Paul, MN, 55164-0975 ¯ (651) 215-0700 
http://www.health.state.mn.us                   4 
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ATTACHMENT II 

Compound Name: 
CAS #: 

DATA FOR DERIVATION OF SOIL REFERENCE VALUE (SRV) 

Perfluorooctanoate (PFOA) 

3825-26-1 (Oct. 16, 2002 personal communication with Dr. John Butenhoff, 3M) 

LOAEL (ingestion): 
Uncertainty Factor: 

Modifying Factor: 
RfD*: 
RfC**: 

Dermal Absorption: 

Health effect: 
Hazard Quotient: 

Oral Slope Factor: 
Inhalation Unit Risk: 

3 mg/kg/day 

3000 (3- interspecies; 10- intraspecies; 10 subchronic-to-chronic; 10 

LOAEL-to-NOAEL) 
1 
0.001 mg/kg/day 

2E-5 mg/m~ 

10% (MPCA Default for organic compounds) 

Liver 

0.2 (MPCA target risk value) 

NA 

NA 

Residential SRV: 30 mg/kg 

Industrial SRV: 200 mg/kg 

Data Sources: 

1) EPA Revised Dratt Hazard Assessment of Perfluorooctanoic Acid and Its Salts (Nov 4, 2002); 
2) EPA Draft Hazard Assessment of Perfluorooctanoic Acid and Its Salts (Feb 2002); 
3) 3M Lifetime Drinking Water Health Advisory for Perfluorooctane sulfonate (April 2002); 

4) 3M Soil Screening Guidelines for PFOS (May 2002); 

5) Subchronic Toxicity Studies on Perfluorooctanesulfonate Potassium Salt in Cynomolgus Monkeys. 
Seacat et al., Toxciological Sciences 68:249-264, 2002; and 

6) 3M Soil Screening Guidelines for PFOA (March 2002). 

* Carcinogenicity studies in the rat have shown PFOA to be carcinogenic. However, at this time the available data 

are not sufficient for a quantitative assessment. Reproductive and developmental effects, based on studies in rats 

and rabbits, occur at levels higher than doses causing liver toxicity. However, due to rapid elimination in female 

rats (serum half-life of I day) it is unclear to what degree the fetuses and neonates were exposed. Ovarian tubular 

hyperplasia has also been observed in female rats at doses as low as 1.6 mg/kg/d (note: a NOAEL was not 
determined for this effect since effects were observed at the lowest dose evaluated). Women do not appear to have 

the same active secretory mechanism that exists in the female rat. 

** There is insufficient information on the toxicological effects of PFOA following inhalation exposure. PFOA is 

not considered to be a volatile chemical and therefore the inhalation exposure pathway is anticipated to be a minor 

pathway, 3M has suggested a RfC of2E-5 mg/m3 based on a generic exposure guideline for chemicals found to be 

carcinogenic in animals but with unknown relevance to humans. The CATT report generated a RfC of 1.1E-3 

mg/m3. In the absence of information the provisional RfC suggested by 3M will be utilized for the development of 

an interim Soil Reference Value. 
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Compound Name: 

CAS #: 

LOAEL (inge~’tion): 
Uncertainty Factor: 
Modifying Factor: 
RID*: 

RfC**: 

Dermal Absorption: 

Health effect: 

Hazard Quotient: 

Oral Slope Factor: 
Inhalation Unit Risk: 

Perfluorooctanesulfonate (PFOS) 

2795-39-3 (potassium salt) 

1763-23-1 (free salt) 

(Oct. 16, 2002 personal communication with Dr. John Butenhoff, 3IVl) 

0.15 mg/kg/day 
1000 (3 - interspecies; 10 - intraspecies; 10 subchronic-to-chronic; 3 LOAEL-to-NOAEL) 
1 
0.0002 mg/kg/day 

2E-5 mg/m~ 

10% (MPCA Default for organic compounds) 

Liver 

0.2 (MPCA target risk value) 

NA 

NA 

Residential SRV: 6 mg/kg 

Industrial SRV: 40 mg/kg 

Data Sources: 
Data Sources: 
1) EPA Hazard Assessment and Biomonitoring Data on Perfluorooctane Sulfonate - PFOS (July 2000); 
2) 3M Lifetime Drinking Water Health Advisory for Perfluorooctane sulfonate (April 2002); 
3) 3M Soil Screening Guidelines for PFOS (May 2002); 
4) Subchronic Toxicity Studies on Perfluorooctanesulfonate Potassium Salt in Cynomolgus Monkeys. Seacat et 

al., Toxciological Sciences 68:249-264, 2002; and 
5) 3M Comments on Interspecies Uncertainty in Risk Assessment for PFOS. 

*Carcincgenicity studies in the rat have shown PFOS to be carcinogenic_ However, at this time the available data are 
not sufficient for a quantitative assessment. Reproductive and developmental effects, based an studies in rats and 
rabbits, occur at levels higher than doses causing liver toxicity. 

**There is insufficient information on the toxicological effects of PFOS following inhalation exposure. PFOS is not 
considered to be a volatile chemical and therefore the inhalation exposure pathway is anticipated to be a minor pathway. 

and 2E-5 mg/m for PFOS and PFOA, respectively. The value for PFOA was based on 3M suggested a RfCs of 2E-4 3 

a generic exposure guideline for chemicals found to be carcinogenic in animals but with unknown relevance to humans. 
PFOS appears to be carcinogenic in rats but it is not clear whether suggested mechanism of action is relevant to humans. 
In the absence of information the provisional RfC for PFOA (2E-5 mg/m3) suggested by 3M will be utilized for the 
development of an interim Soil Reference Value for PFOS as well. 

Date (Prepared or Modified): November 14, 2002 
Prepared by: H. Goeden 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON D.C., 20460 

OFFICE OF 
PREVENTION, PE£TICIDE,<:3 AND 

TOXIC SUBSTANCES 

September 1, 2004 

VIA E-MAIL 

Mr. James Kelly 
Environmental Health Division 
Minnesota Department of Health 
james.kelly@health.state.mn.us 

Dear Mr. Kelly: 

Thank you for the opportunity to provide comments on the draft Public Health 
Consultation for the 3M Cottage Grove Facility. The Agency has a number of general comments, 
and also some specific points. General comments are addressed first. 

General Comments 

EPA has not reviewed the document for toxicological accuracy, but has several overall 
comments. First, EPA understands the need for toxicological values to quantitatively assess 
potential health risks of perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS). 
However, use of the terms "RID" and "RfC" throughout the documents attached in Appendix 1 
implies that these are EPA-derived values, and have been subjected to the vigorous peer review 
that EPA requires prior to their release on the Integrated Risk Information System (IRIS). The 
values presented by the Minnesota Department of Health (MDH) are not EPA-calculated values. 
EPA therefore requests that MDH call these values something other than RIDs or RfCs, or at a 
minimum make clear that these proposed values were not derived by EPA nor produced through 
the IRIS process. 

Second, MDH cites EPA draft documents (2000-2002) and a preliminary EPA risk 
assessment on PFOA (2003) as sources for their analyses. MDH should be aware that there have 
been rapid advances in the pharmacokinetics and toxicology of PFOA and I:’FOS. In addition, 
there have been recent analyses of the mode of action of the liver toxicity and tumor findings in 
rodents, and the possible relevance of this mode of action for humans. This new information may 
have implications for the quantitative analysis conducted by MDH. 

Finally, EPA is in the process of finishing a draft risk assessment of PFOA that will be 
reviewed by its Science Advisory Board (SAB) in late 2004~ This draft risk assessment will 
become available to the public when it is submitted to the SAB, and will be posted on both the 
SAB website (www.epa.gov/sab/) and on the EPA’s PFOA webpage (www.epa.gov/oppt/pfoa/). 
IRIS assessments of PFOA and PFOS are also being prepared, but will not be complete until 
after the PFOA SAB review’. 

2009.0059 



Specific Comments 

Page 3: 

The SUlnlnary alld the later detailed section b6th uote that 3M had phased out the 
production of perfluorochemicals (PFCs) at the Cottage Grove site. What is not clear is whether 
any other PFC-related activities still continue at the facility, such as handling, use, processing, or 
packaging, and whether there may still be releases of PFCs associated with those activities at the 
facility. Additional clarity would be useful. 

Page 3 and Page 16: 

The document presents assumptions about the behavior of PFCs in air and soil based on 
the structure of the chemicals and very limited data. Clearly identifying the assumptions made 
and the limitations of the available data would help to prevent the reader from ascribing certainty 
to these assumptions. 

The Agency would also be very interested in reviewing the unpublished report from 
Franklin (2002) cited on page 16, concerning estimating the potential for long-range transport of 
PFOA released to air. 

Page 4 and Page 21: 

The summary references one of the ranges of margins of exposure calculated in the 
EPA’s preliminary risk assessement on PFOA based on developmental effects data in animal 
studies and measured human PFOA serum levels. If this range is used, it should be specifically 
identified as a preliminary figure, and the caveats on the use of the range described in the 
assessment document need to accompany the range. 

Page 13: 

In the discussion of air emissions, deposition to soil, and sampling off-site wells, it 
should be noted that the absence of detection of PFOA or PFOS in the four deep wells sampled 
does not resolve the question of whether surface deposition has occurred. 

Page 22: 

The paragraph at the bottom of the page incorrectly characterizes the EPA’s ongoing 
enforceable consent agreement (ECA) process. The Agency does not have an ECA with 
manufacturers at this time for the information MDH has described. To more accurately capture 
the PFOA ECA process, the Agency would suggest the following changes to the existing 
language, shown in redline for additions and strlkco-a~ for deletions: 

2009.0060 



The U.S. EPA’s Office of Pollution Prevention and Toxics, through an 
enforceable consent agreement (ECA) process undertaken with various 
manufacturers and users of PFCs (including 3M) and other interested parties, has 

been studying the extent, distribution, and fate of PFCs (primarily PFOA) in the 
environment associated with the manufacture, use, or disposal of PFCs or PFC 
containing products. All documents related to this undertaking are posted and 
available on an EPA web site (www.epa.goviedocket/) (-kttp 
....... ,~,~.~,,~.~, ..... ~,LO ~L~, ,~,~ r’uo"’~ "~’"’~ ....... ) under docket number OPPT- 
2003-0012. 

In this ECA process, EPA identified several needs lbr monitoring inlbrmation, 
including monitoring in the vicinity of thcilities currently manufacturing, 
processing, and using various PFCs. ’Ihree companies - 3M, Dyneon (a 3M 
company), and DuPont - pm~icipating in this process have indicated a willingness 
to enter into Memoranda of Understanding (MOUs) x~ith the A ~ency for 
monitoring on and around their respective flnoropolymer manuthcturing ~hcilifies 
located in Decatur. Alabama and Washington, West Vir¢inia. These MOUs are 
currently under negotiation. A [burth company, Daikin America, is undertaking 
an independent, voluntary monitoring program at its fluoropolvmer 
manu(hcturing thcility, which is co-located with the 3M~yneon plant in Decatur, 
A1 b ........ " " ~ ........ 

3M Co,age Grove facili~ has not been included in this effo~ to date because it is 
no longer producing PFOA on a commercial basis (M.F. Dominiak, U.S. EPA, 
personal communication, 2004). The phased approach monitoring plan proposed 
by 3M for the 3~yneon plant in Decatur, Alabama involves the following (in 
no pa~icul~ order; Weston 2004): 

Page 24: 

Section V., item 1., should be corrected to note that the MOU for voluntary monitoring at 
the 3MfDyneon facility in Decatur, Alabama is still under development. The current sentence 
should be amended as follows: 

Consideration should be given to developing and implementing (using a phased 
approach if necessary) a scope of investigation work similar to that developed by 
3M for the Decatur, Alabama facility under their proposed voluntary agreement 
with the U.S. EPA (see pages 2~-2122-23). 
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The Agency has not commented on the toxicological accuracy of the report or on the 
hazard and risk conclusions drawn by the MDH because EPA’s own risk assessment activities on 
the PFCs are still in progress. 

However, EPA concurs with MDH that additional monitoring information concerning the 
Cottage Grove facility would be valuable in helping to understand the sources, pathways of 
exposure, and behavior of PFCs in the environment. 

If you have any questions concerning these comments, please contact Mary Dominiak of 
my staffby email at dominiak.marv@epa.gov, or by telephone at 202-564-8104. 

Sincerely, 

/s/ 

Charles M. Auer, Director 
Office of Pollution Prevention and Toxics 
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SF-00006-05 (4/86) 
DEPARTMENT: POLLUTION CONTROL AGENCY STATE OF MINNESOTA 

DATE: 

TO: 

Augustl2,2004 

Jim Kelly, Minnesota DepartmentofHealth 

Office Memorandum 

FROM: 

PHONE: 

David Douglas, Project Manager 
Superfund Unit 2/Superfund Section 
Superfund Section 

Majors and Remediation Division 
296-7818 

SUBJECT: 3M Chemolite/Health Consultation 

This memorandum is written in response to the Public Comment Release draft of the Health 
Consultation for the 3M Cottage Grove Facility, dated June 24, 2004. Thank you for considering 
Minnesota Pollution Control Agency (MPCA staff) comments to the previous draft of thi s 
document. The following are additional MPCA staff comments to the June 24th draft or 
clarifications of previous MPCA staff comments. 

Summary, page 3, first paragraph 

From previous 3M briefings to MPCA and MDH staff, it is the MPCA staff’s understanding that 
3M continues to manufactures and/or test eight-carbon perfluorochemical (PFC) Scotchguard 
fire-fighting foam at the facility. IfMDH has not verified the status of this situation, the MPCA 
staff suggests that the MDH request that 3M identify the chemical formula of the fire-fighting 
foam tested at the facility and its status regarding manufacture and testing at the facility. 

Summary, page 4, last paragraph, last sentence 

The MPCA staff understands that this statement is related to classifications for evaluating risk as 
specified by the Agency for Toxic Substances and Disease Registry (ATSDR). However, as cited 
in Appendix 1, the MDH has developed Health-Based Values and Soil Reference Values for 
PFOS and PFOA. 3M as found PFOS and PFOA in some pumpout wells, some of which have 
been used as facility drinking water wells (see Table 1) mad in ground water near Site D1 at levels 
that exceed their respective HBVs. It is the MPCA staff’s understanding from 3M briefings that 
3M employees have consumed facility drinking water exceeding their respective HBVs. As a 
result, for some time, 3M has provided bottled drinking water to its facility employees. The 
MPCA staffhas classified PFOS and PFOA as MERLA hazardous substances and considers 
ingestion of these chemicals at levels above their respective HBVs to represent unacceptable 

risks. In this context, and for the record, the MPCA staff is concerned that these actual human 
exposures from contaminated facility drinking water represent unacceptable human exposures to 
these PFCs and that these exposures do not represent an "indeterminate public health hazard." 

Superfund Site History, page 7 

The MPCA staff requests that narrative be added here or elsewhere in the document (if this is not 
the appropriate place) that captures the following: 

the remedial investigation and remedial actions cited in this section did not focus on 

PFCs in any medium; 
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¯ a consent order addendum is being negotiated to modify the scope of the remedial 

investigation and remedial actions to focus on PFCs in all media at the facility and in all 
media where PFCs were or could have been released; 

¯ these sites are related to the old consent order which merely refers to the disposal of 
"neutralized hydrofluoric tars;" and 

¯ analytical methods to distinguish individual PFCs were not available at the time that the 

consent order was executed. 

Site D4: Phenolic Waste Pit, page 8 

The MPCA staff had previously commented on the possibility of PFC vapor intrusion in Building 
26. It does not appear that MDH addressed this comment in the document. If MDH believes that 
vapor intrusion of this building is not an issue (MDH notes that the volatility of PFOS is 
"essentially non-volatile" in the first paragraph of Section III. Discussion), then the MPCA staff 
recommends that this reasoning be articulated in the document. 

Areas of PFC Production and Use, page 10, first complete paragraph 

Does MDH believe the release of PFCs to the atmosphere represents a threat to public health? 

PFC Monitoring at the Site, page 13, first complete paragraph 

Don iLriens of the MPCA staff has been contacted about the possibility of PFCs being in the 
effluent of Metropolitan Council’s Eagle Point Waste Water Treatment Facility. The MPCA staff 
will keep MDH informed about the outcome of any efforts to determine if PFCs are in this 
facility’s effluent. 

Please call me at (651) 296-7818 if you have any questions concerning this memorandum. 

2009.0064 



Wa   gton. _.t. ,cmty 
Department of Public 
Health and Environment 

Ma~y L. McGIothlin 
Director 

Lowell Johnson 
Deputy Director 

August 17, 2004 

James Kelly 
Minnesota Department of Health 
Site Assessment and Consultation Unit 
121 East 7th P1 STE 220 
PO Box 64975 
Saint Paul MN 55164-0975 

RE: Health Consultation - 3M Cottage Grove Facility (aka 3M Chemolite) 

Thank you for the opportunity to comment on the IIealth Consultation for the 3M Cottage Grove Sitc, 
prepared by the Site Assessment and Consultation Unit of the Minnesota Department of Health. 

Prior to finalizing the County’s comments, Mary McGlothlin and I met with Fred Luden, 3M Director 
of Operations and Michael Santoro, 3M Director of Environmental, Health, Safety and Regulatory 
Affairs. 

The majority of the County’s comments relate to the release of Perfluorochemicals (PFCs). 
Comment 6 and comment 8 also address volatile organic chemicals (VOCs). 

Our comments are as follows: 

1. 3M should model the historical air emissions of PFCs to accurately determine possible 
contamination off-site (last modeled in 1991). Based on results from the air emission model, 
the soil and groundwater in these off-site areas should be tested for possible contamination. 

2. 3M should identify the extent of contamination in groundwater from other releases on the 
property, including the accidental release from Bldg 15, discovered during sewer pipe 
replacement, and from the various dump sites. 3M should install barrier and!or source pump 
out wells to prevent contamination from moving off-site. 

3. 3M should install additional monitoring wells to fully characterize the extent and magnitude 

of contamination, including monitoring wells in the plume. If additional monitoring wells are 
already in existence, their location, depth and PFC levels should be noted in the Health 
Consultation. 

4. 3M should develop a water model to integrate groundwater and surface water flow, 
incorporating the findings of Mossier (2003) and Barr Engineering (2003) referenced in the 
Health Assessment. According to the Health Assessment, the source of the current 3M model 
is unknown, and the data and assumptions upon which it was created are also not known. 

Government Center ¯ 14949 62nd Street North -- P.O. Box 6, Stillwater, Minnesota 55082-0006 
Phone: 651-430-6655 ¯ Fax: 651-430-6730 ¯ TTY: 651-430-6246 
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5. 3M should gain a better understanding of the fate of PFCs discharged to the Mississippi River, 
including bioaccumulation and/or biomagnification in fish, persistence in bottom sediments, 
etc. 

6. In addition to PFCs, there are a number of releases of VOCs referenced in the document. The 
impact of these releases should be fully characterized by 3M. 

7. 3M should coordinate a round of’groundwater sampling of all monitoring wells and 
production wells to better understand the extent of groundwater contamination and extent of 
PFC exposure from ingestion of drinking water to workers. 

8. After treatment ponds are abandoned, 3M should test the pond sediment for VOCs and PFCs, 
and remove any contaminated soil. 

9. The location of other disposal sites should be disclosed by 3M. The sites identified by 3M 
should be assessed for impact to the environment. (e.g. PFCs are found in groundwater 
samples in the Lake Jane Landfill area) 

10. Concentrations of PFOs and PFOAs are significantly above the Minnesota Department of 
Health health based values (HBVs). The County is concerned about long term health effects to 
3M employees and the fate of the PFCs in the various media (air, water, soil, biota, humans). 

11. Based on the abbreviated summary oftoxological and epidemiological studies in the Health 
Consultation, it appears there are a number of possible health outcomes, including cancer, 
death, reproductive and developmental effects, interference with cholesterol metabolism, etc. 
Workers have historically been exposed both on the job and by ingesting contaminated 
drinking water. 3M should ensure that all workers are drinking water free of PFCs and VOCs. 

If you have any questions regarding the above comments, please contact me at 651-430-6703. 

Sincerely, 

Cindy Weckwerth, REHS, MS 
Program Manager 

C: Myra Peterson, County Commissioner 
Jim Schug, County Administrator 
Mary McGlothlin, Department Director 
Fred Luden, Director, 3M 
Michael Santoro, Director, 3M Environment, Health, Safety and Regulatory 
Affairs 
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city of 

Cottage Grove 

August 16,200=I 

Mr. James Kelly 
Site Assessment and Consultation Unit 
Minnesota Department of Health 
121 East Seventh Place 
P.O. Box 64975 
St. Paul MN 55164~0975 

RE: Public Health Consultation - 3M Cottage Grove Facility 

Dear Mr, Kelly: 

The City of Cottage Grove has reviewed the public health study of perfluorochemi~ls 
(PFCs) at the 3M Cottage Grove Facility. We understand that monitoring the impacts 
of PFCs and other substances present at the site is the responsibility of the Mir~ne~,ot~ 
Pollution Control Agency and the Minnesota Department of Health. 

The study indicates that there ar~ no known immediat~ health dsks for the larger com- 
munity from past discharges at the Cottage Grove facility. This includes no known con- 
tamination of wells in the area surrounding the 3M facility. The City does support the 
recommendations included in the report, particularly the need for continued monitoring 
of potential I~eatth impacts from PFCs a~ the sile~ 

Thank you for the opportunity to comment on the report. We would appreciate b~ing 
notified of the results of future studies on the 3M Cottage Grove Facility~ 

Howard Blin 
Community Development Director 

co: Mayor and City Council 
Ryan Schroeder; City Administrator 

EQUAL OPPORTUNITY’ EMPLOYEf~ 
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3M Genet al Offices 3M Center 

St PauI, MN55144-1000 
651 733 1110 

August 20, 2004 

!VII’ James Kelly 

Site Assessment and Consttltation Unit 
Environmental Health Division 
Minnesota Depattrnent of Health 

Via E-Mail: j ames..kelly@heaith state, rrm.us 

Re: 3M Cottage Caove, lVI’N Consultation 

DeaI MI.. Kelly: 

3M appreciates the opportunity to comment on the Minnesota Health Depallment’s draft 
consultation report. As you know, 3M has been working and continues to work actively with the 
Minnesota Pollution Control Agency (MPCA) and Health Depattment to adchess issues at the 
Cottage Gi~)ve site.. We have cat’efully reviewed the &aft consultation repmt. We very much 
appreciate the Department’s etfbtts to undelstand the extensive database on fluoroehemieals, and 
would like to offer the following comments on the conclusions, recommendations and text ofthe 
draft repoit in an effort to assist you in making the document as acculate as possible.. Once you 
have had an oppoltunity to ieview these comments, 3M would like to meet with you and yore’ 
colleagues in older to zespond to any questions you may have 

COMMENTS ON TIlE CONCLUSIONS 

The stated conclusions ofthe draft consultation repoIt suggest there is a "lack of’ available 

infolmation" in a number of’ naeas We believe this is an overly broad statement which fails to 

take into account the totali ,ty of the scientific infolmation regmding fluorochemicals. 

Although the doemment states that it addtesses only the Cottage Glove site, we ale 
concerned by the sweeping statements in the conclusions on page 24 regarding a lack of 
undelstanding of fluotochemical toxicity and genelal population exposme.. Exposules to 
the genelal population have been characterized, and the use of sei~ma concentration data 
to ieflect exposure fi’om all pathways reduces the unceltainty typically fbtmd in exposure 
assessment. 3M has monitored its workers -- the most highly exposed population -- for’ 
over 25 yeats, and fbund no causal ~elationship between fluoiochemieal exposure and 
adverse clinical findings, despite serum corteentrations two to three or’ more o~ders of 
magnitude above the genelal population.. The epidemiologic data do not suggest any 
adverse effects on the general population from fluo~chemicals.. The toxicological 
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database on PFOA and PFOS is complehensive, and forms the basis of robust, 
independently-reviewed Iisk assessments for both PFOA and PF OS.. With respect to 
P~ OA, see Buterdaoff et al.., "Characterization of Risk fox General Population Exposure 
to Perfluolooctanoate," Regulatory Toxicology & Pharmacolog~ 39:363-380 (2004), and 
for PFOS, see "Environmental and Health Assessment foI Perfluorooctane Sulfonic Acid 
and its Salts," August 20, 2003 (3M, 2003). As repoited the~e, malgins of expesure fbr’ 
the 95th percentile genelal population sezum levels ofboth PFOA and PFOS me 
substantial. Ihese zisk assessments provide a science-based analysis of all the data, and 

should provide a level of assurance as to the lack of potential impact on the general 
population. 

~fhe conclusions on page 24 fulther state that there ar’e limited envilonmental data 
available and thus the potential impact on public health flora releases at the Cottage 
Grove facility cannot be assessed at this time. ]7he statement that "the site cmzently 
Iepresents an indeteiminate public health luazard" is overly bIoad given the data available 

Data can "always be said to be limited, but 3M has obtained substantial 
~nfotmation about the geology and hydtogeology at the site and the effectiveness 
of’ the on-site well pumping system to control off-site movement ofgroundwater, 
and eonsidelable data on the presence of PFOS and PI~OA at the site and the 
physical and chemical charactelistics of these substances.. Th~s information has 
been shaled with MPCA. 

Ihe~e is no evidence offluomchemieals in neatby offsite wells, and 3M has 
decades operated production wells which create a cone of’ depiession for 
gloundwater emanating fiom the developed portion of the pr’ope~t% At this time, 
there is no indication that g!otmdwater migration fi’om the plant is a completed 
exposme pathway. 

PttI,heimole, the ploduction of PFOS- and PFOA-related substances was 
discontinued as of December 2002, thus reducing ~elesses from the production 
processes. The activated calbon treatment system for plant wastewater dischalges 
mentioned in the &aft consultation iepott is Ihlly operational. 

COMMENTS ON THE RECOMMENDATIONS 

The dlaft consultation repoxt recommends a number of steps that 3M has aheady 
initiated. 

While a significant body of’data has already be~’n submitted to the MPCA, 3M has ag~’eed 
to obtain additional data at the site 3M suppor*s a phased appr’oach to investigation at 
the site, and last fkll submitted to MPCA an aggressive timeline ~br’ the investigation of 
fluorochemicals at the site -- including the OOOldinmed gloundwatei Salnpling the draft 
report reeornmends.. While we do not believe the approach will minor precisely the 
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activities at 3M’s DeeatuI site (given the different current and historical operations, 
physical settings, remediation activities, and different ~egtflatory contexts), 3M is 
committed to fmflle~ investigation and to appropriate actions 

With mgard to the recommendation that 3M should take action to ensta’e that Cottage 
Glove workers ale not exposed to fluoroehemicals via the water supply at the facility in 
excess of Health-Basod Values,1 the document should acknowledge that 3M has aheady 
taken steps to provide bottled &inking water to workem Contrmy to the statement on 
page 13, bottled water is used for" &inking water and cooking, and the plant is in the 
process of installing a ueatment system for water used in cooking, so that the kitchen 
need not rely on bottled water.. 

Similarly, 3M will continue to take steps to identi~ and as appropriate reduce any 
potential ongoing discharges from the facility, ~ind requests that the document 
acknowledge that 3M is aheady actively engaged in such effb~t~.. The Grantfla~ Activated 
Carbon system referenced on page 1.3 is fully installed, not me~ely in the process of being 
installed, and has shovaa good removal efficiency (~99%).. 

As to the fomth recommendation, to gather information r’egmding off-site waste disposal 
locations, 3M supports such a ~ecommendation in the context of the phased investigation.. 
A review of 3M’s files with respect to off:site disposal is already underway Yhe phased 
approach will address on-site media and then off-site media with confirmed pathways 

In sum, 3M brought the fluorochemical issues to MPCA’s attention, has provided extensive 
information, instigated appropriate steps, and proposed and initiated fixtther investigation. 3M 
will continue to work actively with MPCA and the Health Department 

COMMENTS O~ THE TEXT 

SummaL~ 

Apalt fiom these concerns with the repoit’s conclusions, we have a nmnbc~ of concerns 
regalcling the specifics of the document, which we will address in detail below.. ~7o summarize 
our key specific comments: 

The dlaff should refrain from speculation or from vague qualitative chaIactclizations 

such as ieferences to "high levels." P.efercnce to air dispersion modeling foi’ an 

entirely different chemical is speculative, as it may not be applicable. Similarly, 
reference to gloundwatel migration at a fire-training site in Michigan may not be 

pertinent to hydrogeologic conditions at other locations. Refelence to potential 

~ 3M has pleviously provided thc Department of Health with input regarding the conservatism inherent in 
the Health-Based Values.. 
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exposm’e to chilck’en is also speculative, pmticularly absent evidence of any 
completed exposuse pathways. 

It would be useful to clarify that not all of the areas described in connection with the 
865-aete site m’e relevant to fluorochemieals We suggest some specific changes in 
the descliption of ceitain areas of the site and of’site geology 

Several recent reviews provide summaxies 0f environmental, toxicologic artdior 
epidemiologic data on PFOS and P]3OA We suggest these reviews be referenced 

¯ More recent or detailed inib~mation on the hal~:tife of PFOS in animals that differs 
fiom the information cited is available. In addition, the descTiption of the chronic 
studies confuses PI~OS and PI~OA data. 

The chaff report speculates that Minnesota may lowe~ its Health Based Values for 
PI~OS in light ofmcentIy published data in Ihibodeaux, et al. (2003) and Lau, et al. 
(2003). We review that new data and explain why it should not result in more 
stringent health-based levels than the current Minnesota calculation. 

]?he reference to a possible effect on est~ adiol in workers is unfounded. We ieview 
the data in the cited study and other pextinent studies that were not cited, and explain 
why we believe the statement is inappropriate. Similarly, we explain why the 
reference to p~ostate cancer in the Gilliland and Mandel moltality study is not 
appropriate unless accompanied by a flail explanation that subsequent data do not 
support an association of P]~OA with prostate cancer’ moI~ality. 

We provide ~eferences for updated information on gener’al population se~um levels of 
PFOS and PI~OA. The diffe~enee in mean ~erum levels between the general 
population and worker’s engaged in either PFOS ~i PI~OA fluorochemical producdon 
is about two orders ofmagnitude for’ PPOS and thtee er more orders of magnitude fox 
PFOA, not one order of magnitude as indicated in the draft ~epo~t. 

Ihe diafl report cites ’°ma~ ~ns of’ exposure" -- compaxlng human general population 
expostue to benchmark levels fi’om the developmental study of PFOA in rats -- that " 
are taken from apreliminary &aft EPA document that has since been revised.. We 
explain why the cited margins of exposm’e are simply incorrect in light of the unique 
pha~macokinetics affecting the excretion of PFOA in female rats. In the recently 
published risk assessment for PFOA (Butenhoff, et al.. 2004), the authors repo~t 
margins of’ exposure for the 95t~ percentile general population exposure of 2100 for’ 
post-nztal effects -- a substantial ma~gin of safety. 

We elaborate on these and other comments below. 
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Discussion of Specific Comments 

Chemical Terminology 

Ihe draft consultation repozt iet~rs to "PFCs" to encompass fluorochemicals such as 
PFOA and PFOS. While such an abbreviation seems logical, it could cause eonfiasion, as the 
term peffluoroehemicals also encompasses pertluofinated ine~s (fully fluorinated carbou chains 
that lack a functional end group) that ate sometimes called ’~perfluorocazbons" arid abbIeviated 
as PFCs. This is an entilely different category of chemicals fiom the pe~fluoroalkylacids 
formerly produced at the Cottage Grove f~tcility. Accordingly, we suggest reference simply to 
"fluorochemieals" rather’ than use of the PFC acaonym throughout the document. 

Characterizations 

In a numbeI ofplaces throughout the document, the text refers to "high" o~ "significant" 
levels without appropriate context.. (See, e.g.., page 3 referring to high Ievels in groundwater; 
page 12 referring to high levels and significantly impacted groundwater; page 1’* ~eferiing to 
relatively high levels..) Ihese are relative terms Their’ import is tmclear, and any suggestion of 
unacceptably high levels is inappropriate in this context We suggest the document refrain f%om 
vague or speculative qualitative characterizations 

Similarly, the document suggests there may be an issue with regard to fluorochemieal 
dischaxges fi’om the Eagles Point wastewate, treatment plant, but provides no foundation fo~ this 
comment. 

The document also includes what appears to be a boiletplate section suggesting chil&en 
"could have been exposed to PFCs fi’om air emissions while PFC production was occu_tring, and 
could continue to be exposed to soil contaminated from the deposition of PFCs.. " (Emphasis 
added.) It further suggests "[c]hildren may also be exposed to PFCs fiom the site through 
contaminated sur{ace waters oz sediments ...... " (Emphasis added ) If exposure pathways are 
identified, they will be evaluated and addressed as approp6ate However, absent some indication 
that there are such completed exposme pathways, such speculation serves no propose, and 
should be deleted flora the document. 

Site Description 

Ihe 3M Cottage Ca’ore Facility occupies approximately 865 acres ofproperty in Cottage 
C_aove, Minnesota.. Generally, only the southeasteln portion ot this property has been utilized for 
manufaetming and development of 3M ploduets The remaining poltion has been used 
recreation and farming, oi has Iemained as natural habitat.. 
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As the draft acknowledges, 3M has been cooperating with the MPCA since at least 1985 
to investigate and addzess various areas at the site 2 Moreover’, 3M has cooperated with the 
State since the 1960s to permit and addless other environmental activities at the site Thus, a 
great deal of’information is available regarding various areas of the site. 

Much of the discussion of the areas addressed under the site rcmediation activities ar’e not 
relevant to fluorochemieals (e.g., meas related to an acrylic acid ielease) While we appleciate 
the Depmtment’s desfie to include some background descriptive information given the extent of 
investigation available, it wouldbe useful to clarif~ that only some of the areas described in the 
dlafl consultation repot~ relate to flUOlOChemicals Moreovei, as the document indicates, the 
volatile oxganic eompounds ("VOCs’) at the site which have been the focus era great deal of the 
investigative and remedial activities to date do not pose a human health concern 

Geology 

Ihe comment on page 6 that there me abundan[ solution cavities in the dolomite geology 
is unfounded.. The dolomite is described as being uplifted, with only the lower portion remaining 
beneath file site, and the lower poItion is acknowledged to be massive, with few solution 
features.. ]Thus, the probability of solution featmes beneath the site is low.. 

The fault line ~eferenced on page 6 is at the outer edge of the cone of groundwater 
depression, and thus should have little effect on the performance of the site p~oduction well~. 
We have confilmed with the author of the report cited on page 6 that the fault should have 
minimal influenee on the eerie of depression We therefore suggest revising the discussion on 
page 6. 

Six high-capacity pumping wells (installed during the period 1947 to 1970) supply water 

foI manufactming operations at the site.. In general, the pumping of groundwater fbI on-site use 

locally altels the nolth-to-south iegional flow direction by inducing inward gradients toward the 

pumping wells at the Cottage Grove facility. Although historical wate~ level data indicates a 

natural hydraulic gladient towmd the iiveI, pumping ofthe wells (which started in 1947) has 

created a cone of depression in the ground water beneath the developed pmfions of’ the site. The 

cone of depression effectively limits movement of gromad watei ftom these developed areas to 
the adjacent fiver. 

’ On May 30, 1985, 3M and MPCA entered into a Consent eider to investigate and remediate locations 
on site utilized ti~trnefly for waste disposal. Between 1987 and 2003, numerous monitoring wells and soil 
borings were installed to evaluate the site and to vetiI~ the MPCA approved iesponse actions were 
effective.. All response actions requlled by the MPCA in the Consent Order were satisfactorily completed 

as documented in the MPCA’s Site Sumrnaty Web Page (http://www.pea.state.mn.us/prog~arns/pubs/plp- 
2001.pdf), page 48. 
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Disposal Areas 

The document (pages 3, 5) refers to disposal of’ fluo~3chemicals in an on-site "dump ." 
Later the document clarifies that the disposal location (A~ea DI) is believed to have been a lined 
vault, and the materials placed in it were semisolid tars that were neutxalized and were not 
hazatdous waste. MPCA approved the closure and management of’this disposal site. ibis 
should be claxified in the summary as well, and the te~m "dump" avoided. 

In addition, the document refers to both DI and D2 areas as not having been fully 
cha~acteIized. Both areas have been previously deemed appropriately closed by MPCA, and a 
source area groundwater’ investigation for PI~OA and PI:OS has been completed in the D1 area to 
the satisfaction of MPCA.. 

Ihe document on page 8 states that A~ea D5 showed low levels ofVOCs. This is 
misleading without also pointing out that the area was given closure by MPCA with the 
acknowledgement that the VOCs were appropriately managed.. 

Page 8 says Area D6 "was once an active, MPCA-pemaitted waste disposal area .... " It 

still is a permitted waste disposal area, although now inactive 

With regard to Area D8, it is import’at to note that construction debris was also disposed 
of’ in this area; it is inaccurate to suggest this was simply a dzum disposal a~ea. 

In discussing the chemical sewer lines in the fluorochemical Production Area on page 9, 
the ~atl report notes that the previous sewer pipes had been leaking. This statement should be 
accompanied by information that there a~e no data suggesting any potential impact to 
groundwater.. 

Fire Tiaining Area 

Language on page 14 may give the appea~ance of’ contradictory information regarding 
use of the fire training area. The description of testing offu’e suppressants at the rue training 
area in the ERG Work plan (2004) xefe~s to dual uses of these materials at this location.. The fire 

suppressatats were used tbr both fire training exercises for the f~tcili .ty Emergency Management 
Team and for meeting test requirements established by the Navy to certify the product. 3M 
received permission annually flora the state, stalting in the late 1960s, to conduct these 
operatio~as at the ~’e training area. 

Ihe discussion of’the Moody et al.. paper regarding groundwater’ contatmnation and 
migration at a military fire-training area m Michigan (pages 16-17 of the d~aft repo~t) should not 
be generalized to the Cottage Grove site absent evidence that hydsogeologic and other conditions 
are compasable. The repo~t should be cleas that the migration observed in that study w~ under’ 
the conditions of that particular site. 
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Air’ Modeling 

"¢�-hile we appreciate that the air dispelsion modeling related to hychogen fluolide (HF) is 
cited because it is available, we believe the document should caution that I-IY has very different 

physical and chemical propelties fi’om P]~OS, P13OA and related and fluorochemicals, and that 
the eatissions soutces mid concentrations diffe~ed. Accordingly, the pledictcd Ht~ dispersion 
may not be concurrent with fluoroehemical deposition 

At the top of page 15, please clmif~, the last line to state that the stacks mentioned there 
were pelmitted 

Well Testin~ 

In addition to the private wells tested by MDH, 3M has also tested an irrigation well on 
the fat northwest portion of 3M’s property for fluo~ochemicals No fluotochemieal compounds 
were detected. 

In the table at the top ofpage 11 describing on-site monitoring wells, the depths of’MW 
14, 15, 18 and 19, respectively a~e 60, I86, 91 and 62 feet ~[he missing o~ corrected unique well 
number’s ate 421705, 431237, 570323 and 612713 MW-17 is omitted and the depth and unique 

well numbeI me 112 feet and 570322, respectively 13oi the pa~agraph beneath the table on page 
11, PW-7 is used occasionally at the 3M on-site t~ap ~ange, and PW-8 supplies the guasd shack. 

In the fourth paragraph on page 12, PW-4 is in the northwest, not the northeast portion of 
the facili .ty. 

Ibis pat’agraph recommends a coordinated Tound ofgroundwate~ sampling ~rona all of the 
available wells to characterize fluoroehemieal levels.. 3M agn’ees, and last year submitted a Work 
Plan to undertake such sampling.. We request that the document acknowledge that 3M has 
aheady offe,ed such a proposal 

Pages 7 and 13 indicate that the source ogthe model and assumptions underlying the 
groundwater modeling ale unknown.. While they may have been unknown to the Department of 
Health, that information has been provided to MPCA and can be made available to the 
Department if’that would be helpfial 

~he suggestion that groundwater fi’om the D1 area may discharge to the ~ivcr via the 
intermittent stream is unfounded.. Groundwat~ flow in the D1 area was triangulated in the 
investigation repoIt for that mea Yhe~e is no evidence that flow moves flora the D1 area toward 
the intermittent sueam. 

Page 14, in the discussion of PW-5 and PW-6, should include reference to the f~et that 
3M agreed to complete additional monitoring of fluorocherrficals in the area Based on previous 
~esponse actions at the D8 a~ea related to VOC’s, MPCA agreed no fia~ther monitoring for VOCs 
need be completed. 
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Chemist~y~ Physical/Chemical Properties 

Page 16 explains that PFOS can be produced by the hydlolysis ofPOS1~ and othei long- 

chain PFC compounds.. Longer chain fluoroehemicals do not degrade to shotter chain 

fluoloohemicals (e g., petfluoiodecane sulfonate does not degrade to pelflUOlOoctane sulfonatc). 

Only the POSF-derived substances degrade to PFOS The reference should be to POSit-derived 

compounds and not to other compounds.. 

Page 12, at the end ofthe second full palagIaph, refels to "perfluorooctanesulfonates and 

acids." As peffluolooetanesulfonate is an acid, the tefelenee should be to 
"peifluotooctmlesulfonates and other’ acids." 

Page 16 says that P]?OS dischalged to air will iapidly deposit to soil We are not aware 
of data to suppoltthis statement Moreovei, the rape1 pressule ofPFOS isxepo~ted as 3.31 x 
10"~ Pa @ 20 °C. 

Toxicological Iniormation 

We appreciate that ~¢o pages of surnmary cannot do justice to the extensive toxicological 
database on fluorochemical substances.. However; it would be helpful to cite mole recent 
reviews, including Butenhoff et al.., "Chatactelization of Risk for General Population Exposme 
to Perfluorooctanoate," Regulatory Toxicology & Pharmacology 39:363-380 (2004), providing a 
review and r~sk assessment of PFOA, and Kennedy et al.., 2004, reviewing PPOA toxicology 
For PFOS, more information is available in 3M’s "Environmental and Health Assessment fox 
Perfluorooctane Sulfonic Acid and its Salts," August 20, 2003 (3M, 2003).. 

The draft consultation repozt on pages 4 and 21 states that PFOS is "mole toxic" than 
PFOA While the effects ofPFOS in two-genelafion rat reproductive studies produce a greater 
incidence ofeffects, the calculated benchmalk doses foi serum levels of’the two compounds that 
cause effects in rats and monkeys ate similar.3 No-effbct levels in ~epeat-dose studies a~e also 
similm. Thus, this statement should be deleted 

Half-Life in Serum 

Ihe half-life figures presented on page 17 coiIectly note that the estimated half-life of 
PIaOA vmies widely in differem species.. Howevei, the differences among species in the ha~’-life 
of PFOS are not so great as suggested.. 

; Compale the benclmaalk doses (s~um concentxations) presented for PI:OS m 3M (2003), of 26 to 92 
ppm tbr various endpoilats, to the benchmmk doses for PI~OA presented in Butenhoff; et al, (2004), 
ranging from 23 ppm for liver weigl~t incleaSes, 29 ppm fbl’ post-n~tal eff~¢t~ in ratz, to 125 for Leydig 

cell tumozs in xats, 
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The ataft consultation report relies on an OECD document on PlzOS indicating a half’lifE 
of 7..5 days in rats and 200 days in eynomolgus monkeys. The se~um elimination half-life in rats 
of 7..5 days apparently is taken fi’om Iohnson et al. (1979a); however’, that observation represents 
ledisttibution as opposed to excretion, and the half-life of elimination in ~ats is substamially 
longer than this, in the range of 100-120 days.4 

Ihe 2002 OECD document correctly cited a half-life of approximately 200 days in 
c3naomolgus monkeys in a sub-chronic study (Seacat et al, 2002) However, a recent, single 
intravenous dose phaxmacokinetic study in male and female cynomolgus monkeys (Noker and 
German, 2003) found a mean half-life of132 days in males (range 122-146) and 110 days in 
females (range 88-138).. This study is more comparable to the single-dose study in rats Thus, 
there is no large difference between ~ats and monkeys in elimination half-life The half-lifE of 
elimination in the rat is in the range of 100-120 days, and the half-life observed in monkeys in a 
comparable single-dose intravenous pharmacoldnetic study ranged fi’om 88 to lZt6 days with 
means ofl l0 and 132 days, in females and males respectively. 

Ell~cts in Animal Studies 

The &aft report on pages 17 and 18 refers to adverse liver effects in rats 

¯ In the case oI’PFOS, liver effects me predominantly adaptive except at doses that 
produce mortality, and thus are not an appropriate endpoint to represent toxicity 
and adverse health effects in risk assessment? 

4 A pha~maeokinetic study by the same authors demonstrated that the whole-body elimination half’life of 

PI:OS in male tats is g~eater than 89 days following an intravenous dose (.Johnson et al., 1979b).. In that 
study, 42% el the radiolabel was exacted in urine and t~ces by day 89 post-dose Based on this 
observation, the elimination half-life in the rat mast be geate~ than 89 days, and is likely to be in the 
~ange of’ 100 to 120 days. Evidence from serum PI:OS concentration data obtained at four and 14 week~ 
in a dietary ellchic toxicity and cancer study m mrs (Seacat et al., 2003) also support a longer half-life m 
~ats In repeat-dose pha~macokinetics, steady state is usually reached after approximately five haK lives, 
and thereafter; settk-n concentrations would not be expected.to increase significantly If the elimination 
half-life were 7 5 days, the rats would be nearing steady-stme serum Plies concentrations in 5-6 weeks 
(37.5 days). I-Iowever, in the e~’onie study, serum concentrations continued to increase substantially 
between weeks four and 14 in a linem fashion, indicating that the halSlife is significantly longe~ than 7 5 
days. 

s Ihe hepatocellula~ hypertrophy observed at lower’ doses in Pl:OS-cxposed animals is actually an 

adaptive ~esponse rather than an adverse effect Ihe hype~ropky was minimal to mild, and ~ws 
rever’sibIe on cessation of dosing. Male rats with hypertrophy actually had a statistically significant 
increase m life span over controls. Mo~e serious liver pathology representing possible live~ damage (e g.., 
necrosis and hyperplasia) was not a t~eatment-related finding in the 104-week chronic dietary study. 
Hype~plasia of liver cells was not observed in sub-chronic studies with PlieS, and hepatocellular nee1 osis 
was observed only in one sub-ctuonic study at doses that produced lethality Serum clinical chemistry 
~esutts fiom studies in rats, monkeys, and human workers do not indicate ce!lula ~oxicity in the liver, 
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For’ Pt~OA, the liver’ is a pr’ima~’y tatget organ fbr both short-term and chronic 
effects of PFOA in tats (GIiffith & Long, 1980; Olson & Andeissen, 1983; 
Kennedy, 1985; Pastoor et aL, 1987) and c.ynomolgus monkeys (Buterthoff et al., 

2002). The increased liver weight does not appear to be a result ofhepatocellular 
hyperplasia (no inciease in nuclem DNA) and has been vaIiously attributed to 
increases in peroxisomes, endupla~mic ~eticulum aald mitochondria (Ikcda et al., 
1985; Pastoo~’ et al.., 198’7; Butenhoffet al., 2~302; Belthiaume & Wallace, 2002; 
Biegel et al., 2001). PFOA has been shown te activate the PPARa xeceptor 
(Maloney & Waxman, 1999).. Higher doses lead to liver degeneration and 
neerosis and the appeaxance in the serum of’ enzymes reflecting liver damage.. 

On page 18, the second full p~agxaph states that adverse effects in PFOS-exposed 
eynomolgus monkeys were not observed a£ter a 52-week recovery period. In ~act, clinical 
chemistiy values generally had recovered within two months, and histological values showed 
~ecovery at the first exm’nination at six months of recovery (Seacat et al.., 2002) 

"[he paragraph on page 18 mgalding cancer risk confuses PFOA and PFOS., The two 
compounds produce different results in eancei bioassays. 

Chronic dietary exposure of rats to PI~OS caused a low-level increase in hepatocellulaI 
adenoma (benign liver tumors) at the highest dose tested (20 ppm in diet). The 
hepatocellulm’ tumors are likely the r esutt era non-genotoxic mechanism P1~ OS has been 
shown to be a peroxisome proliferator.. (Ber~iaume and Wallace (2003); ]keda et al. (1987) 
Sohlenius el al.. (1992); Case et al. (2001); Seaeat et al. (2002); Ihomford (2002)) Given the 
rather weak response in terms of’benign hepatocellular adenoma, taken together with the 
demonstrated lack of genotoxicity ofP]~OS, PI3OS should not pzesent a ~isk of cance~ to 
humans at the levels of’exposuze that have been de~ermined. Tumor’ incidence was ~educed 
(stafistieally significantly in males) when dosing was suspended at one yem’. The tumor- 
incidence dose-response e~ve suggests a non-lineat’, thleshold ~ elationship between dose and 
increased lifetime risk of excess liver’ tumors. An increase in thyroid ~bllicular cell adenoma 
in the high-dose tecove~ ,’y males is likdy urn’elated to treatment since this finding was not 
observed in males or’ females in the high-dose group or’ in recovery group females, and no 
other evidenee of thyroid involvement was seen in the study 

The oncogenieity of PI~OA has been investigated in two separate two-year feeding studies in 
ratg.. PFOA was found to increase the incidence of throe tumor types, liver, Leydig ceil, and 
pancreatic acinaI cell tumors..6 (Riket, 1983, and Biegel et al 200l) ~hese tumors mc 
frequently observed in rats treated with peroxisome proliferators ~t is gonerally recognized 
that rats have a heightened ~esponse to peroxisome prol~femtors relative to other species, 

6 An apparent increase in mammary fibroadenomas, seen in the Pl~OA-t~eated f~male rats, was the result 

ofan unusually low incidence of fibroadenomas in this pa~ficulm’ control group. Ihe incidence of 
mammary tumors in all test groups was within the range expected for tt~is strain of rot based on historical 
conttol data 
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including humans. ~£he human significance ofthese tlu’ee tumor types is not clear. These 
tumors me rare in humans and excesses have not been obser’eed in exposed workers.. 
Available data for’ humans who have had long-term ~matment with hypolipidemic dxugs 
(which m e potent pemxisome pmlifemtors in rats) show no ineiease in these three cancers. 

Developmental Effects 

Page 19 of the draft consttltation report suggests that Iecent studies on PFOS by 
Thibodeaux et al. (2003) and Lan et al. (2003) may lead MDH to consider revising the Health- 
Based Values to different, and likely lower’, values based on developmental effects.. A review of 
those papem suggests this is inoolreet, and the speculation should be withdrawn 

The literature on the effects of’PFOS includes te~atotogy studies (which examine 
structural defects at the time pups ate born) and reproductive and developmental studies (which 
examine reproductive function, which is not affected, and effects on postnatal rat pups) These 
studies have been condueted by outside laboratories for 3M, and by EPA ~esearchers Lau, 
Yhibodeaux, et al.. The teratology studies me generally unremaikable. ~he effect of’ concern fo~ 
human risk assessment is the postnatal developmental effects of’PI~OS on rat pups at 
experimental doses.. (Lau et at. 2004..) 

Ieratologv Studies 

In a recent review paper, Lau et al. (2004), characterized the P]?OS te~atology studies as 
follows: 

"~Ietatological studies have been conducted in rat, rabbit, and 
mouse with PYOS (potassium and lithium slats) (Case et al, 
2001b; Cluislian et al, 1999a; Gortne~, 1980; Henwood et al, 
1994; Thibodeaux et at.., 2003; Wetzel, 1983). "[he findings ate in 
agreement between laboratories and across species examined, and 
ate ~enerallv umemm’kable when maternal effbcts ate taken into 
eonside~ation." (Emphasis added..) 

This sttmmmy in Lau et al (2004) encompassed the paperby Ihibodeaux, et al (2003), 
~efereneed in the &aft consultation report, on which Lau was the senio~ (last) author.. 
Thibodeaux et al. reported on maternal and developmental evaluations in rat and mice exposed 
PFOS. (A companion paper discussed below, Lau et al.. (2003), ad&essed the more impo~lant 
postnatal findings.) Thibodeaux et al.. (2003) found that mice are generally less sensitive than 
~ats to the postnatal effects ofPlZOS.. Birth defects were observed p~ma~Iy at the highest dose 
levels. However, the authors note "profound deficits in maternal weight gain" in the PFOS- 
exposed rats and raaternal toxicity in the mice as well. The conclusion in Ihibodeaux et al 

(2003) states: 

"In summmy, expostue ~o PI:OS during pregnancy led to 
significant physiological alterations in the rat and mouse that are 
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indicative ofmaternal toxicity, as well as to anatomical defects 
observed in th~ f~tuses at term at high dosages.. Ihese adver’se 
outcomes a~e dose-dependent and can be corr’elated with body 
burden of the fluorochemical. Generally, the mouse appeared to be 
a less sensitive species than the rat in regasd to the PFOS-induced 
toxicity." 

The NOEL for’ cieft palate was 5 mg/kg/day in rats and 10 mg/kg/day in mice. The pape~ 
indicates increased sternal defects were seen in tats at 2 mg/kg/day and 10 mg/kg/day doses, but 
not at doses of 3 or’ 5 mg/kg/day. In mice, sternal defects had a NOEL of’ I mg/kg/day; they 
were increased at 2 mg/kg/day. (Tables 1 and 2 in Ihibodeaux et al 2003.) ]~hese values me all 
well above the 0.. 15 mg/kg/day NOEL value fiom the P]~OS monkey study used to de~ive the 
cusrent Minnesota HBVs.. 

Given the um’emarkable nature ofthe structural abnormalities and the observed maternal 
toxicity, and the occurrence of postnatal effects at generally lower doses than the stmctttt’al 
abnormalities, human risk assessment should be based on the values for post-natal effects rather 
than ter’atogenie endpoints 

Reproductive and Postnatal Eftbets 

Lau et al. (2003) repolted on the postnatal evaluation of’the same animals studied by 
Thibodeaux, et al. (2003) in a companion publication. Neonatal mortality occurred at lower 
doses than birth defects. Ihe NOAEL for effects on the mt pups was 1 mg/kg/day coneenlxation 
(Table 2 in Lau et al.. 2003) Ihe LBMD5 values for smvival at postpastum day 8 in rats was 
0.58 mg/kg/day, and at postpmrum day 6 in mice was 3..88 mg/kg/day.. Both the NOAEL and the 
benchmark dose values me higher than the 0 15 mg/kg!day dose used in the Minnesota HBVs 

Sirnilm’ly, the benchmark doses for postnatal effbcts in the 3M one- and two-generation 
studies oIPPOS calculnted in 3M (2003) ate higher than the value used in deriving Minnesota’s 
current HBVs. Benchmark doses (specifically, the lower 95% confidence limits of’the 
benehmm’k dose for’ a 5% change) for various effects fiom 3M’s PI~OS reproduction studies a~e 
shown in the table below.. 
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Lower 95% CL of the Benchmark Dose and Benchmark Inte[nal Concentration for’ 
Developmental EtIects at 5% Benchmat k Response Level 

Study Endpoint LBMD~ LBMIC~ 
(mg/kg/day) (ug/mL) 

2-Gen Repro/Dev Fl Pup Weight Gain (LD21) a 0.34 26 
2-Gen ReplotDev F1 Pup Weight Gain (LD21) b 0 34 36 
2-Gen Repro/Dev 1~1 Litter Size (LD4)" 0 39 30 
2-Gen Repro/Dev F1 Litter Size (LD4) 0 0.39 39 
1-Gen Repro/Dev F1 Litter Size (LD5)" 0.83 71 
2-Gen Replo/Dev F1 Pup Moltality (LD4) ~ 0 84 7l 
1-Gen Repro/Dev 1:1 Pup Moztality (LD5) ~ 0 83 83 

2-Gen Replo/Dev 1:~ Pap Mortality (LD4) ~ 0.84 84 
" Based on serum samples taken on GD 21 
b Based on serum samples taken on GD 0 

(Beghnning oi gestation values are appr~riate foI compalisOn to measured human concentlafions ,) 

Thus, the most stringent benchmmk dose (lower confidence limit on the benchmmk dose 
for a 5% incidence) for these various endpoints from the 3M PFOS reproductive studies is 
apploximately 0.34 mg/kg/day dose.. This is higher than the coJient Minnesota HBV based on a 
dose level of 0.15 mg/kg/day from the cynomolgus monkey study 

Ihus, the values used for’ HBVs would not be more stlingent ifbased upon the 
developmental studies. This speculation should be deleted fiom the draft consultation iepolt 

The &aft also suggests on page 19 that the HBVs may be decieased to account for 
childhood exposures In the ease of PFOS and PPOA, developmental studies ale available, and 
thus the HBVs can directly address potential effects on chil&en without having to apply a 
default safety factor’. 

Epidemiologic Infbrmation 

Worker’ Monitor ing 

3M has conducted medical SUlveillance of fluorochemical production worker’s for over 25 
years. A battery of clinical tests (including lipids, hematological patameters, enzymes and 11 
different hormone assays) showed no pattern of association between these measulements and 
PFOS or PFOA levels in workers.. 

Ihe reference on page 3 to "possible effect on levels of’ one hormone" is misleading. 
Page 19 elaborates, citing a Journal of Occupational and Env#onmental Medicine publication 
(Olsen et al.. 1998a) of a study of reproductive holauones in Cottage Grove wo~kms in 1993 and 
1995 that found elevated estradiol concentrations in five woIkers with PF OA serum 
concentrations above 30 ppm in the 1995 medical smveillance 
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The ckafl consultation repo(t omits the iest ofthe sentence ft’om the study, which states that: 
"A 10% inclease in mean estradiol level was observed among employees who had the 
highest levels of’ seium PFOA, althou.t,Ja this association was confounded by body mass 
index." (Study ab~act, emphasis added..) Body mass is a known confounder for estradiol.. 
All five employees with PFOA levels above 39 ppm had Body Mass Indexes (BMI) of 28 or 
more. Id. at 617. Taking into account this potential confounding, there was no pattern of’ 
association between PFOA and estradiol levels 

The scatterplets on page 616 of the Olsen et al. 1998a paper present a clear visual 
representation tlnat estradiol does not vary with increasing PFOA exposure 

o As noted on page 617, "’Simple linear reglession of the natural log of [estladiol] with 
PI~OA, treated as a continuous variable, resulted in no statistically significant 
coefficients .... " 

Ihe text there fuI~lei states that "linear and nonlineal relationships, taking into 
account potential confounders (especially age and BMI) as well as othei covariates 
that may be on the biologic pathway of effect, resulted in no significant associations 
with PFOA except for’ 17-It-P in the 1995 analysis," 

Aceordingly, we do not believe it is apptopliate to suggest an effect on estladiol from PFOA 
given the lack of’ findings in either linear’ o~ nonlinear models. 

The xefeIenced 1998 publietttion presents hormone data from medical surveillance at Cottage 
Grove in 1993 and 1995.. In addition, hormone levels in workers at 3M’s DecatuI, Alabama 
and Antwelp, Belgium fluomchemical production plants were tested in 1995 and 1997, and 
although the workers’ levels of PFOA were lower than at Cottage Grove, there was no 
association between their PI~OA levels and estradiel.. Ihe published paper’ addressing the 
Decatm and Antwelp smveillance (Olsen et al 1998b) dees not ad&ess the findings on 
PFOA and hormones, but the data axe discussed in the full study report] With respect to 
PFOA, the repoIt states: 

"PFOA ploduction workels in Cottage Grove with set ttm levels up 
to 30 ppm appeared not to have altered serum estradiol levels 
[Olsen et al.., 1998] ....... We did not obseIve any significant 
positive association between estradiol and serum PFOA levels in 
these Antwerp and Decatui employees." (p 30) 

~ Ihe Deeatm and Antwelp smveillance focused on PI~OS and clinical chemislxies, (Olsen et al i998b) 
A statistically significant quadratic model was fit between PFOS and estradiol; however, ~esidual 
diagnostics showed this model was highly influenced by one specific employee whose serum PFOS 
ooncenttations was 128 ppm, the highest measured in the study, with an estradioI value of 92 pg/dL, Ibis 
employee was also obese (BMI- 33), an important cortfbunder (Olsen et al 1998b) 
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In sum, the dxaft consultation repolt’s reference t¢ esttadiol levels in five Cottage Grove worker’s 

in one year’s medical smveillance does not provide a complete and accmme ieview of the body 
of information presented in the ref’elenced publication, nor the overall body of data available on 

this issue.. The epidemiologic evidence does net indicate that PI~ OA affects estradiol at the 

concent~ ations measmed in Cottage Grove WOlkels 

MorCalit~ Studies 

On page 20, the draft consultation repolt concludes that the findings of the mortality 

studies "do not represent epidemiological findings of’ significance." Yet, the summary on pages 

3-4 says that the epidemiologie data ate inconclusive. We suggest the language from the text 
also be used in the summary. 

The diaft consultation repolt (pages l 9-20) discusses the original moltality study of’ 

Cottage Grove wolkels by Gilliland and Mandel (1993) and also the subsequent study by 

Alexander (2001), wkich used an implovedjob-calendar-year’.exposure matrix Although the 
da aft consultation cites finding in the Gillilarid and Mandel (1993) study era 3-fold excess of 

p~vstate cancel among workers with more than ten yems employment, tkis association was not 

confilmed in the updated Alexander study. Ifthe earlier finding is going to be included in the 

consultation repolt, then the report needs to provide some additional detail 

The G-Jlliland and Mandel study used dmation of employment in the Chemical Division 
at Cottage Grove (or lack thereof) as a sm~ogate fox PI~OA expos~e As noted in the &aft 
consultation report, there were ibm’ prostate cancer deaths obselved in Chemical Division 
workers Subsequent iesealch has shown that only one of these emplo~/ees worked in the PI~OA 
production building. (Olsen 1998a, p. 615 ) Additional data have shown that employment 
din’aries is not a good smrogate fox serum PFOA concentrations among employees in the 
Cottage Grove Chemical Division (Olsen et al. 2003a) Thus, the association reported in the 
original molmlity study between duration of employment in the Chemical Division and prostate 
cancer mortality is veiy difficult to interpret.. The original authoxs themselves caution against 
over-interpretation of’ the findings.. 

In the updated study by Alexander (2001), plostate cancei molCality was not significantly 

associated with definite or probable PFOA exposure categories Fulthermore, in a recently 

published review of the toxicology oI’PFOA (Kermedy et al. 2004), the updated mortality da~a 

on prostate cancer m’e fialther plesented and do net show an assocmtion with dulafion of 

employment in an extelnal analysis among those with definite oI p~obable cxposule to P]3OA 

(obselved/expected in parentheses): 0-<1 year (0{0 I);" 1-<5 (2/1.4); 5-<10 (0/0.8); and >_ 10 

(4/2..9). Thus, we caution against citation to the Gilliland and Mandel (I 993) study results 
without full elaboration of’ subsequent findings. 

Ihe draft report notes a finding of excess cerobrovaseulaI disease in Alexander (2001). 
Alexander (2001) considered this finding difficult to interpret and was unable to consider it a 

causal association at this time, 
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General Population Exposure 

Page 4 states that general population levels of’ fluoroehemieaI substances are about ten- 
fold less than levels in workels. This is incoixect. 

Olsen et al (2003a) reported the median serum concentrations ofPFOA from smveillanee 
2000 ofthe Cottage Grove wolkforce who have worked only in the P]3OA ploduction alea to 
be approximately 5 ppm; the mean concentration was 18.4 ppm (95% CI 6..7-30..1). Antwelp 
and Decatm workers’ selum PFOA and PFOS concentlafions avelaged between 1 and 2 ppm. 

(Olsen et al., 1999; Olsen et al. 2003c). 

¯ Ihe general population has average levels of 0.005 ~,pm PFOA and 0.040 ppm PI~OS (Olsen 
et al. 2003b; Olsen et al 2004a; Olsen et al.. 2004b.. ) 

Thus, the difference in mean serum levels between the general population and wolkers engaged 
in either PI~OS or’ PFOA fluorochemical production is about two orders of ma~mitude foi PFOS 
and tl~’ee oi mole orders of magnitude fol PTOA. 

Mm’gins of Exposure 

The &aft consultation report (pages 4, 21) cites margins of exposure for childbearing 
women and attributes these to I~PA The infbrmation comes flora an April 2003 "preliminary 
draft" EPA document foi PFOA (USEPA 2003). A year later, in a Mulch 29, 2004 Fedexal 
Register’ notice, EPA indicated that it had completed its draft PFOA risk assessment and would 
submit it to review by a Science Advisory Bored.. 69 Fed.. Reg 16249.. EPA has not yet released 
that &aft, nor has it yet convened the Science AdvisoI7 Board to review the dlafl. Accoldingly, 
citation ofthe obsolete pleliminaty draft is inappropriate 

~fhe preliminary EPA draft Ieflected a misundemtanding of the phalmacokinetics of 

PFOA in iats. The EPA pleliminary dlaft presented margins of cxposme using blood levels fiom 

female rats without adiusting for theii rapid clealance of PFOA, and thus underestimated rat 
serum levels and the attendant margin of exposme.9 

8 ~hese papers chalactetize serum levels in the U S.. population oi adults, children and the elderly. Ihe 
three studies showed consistent results, with little variation by age ol gendei. 1;or additional references on 
general population eoneen~ations, see Hansen et al. (2001); Kannan et al. (2004 in press); Kuklenyik et 
al. (2004) and 3M (2003). 

9 Itae preliminary draft Iisk assessment document calculated an estimated range for’ mar~ns of exposme 

(MOE) between human serum concentrations of Pl~OA and the serum concentrations that might be fbund 
in weanling ~ats that experienced developmental effects in a two-generation reproductive study. 
Weanling rat serum concenlxations of PFOA were estimated from adult levels that were measured 24 
houls ariel dosing, Use of’the adult 1;0 female scaum concentaation from a sample obtained 24 horns after 
the last dose is a gross underestimate of the values likely to exist in weanling rats given that female rats 

excrete Viltually all PI~OA within 24 hours.. Use of the atea-under-the-culve approach to provide an 
average selurn concentration corrects fbr this phatmaeoldnetic issue 
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Butenhoff et al.. (2004), have presented a risk assessment for PlZOA that takes into 
account the complex phalmacokinetics oIPI~OA (using an area-under-the-crave app~oaeh to 
calculate avelage female Iat serum levels),, The author’s repoit malgins ofexposure for the mean 
serum PI:OA concentration (0.01 ppm) estimated to be the 95~ percentile of general population 
exposure to be between 1600 and 8900 foi various endpoints The margin of exposure foi post- 
natal effects for the mean serum eoncenbation estimated tbr the 95t~ percentile general 
population is 2100.. (Iable 10 in Butenhofl et al. 2004..) 

Ihe PPOA malgins of exposme Iepolted in the draft consultation lepolt ale inaccmate 

and should not be used. l’he suggestion that the malgin ofexposme is 66 is scientifically 
unsound and misleading. 

Environmental Data 

Page 21 of the dlaft repoit gives a BCP for PFOS in bluegills ofz~013, citing the OECD 
document.. However, the OECD document makes cleai this value is for the non-edible poltion of 
the fish only., lhe edible poition (BCF 1124) would be relevant for human health assessment, 
and the whole fish value (BCI3 2796) would be relevant foI ecological risk assessment. We do 
not understand why a BCF foz non-edible poltions of the fish would be the relevant value to 
mention,. 

3M appreciates the Department’s effolts in providing this consultation, and we hope the 
folegoing comments ale helpful in imptoving the scientific accmacy of the consultation iepolt 
If you deem it app~)pfiate, we would appreciate yore fo~wa~’ding a copy of these comments to 
interested pa~ties such as A~[SDR and local autholities.. 

3M would be pleased to plovide any additional information that would be helpful to the 
Depmmaent. 

Dave Douglas, MPCA 
Cindy Weckwetih, Washington Co. 

Sincelely yoms,/~ ~"7"x ~-- 

Michael A.~antoro 
Ditectol, Environmental Health, Safety and 

Regulatory Affairs 
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