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Executive Summary

The United States (US) Army Corps of Engineers Baltimore District on behalf of the Army National
Guard (ARNG) Installations & Environment Division, Cleanup Branch contracted AECOM
Technical Services, Inc. (AECOM) to perform Preliminary Assessments (PAs) and Site
Inspections (Sls) for Perfluorooctanesulfonic acid (PFOS) and Perfluorooctanoic acid (PFOA)
Impacted Sites at ARNG Facilities Nationwide. The ARNG is assessing potential effects on human
health related to processes at facilities that used per- and poly-fluoroalkyl substances (PFAS) (a
suite of related chemicals), primarily in the form of aqueous film forming foam released during
firefighting activities or training, although other PFAS sources are possible. In addition, the ARNG
is assessing businesses or operations adjacent to the ARNG facility (not under the control of
ARNG) that could potentially be responsible for a PFAS release.

AECOM completed a PA for PFAS at Camp Ripley near Little Falls, Minnesota, to assess potential
PFAS release areas and exposure pathways to receptors. Camp Ripley is owned by the State of
Minnesota and managed by the Minnesota Department of Military Affairs. In addition, the
Department of Natural Resources provides technical support to the facility. The performance of
this PA included the following tasks:

o Reviewed data resources to obtain information relevant to suspected PFAS releases
e Conducted a 2-day site visit on 26 and 27 September 2018

e Interviewed current and retired Camp Ripley personnel during the site visit including
Minnesota ARNG environmental managers, the current Camp Ripley Fire and Emergency
Services Fire Chief, the retired City of Randall Fire Chief, Airfield personnel, deployable unit
personnel, purchasing staff, and Range Facility Management personnel

e Completed visual site inspections at known or suspected PFAS release locations and
documented with photographs

e Developed a conceptual site model (CSM) to outline the potential release and pathway of
PFAS for the Areas of Interest (AOIs) and the facility

Six AOls related to potential PFAS release were identified at Camp Ripley during the PA. The
AOls are shown on Figure ES-1 and described below:

Area of Interest Name Used by Potential Release
DEICE
AOI 1 TriMax Discharge MNARNG Early 2000s
Area

AOI 2 Burn Pit FTA MNARNG and USAF 1980s

AOI 3 DHS Demonstration MNARNG and DHS 2014
CMA Discharge

AOI 4 Area MNARNG 2010

AOI 5 WWTP and Sludge MNARNG 1987 to present

Spread Site

AOI 6 SIDTEED MNARNG and DHS 1980s

Infiltration Basin

Based on documented potential PFAS releases at these AQOls, there is potential for exposure to
PFAS contamination in surface soil, surface water, and sediment to site workers, construction
workers, trespassers, and recreational users via ingestion and inhalation; subsurface soil to
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construction workers via ingestion and inhalation; and groundwater to site workers, construction
workers, trespassers, off-facility recreational users, and off-facility residents via ingestion.
Potential off-facility PFAS release areas exist upgradient of Camp Ripley (Figure ES-2). It is
unknown whether the potential off-facility release areas affect Camp Ripley. The CSM for Camp
Ripley is shown on Figure ES-3.
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1. Introduction

1.1 Authority and Purpose

The United States (US) Army Corps of Engineers (USACE) Baltimore District on behalf of the
Army National Guard (ARNG) Installations & Environment Division, Cleanup Branch contracted
AECOM Technical Services, Inc. (AECOM) to perform Preliminary Assessments (PAs) and Site
Inspections (Sls) for Perfluorooctanesulfonic acid (PFOS) and Perfluorooctanoic acid (PFOA)
Impacted Sites at ARNG Facilities Nationwide under Contract Number W912DR-12-D-0014, Task
Order W912DR17F0192, issued 11 August 2017. The ARNG is assessing potential effects on
human health related to processes at their facilities that used per- and poly-fluoroalkyl substances
(PFAS) (a suite of related chemicals), primarily releases of aqueous film forming foam (AFFF)
released during firefighting activities or training, although other sources of PFAS are possible. In
addition, the ARNG is assessing businesses or operations adjacent to the ARNG facility (not
under the control of ARNG) that could potentially be responsible for a PFAS release.

PFAS are classified as emerging environmental contaminants that are garnering increasing
regulatory interest due to their potential risks to human health and the environment. PFAS
formulations contain highly diverse mixtures of compounds. Thus, the fate of PFAS compounds
in the environment varies. The regulatory framework at both federal and state levels continues to
evolve. The US Environmental Protection Agency (USEPA) issued Drinking Water Health
Advisories for PFOA and PFOS in May 2016, but there are currently no promulgated national
standards regulating PFAS in drinking water. In the absence of federal maximum contaminant
levels, some states have adopted their own drinking water standards for PFAS. The State of
Minnesota has adopted screening values of 35 parts per trillion (ppt) for PFOA and 15 ppt for
PFOS (Minnesota Department of Health, 2019). These values are more protective than the
USEPA value of 70 ppt, individually or combined.

This report presents findings of a PA for PFAS at Camp Ripley, near Little Falls, Minnesota, in
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), as amended, the National Oil and Hazardous Substances Pollution Contingency Plan
(40 Code of Federal Regulations Part 300), and USACE requirements and guidance.

This PA Report documents the known fire training areas (FTAs) as well as additional locations
where PFAS may have been released into the environment at Camp Ripley. The term PFAS will
be used throughout this report to encompass all PFAS chemicals being evaluated, including
PFOS and PFOA, which are key components AFFF.

1.2  Preliminary Assessment Methods
The performance of this PA included the following tasks:

o Reviewed data resources to obtain information relevant to suspected PFAS releases
¢ Conducted a 2-day site visit on 26 and 27 September 2018

¢ Interviewed current and retired Camp Ripley personnel during the site visit including
Minnesota ARNG (MNARNG) environmental managers, the current Camp Ripley Fire and
Emergency Services Fire Chief, the retired City of Randall Fire Chief, Airfield personnel,
deployable unit personnel, purchasing staff, and Range Facility Management personnel

e Completed visual site inspections at known or suspected PFAS release locations and
documented with photographs

e Developed a conceptual site model (CSM) to outline the potential release and pathway of
PFAS for the Areas of Interest (AOls) and the facility
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1.3 Report Organization

This report has been prepared in accordance with the USEPA Guidance for Performing
Preliminary Assessments under CERCLA (USEPA, 1991). The report sections and descriptions
of each are:

e Section 1 — Introduction: identifies the project purpose and authority and describes the
facility location, environmental setting, and methods used to complete the PA

e Section 2 - Fire Training Areas: describes the FTAs at the facility identified during the site
visit

¢ Section 3 — Non-Fire Training Areas: describes other locations of potential PFAS releases
at the facility identified during the site visit

e Section 4 - Emergency Response Areas: describes areas of potential PFAS release at the
facility, specifically in response to emergency situations

o Section 5 — Adjacent Sources: describes sources of potential PFAS release adjacent to the
facility that are not under the control of ARNG

e Section 6 — Conceptual Site Model: describes the pathways of PFAS transport and
receptors at each AOI

¢ Section 7 — Conclusions: summarizes the data findings and presents the conclusions of the
PA

e Section 8 — References: provides the references used to develop this document
e Appendix A — Data Resources
e Appendix B — Preliminary Assessment Documentation

e Appendix C — Photographic Log

1.4  Facility Location and Description

Camp Ripley is in Morrison County in central Minnesota near Little Falls, approximately 20 miles
southwest of Brainerd (Figure 1-1). The State of Minnesota purchased 12,000 acres of land from
the Northwestern Improvement Company in 1931, formally establishing Camp Ripley. Since 1951,
the State of Minnesota has purchased additional land expanding Camp Ripley to a total of 53,000
acres. The facility is bordered by the Crow Wing River to the north and the Mississippi River to
the east.

Camp Ripley is currently a maneuver and training center owned by the State of Minnesota and
managed by the Minnesota Department of Military Affairs. In addition, the Department of Natural
Resources provides technical support to the facility. The missions of Camp Ripley are to provide
realistic joint and combined arms training, provide support for state emergencies, and provide
resources that add value to the community.

1.5 Facility Environmental Setting

Camp Ripley is on the western Lake Section of the Central Lowland physiographic province. The
level to slightly rolling topography of Camp Ripley is a result of glacial drift during the Pleistocene
Epoch (US Army Environmental Hygiene Agency [USAEHA], 1994). Ground-surface elevations
range from 1,140 to 1,550 feet above mean sea level. Regionally, topography slopes to the east-
southeast toward the Mississippi River, where the elevations at Camp Ripley are lowest. The most
prominent geomorphologic feature at Camp Ripley is the St. Croix moraine. This moraine
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occupies most of the facility, forming a rough belt of uneven hummocky topography containing
numerous hills, associated depressions, lakes, and wetlands (University of Minnesota Duluth
[UMD], no date [n.d.]). These higher-relief landforms cover about half of Camp Ripley. Lower-
relief landforms, such as outwash plain, old lakebeds, and alluvium, cover about 40 percent. The
remaining areas consist of level terrain and water features (USAEHA, 1994).

1.5.1 Geology

Surficial deposits at Camp Ripley consist of ice-contact and outwash deposits of the St. Croix
moranic system. The outwash deposits were created by glacial meltwaters that flowed through
the Mississippi and Crow Wing River valleys, depositing the poorly sorted sands and gravels in a
band a few miles wide along both sides of the rivers (US Army Center for Health Promotion and
Preventative Medicine [USACHPPM], 2000). The moraine is composed primarily of a
heterogeneous mixture of glacial sediment consisting predominantly of sandy deposits laid down
as flow tills, outwash, and lacustrine sediment by the Rainy and Superior lobes during the St.
Croix glaciation of the Late Wisconsin Period. These deposits overlie the Hewitt till, a loamy glacial
deposit laid down by the Wadena lobe during an earlier glacial advance (UMD, n.d.). Thicknesses
of these unconsolidated deposits vary considerably across Camp Ripley, ranging from 20 feet to
more than 200 feet (USACHPPM, 2000).

Bedrock at Camp Ripley consists of Precambrian age metamorphic rocks (USAEHA, 1994). Slate,
schist, and metamorphosed mafic and intermediate volcanics compose the bedrock under Camp
Ripley. Depth to bedrock at Camp Ripley varies and can be 150 feet or greater (USACHPPM,
2000).

1.5.2 Hydrogeology

In the region surrounding Camp Ripley, the main water-bearing units are composed of
heterogeneous glacial sediments and lacustrine sandy deposits (Progressive Consulting
Engineers, [PCE] n.d.; Quinn, 2006). Occasional sand and gravel components are intercepted at
some well locations (Bruce A. Liesch Associates, Inc [BAL], 1987). Clay layers have been
encountered throughout Camp Ripley, but no laterally extensive confining layers exist within the
unconsolidated deposits (PCE, n.d.).

Depth to groundwater varies from at or near the surface at the northern and eastern boundaries
of the facility to as deep as 288 feet in the higher elevations of the morainic areas (UMD, n.d.)
and is largely dependent on topography (USACHPPM, 2000). Shallow groundwater elevations
measured in the upland regions represent perched groundwater conditions, and the main water-
bearing zone is approximately 30 feet below ground surface in the cantonment area (Foth and
Van Dyke, 1997).

The regional groundwater flow is east-southeast toward the Mississippi River and is defined by a
drainage divide west of Camp Ripley. Groundwater originating east of this divide follows the east-
southeast flow path to the discharge boundaries of Little EIk Creek to the southwest and the Crow
Wing and Mississippi Rivers to the north and east (UMD, n.d.). The complex glacial topography
creates localized variations in the groundwater flow paths, where recharge occurs at topographic
highs and discharge occurs in adjacent topographic lows. In some areas, the shallow groundwater
is thought to be in communication with the many kettle lakes and wetland areas (USACHPPM,
2000).

Camp Ripley has three production wells, Well L, Well N, and Well H that provide drinking water
to the facility, and several private and domestic wells are present along the facility boundary
(Figure 1-2). Groundwater samples for PFAS analysis were collected at Camp Ripley in March
2017 at several locations. Results for PFAS compounds were below the State of Minnesota
screening levels at all locations.
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Since the geologic makeup of the Camp Ripley area aquifer consists primarily of coarse-grained
glacial and lacustrine deposits, the permeability is considered high. Groundwater studies and flow
modeling have characterized the hydraulic conductivity of the glacial deposits at Camp Ripley
from well pump tests and grain size analyses. Calculated hydraulic conductivities from the grain
size analyses vary widely and range from 9.7 feet/day for dense clay loam till to 334 feet/day for
coarse sand and gravel deposits (Quinn, 2006). A pumping test that was performed at an on-
facility groundwater supply well in the cantonment area exhibited very rapid recharge. The
hydraulic conductivity of sediments near this well was calculated to be 408 feet/day (PCE, n.d.).

Natural recharge to the groundwater aquifer system in the Camp Ripley area is primarily through
surface infiltration through the glacial outwash deposits east of the drainage divide (Quinn 2006).
Groundwater level results from the Argonne National Labs 2003 groundwater flow model suggest
that Lake Alexander may contribute to the groundwater recharge (UMD n.d.). Groundwater in the
cantonment area discharges to the Mississippi River, creating a hydrogeologic boundary along
the eastern side of Camp Ripley (UMD, n.d.). Secondary discharge includes pumping for irrigation
and drinking water consumption.

1.5.3 Hydrology

Camp Ripley has abundant surface water as a result of the glacial processes that shaped the
landscape including small inland lakes, wetlands, and streams (MNARNG, 2018) (Figure 1-3).

Camp Ripley is bordered on the north by the Crow Wing River and on the east by the Mississippi
River. The Little EIk River flows west to east, approximately 4 miles south of Camp Ripley. Several
wetlands and lakes exist in the range areas and are thought to be in communication with the
groundwater. Six surface water bodies originate on Camp Ripley and flow off facility to the
Mississippi River, the Crow Wing River, and the Little Elk River.

The three major watersheds on Camp Ripley are the Crow Wing River, City of Little Falls-
Mississippi River, and the Fish Trap Creek watersheds (Figure 1-3). The Little Elk River
watershed is a minor watershed unit. The Crow Wing River watershed receives direct runoff from
about 17 square miles of the northern part of the facility, which is mostly undeveloped. There are
no known point source discharges. The City of Little Falls-Mississippi River watershed is the
largest watershed on the facility, covering about 45 square miles. Almost all of the surface
drainage from the northern, central, and southern areas of the facility is in the City of Little Falls-
Mississippi River watershed. The Little Elk River watershed receives runoff from about 12 square
miles on the southern and southwestern parts of the facility, and numerous small lakes contribute
drainage to the Little Elk River. The Fish Trap Creek watershed is the smallest watershed on the
facility and drains an area of about 10 square miles in the western part of Camp Ripley
(USASCHPPM, 2000; UMD, n.d.).

1.5.4 Climate

The climate at Camp Ripley has wide variations in temperature, ample summer rainfall, and a
persistent winter snow cover. Spring, summer, and fall temperatures are temperate, while
occasional Artic outbreaks occur during the winter (MNARNG, 2018). The average temperature
is 43.35 degrees Fahrenheit (World Climate, 2019). The mean annual precipitation at Camp
Ripley is 26.26 inches, and the mean annual snowfall is about 44 inches, occurring almost entirely
from November through March.

1.5.5 Current and Future Land Use

Camp Ripley is a controlled access facility for military training supported by maneuver training;
weapons familiarization and qualification; aviation and armor gunnery; military occupational
specialty producing and leadership provision of a central maintenance facility; direct service
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support in all classes of supply; provision of personnel services and chaplain services; and military
morale, welfare, and recreation activities. The MNARNG is responsible for the protection and
management of the natural and cultural resources at Camp Ripley and may restrict public access
to the facility when conducting military training; however, many opportunities for public access
and use exist including cross country skiing, deer and turkey hunts, fishing, bird watching, walking,
and camping (MNARNG, 2018).

Currently, Camp Ripley is deficient in maneuver area acreage and improvements to existing lands
are planned to meet current and projected training requirements. Planned improvements include
upgrading existing roads and trails, constructing new maneuver corridors, and creating new
assembly areas.

In 2004, the MNARNG approved the Camp Ripley Army Compatible Use Buffer (ACUB) Program
establishing a three mile buffer (110,000 acres) around the facility to combat encroachment
concerns, especially noise, and in 2015, Camp Ripley was designated the first state sentinel
landscape in the US to promote natural resource sustainability around the facility. In an effort to
expand services to private landowners within the ACUB Program and extend out to a 10-mile
radius around the facility, in 2016, Camp Ripley was designated as a federal Sentinel Landscape.
The federal designation will allow Camp Ripley to more effectively compete for federal funding
from agencies beyond the Department of Defense and to better align federal, state and local
programs that could support private landowners in a Sentinel Landscape (MNARNG, 2018).

Reasonably anticipated future land use is not expected to change from the current land use
described above.
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PFAS Preliminary Assessment Report
Camp Ripley, Minnesota

2. Fire Training Areas

Three FTAs were identified within the Camp Ripley facility during the PA. A description of each
FTAis presented below, and the FTA locations are shown on Figure 2-1. Photographs of the FTAs
appear in Appendix C.

2.1 Current Fire Station (Building 8-197)

Camp Ripley Fire and Emergency Services was established in 2007 and responds to all fire
emergencies at the facility. The current Fire Station (Building 8-197) is immediately northeast of
the Ray S. Miller Army Airfield runway, south of the intersection of Chickamauga Road and Ott
Road. The geographic coordinates are 46°05'38.5"N and 94°21'35.4"W (Figure 2-1). Camp
Ripley Fire and Emergency Services has three fire trucks and three all-terrain vehicles with AFFF
capacity. Nozzle testing has not been conducted at Camp Ripley, and the fire trucks are washed
at the current Fire Station (Building 8-197). Wash water is discharged to a stormwater drain.

Bulk AFFF is stored in the State Warehouse (Building 2-223) and transferred to Camp Ripley fire
trucks at the current Fire Station (Building 8-197) on an as-needed basis. According to the
purchasing supervisor, AFFF was last ordered in 2011. During the site visit, approximately 300-
gallons of Ansul® three percent AFFF and 55-gallons of Phos-Chek® Class A foam were observed
at the State Warehouse (Building 2-223). The geographic coordinates of the State Warehouse
(Building 2-223) are 46°04'38.1"N and 94°21'02.8"W (Figure 2-1). There are no known potential
releases of PFAS at the State Warehouse (Building 2-223); therefore, this area is not considered
a potential release area.

Camp Ripley Fire and Emergency Services conducts annual training with water only. The
MNARNG 434" Support Maintenance Company, established in 2010, trains with Camp Ripley
Fire and Emergency Services and assists in fire emergency response at Camp Ripley. The 434"
stores three fire trucks with AFFF capacity at the old Combined Support Maintenance Shop
(CSMS) (Building 2-166) (Figure 2-1). There are no known potential releases of PFAS at the old
CSMS (Building 2-166); therefore, this area is not considered a potential release area.

Currently, Camp Ripley uses Purple K mobile fire extinguishers at the airfield. However,
historically, the facility had six or seven TriMax 30 fire extinguishers. During interviews with Camp
Ripley Fire and Emergency Services personnel, one potential release area was identified adjacent
to the current Fire Station (Building 8-197) where training occurred. The geographic coordinates
are 46°05'37.5"N and 94°21'41.5"W (Figure 2-1). At this potential release area, one TriMax 30
fire extinguisher was discharged directly to the ground by the MNARNG in the early 2000s.
However, interviewees were unsure whether the fire extinguisher that was discharged contained
AFFF or was a training fire extinguisher. The discharged material was allowed to dissipate in the
grass. No information regarding the concentration or type of AFFF potentially discharged was
available.

2.2 Burn Pit FTA

During an interview with the former Randall Fire Department Fire Chief, a Burn Pit FTA was
identified at the north end of the Camp Ripley runway. The geographic coordinates are
46°05'56.4"N and 94°22'03.7"W (Figure 2-1). The former Randall Fire Department Fire Chief
recalled one coordinated fire training event at the Burn Pit FTAin the late 1980s with the MNARNG
and the US Air Force’s (USAF) 133" Airlift Wing from Minneapolis. Fuel was ignited during the
training exercise and the fire was extinguished with AFFF by the MNARNG and the USAF. No
information was available with regard to the concentration, type, or amount of AFFF used during
the fire training event. Other retired MNARNG personnel indicated the Burn Pit FTA may have
been used for fire training exercises on multiple occasions.
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2.3 Camp Ripley Emergency Management Training Center

On 4 November 2014, Camp Ripley Fire and Emergency Services hosted a training exercise
performed by the Minnesota Public Safety Division of the Department of Homeland Security
(DHS) Emergency Management at the Camp Ripley Emergency Management Training Center
(EMTC). The geographic coordinates of the DHS demonstration are 46°05'24.1"N and
94°20'37.3"W (Figure 2-1). During the training exercise one gallon or less of Chemguard C363 3
percent x 6 percent alcohol resistant (AR)-AFFF concentrate was mixed with 100 gallons of water
and used to perform practical training exercises, dispensing the foam to the ground, by the DHS.
The MNARNG and local municipalities also participated in the training exercises. According to a
2014 Memorandum for Record (Appendix A), the foam was used sparingly, and following the
training event, no residues were visible in the area where the foam was used. Camp Ripley Fire
and Emergency Services personnel indicated that all 100 gallons of the foam mixture were not
used during the event. The final disposition of the remaining foam mixture could not be determined
during the PA; however, interviewees indicated that the remaining foam mixture was most likely
dispensed to the stormwater sewer, which drains to an infiltration basin approximately 100 yards
from the Mississippi River.
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3. Non-Fire Training Areas

Six non-fire training areas where AFFF was potentially released were also identified during the
PA. A description of each non-FTA is presented below, and the non-FTAs are shown on Figure 3-
1. Photographs of the non-FTAs appear in Appendix C.

3.1 Building 2-203

The City of Randall, approximately 8 miles west of Camp Ripley, provided fire emergency
response for structural fires in the cantonment area at Camp Ripley from the 1970s until 2010.
From the 1970s until the 1980s, in the event of a fire emergency at the facility, the City of Randall
utilized two fire trucks, a 530 and 530C, owned by Camp Ripley and stored at Building 2-203 for
firefighting. The geographic coordinates of Building 2-203 are 46°04'42.0"N and 94°21'02.6"W
(Figure 3-1). No information was available regarding if the fire trucks stored at Building 2-203
were washed or whether or not the fire trucks had maintenance issues; however, it was noted that
nozzle testing was not conducted with AFFF. Building 2-203 had floor drains plumbed to an oil-
water separator, which routed to the sanitary sewer and the waste water treatment plant at Camp
Ripley. Building 2-203 was renovated in 2009 or 2010 and is now used by the Department of
Public Safety Force Protection. According to the retired Randall Fire Chief, no emergency
response events occurred at Camp Ripley from the 1970s until 2010 that required the use of
AFFF. There are no known potential releases of PFAS at Building 2-203; therefore, this area is
not considered a potential release area.

3.2 Building 2-272

According to the retired Randall Fire Chief, Camp Ripley did not start using or storing AFFF until
the 1980s. At that time, fixed-wing aircraft from the USAF’s 133" Airlift Wing began arriving at
Camp Ripley to conduct winter operations. During winter operations, the USAF’s 133 Airlift Wing
would fly a crash rescue truck to Camp Ripley from Minneapolis and man the truck during
incoming flights. Bulk AFFF and the crash rescue truck were stored in the west bay of Building 2-
272 to support the operations. The geographic coordinates of Building 2-272 are 46°04'36.9"N
and 94°21'09.2"W (Figure 3-1). The current roads and grounds supervisor at Building 2-272 did
not recall training with AFFF, truck washing, or maintenance issues with the USAF’s fire truck.
The crash rescue truck was returned to Minneapolis with the USAF’s 133" Airlift Wing each spring;
however, the bulk AFFF, which belonged to Camp Ripley, remained stored in Building 2-272. No
information was available on the amount, type, or concentration of AFFF stored in Building 2-272.
Floor drains in Building 2-272 are connected to the sanitary sewer. There are no known potential
releases of PFAS at Building 2-272; therefore, this area is not considered a potential release area.

3.3 Building 8-195

The Ray S. Miller Army Airfield at Camp Ripley was paved in 1986 or 1987, after which a large
crash rescue truck (011A) was brought to the facility by the Airfield Fire Chief and stored at the
old hangar (Building 8-195). The geographic coordinates of the old hangar (Building 8-195) are
46°05'33.6"N and 94°21'09.1"W (Figure 3-1). When the USAF’s 133" Airlift Wing was not at
Camp Riley for winter operations, volunteers would standby with this crash rescue truck at the old
hangar (Building 8-195) during incoming flights. The lead mechanic at the old hangar (Building 8-
195) did not recall any maintenance issues with this crash rescue fire truck; however, he did
indicate that any serious maintenance issues would have required repair at the old CSMS
(Building 2-166). Building 8-195 was renovated in 2010 and is currently a Morale Welfare
Recreation facility. There are no known potential releases of PFAS at Building 8-195; therefore,
this area is not considered a potential release area.
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3.4 United States Property and Fiscal Office Warehouse and the
Combined Maintenance Activity Shop

Unused or expired fire equipment from MNARNG facilities are shipped to the United States
Property and Fiscal Office (USPFO) warehouse at Camp Ripley. The fire equipment, including
TriMax fire extinguishers, are stored and/or processed at the USPFO prior to reutilization or
disposition. The geographic coordinates of the USPFO warehouse are 46°04'53.3"N and
94°21'47.0"W (Figure 3-1). According to USPFO warehouse interviewees TriMax fire
extinguishers have been returned to the warehouse for disposition. Seven TriMax fire
extinguishers from the St. Paul Army Aviation Support Facility (AASF) Holman Field were received
emptied, nine TriMax fire extinguishers from the St. Cloud AASF containing AFFF were received
full and are at the warehouse, and 6-7 units from Camp Ripley were received, but it was unknown
if the units were received full or emptied at the airfield. No issues regarding AFFF leakage from
the equipment were noted by the USPFO.

Due to the presence of compressed gas cylinders, TriMax fire extinguishers must be demilitarized
prior to final disposition. Demilitarization of the TriMax fire extinguishers requires the equipment
to be physically destroyed by the Combined Maintenance Activity (CMA) Shop at Camp Ripley.
The geographic coordinates of the CMA are 46°04'52.0"N and 94°22'02.5"W (Figure 3-1). For
demilitarization, the USPFO equipment specialist furnishes special instructions regarding the
degree of physical destruction of the equipment to the CMA. However, because AFFF is not
regulated as a hazardous substance, no instructions regarding disposal of the AFFF mixture in
the tanks are given to the CMA. According to CMA interviewees, AFFF was dispensed once to
the ground outside by the MNARNG during demilitarization of a TriMax 30 fire extinguisher in
approximately 2017. The AFFF was then allowed to dissipate in the grass. The geographic
coordinates of the location where the TriMax 30 fire extinguisher was emptied are 46°04'59.1"N
and 94°22'05.9"W (Figure 3-1). At the time of the site visit, nine TriMax 30 fire extinguishers
containing AFFF shipped from the St. Cloud AASF were at the USPFO warehouse awaiting
demilitarization.

3.5 Waste Water Treatment Plant

The Camp Ripley Waste Water Treatment Plant (WWTP) is south of the intersection of Bettenburg
Avenue Road and Highway 115 (Figure 3-1). The geographic coordinates are 46°04'29.1"N and
94°20'13.2"W. The Camp Ripley WWTP is a Class B Facility with a continuous discharge to the
Mississippi River. Camp Ripley has been permitted to perform land application of sludge from the
WWTP since 1987 south of Argonne Road between Gettysburg Road and 140" Avenue at the
Sludge Spread Site. The geographic coordinates are 46°06'22.8"N and 94°22'57.2"W. Camp
Ripley deposits less than 320 tons of sludge at the Sludge Spread Site per year. Because the
WWTP does not contain a treatment system for PFAS it is possible that land application of sludge
containing PFAS at the Sludge Spread Site and WWTP discharge of PFAS to the Mississippi
River has occurred.

3.6 Stormwater Infiltration Basin

Based on interviews, the disposition of the remaining foam mixture used during the fire training
event at the EMTC (Section 2.3) was most likely dispensed to the stormwater sewer system. The
volume of mixture dispensed would have been less than the original 100 gallons which was made
for the training event. The stormwater sewer system, in the cantonment area drains to the
stormwater infiltration basin located north of Chickamauga Road, approximately 100 yards from
the Mississippi River (Figure 3-1). The geographic coordinates are 46°05'42.87"N and
94°20'05.44"W.
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3.7 Landfills

One former landfill, the Camp Ripley Closed Mixed Municipal Landfill, exists at Camp Ripley in
the cantonment area. The geographic coordinates are 46°06'19.8"N and 94°21'40.2"W (Figure 3-
1). The former Landfill, which occupies approximately 11 acres, accepted a variety of wastes from
the facility until its closure in 1988. Several small landfills also exist within the training areas.

Landfills are not usually a primary potential release area of PFAS, but materials disposed of in
landfills may create a secondary source of contamination. Such materials, to name a few, may
include sludge from a WWTP that processes PFAS-laden water, used AFFF storage containers,
or products associated with waterproofing uniforms or boots. At Camp Ripley, no information
obtained indicates PFAS-related materials were disposed of in the landfill.

3.8 Prescribed Burns

Prescribed fires are used at Camp Ripley to enhance the military training environment and reduce
hazards. The prescribed burns primarily aim to manage native prairie grass and woody
encroachment, enhance seed production, control brush, reduce fuel-hazards, and improve forest
management and habitats for species in greatest conservation need (MNARNG, 2018). According
to interviewees, water and Class A foams (which do not contain PFAS) are used for suppression
during wildland fires and prescribed burns at Camp Ripley. AFFF is not used during wildland fire
and prescribed burn operations.
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4. Emergency Response Areas

Camp Ripley personnel identified one emergency response area during the PA. The emergency
response area is shown on Figure 4-1.

4.1 Crash Site

On 13 March 1993, two MNARNG rotary-winged aircraft engaged in routine low-level training
flights at Camp Ripley collided midflight about 15 miles down range. The geographic coordinates
of the crash site are 46°12'45.5872" N and 94°23'52.5914"W (Figure 4-1). According to
interviewees, there was not a post-crash fire and three to four feet of snow covered the ground at
the time of the crash. Therefore, AFFF was not used at the crash site, and this area is not
considered a potential release area.
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5. Adjacent Sources

Four potential off-facility sources of PFAS near Camp Ripley, not under the control of the
MNARNG, were identified during the PA. One potential off-facility source is a chrome plating
facility. The other three potential off-facility sources were identified through the terms of the
Cuyuna Agreement with the Range Fire Chiefs Association, which allows surrounding
communities to use AFFF from Camp Ripley for response to emergency events outside of the
facility. If AFFF from Camp Ripley is used for an emergency event outside the facility, the AFFF is
replaced by the responding agency that used the AFFF. A description of each potential off-facility
source is presented below, and the locations of are shown on Figure 5-1.

5.1 Coal Train Collision

On 14 June 1984 two Burlington Northern Railroad Company coal trains collided head-on in a
wooded area near Motley, Minnesota, approximately one mile south of the intersection of Highway
210 and Bridgeman Road in May Township. The geographic coordinates of the collision are
46°19'22.1"N and 94°34'46.9"W (Figure 5-1). A massive fire resulted from the collision, and
approximately 100 gallons of AFFF concentrate were taken from Camp Ripley by Firemen from
the cities of Motley, Staples, and Pillager to extinguish the fire. Motley is approximately 30 miles
north of Camp Ripley.

5.2 Fuel Tanker Accident

According to interviewees, a fuel tanker rolled over on Highway 371 near Brainerd, Minnesota,
sometime in the 1990s. The fuel tanker did not catch fire; however, AFFF was dispensed to
smother the fuel vapors. Approximately 100 gallons of AFFF concentrate were taken from Camp
Ripley for this emergency event. The exact location of the fuel tanker rollover could not be
determined. Brainerd is approximately 25 miles north of Camp Ripley.

5.3 Central Minnesota Ethanol Cooperative Fire

On 29 October 2007 smoldering wood chips in a gasification silo at the Central Minnesota Ethanol
Cooperative caused the roof of the silo to explode and collapse. Approximately 300 gallons of AR-
AFFF concentrate were taken from Camp Ripley by the Little Falls Fire Department to respond to
the emergency event. The Central Minnesota Ethanol Co-op is about five miles south of Camp
Ripley. The geographic coordinates are 46°01'16.0"N and 94°20'20.8"W (Figure 5-1).

5.4 Keystone Automotive

One additional source of PFAS, not adjacent to Camp Ripley was identified in a report by Delta
Consultants titled Perfluorocarbon (PFC)-Containing Firefighting Foams And Their Use In
Minnesota: Keystone Automotive (Delta Consultants, 2010). Keystone Automotive is a chrome
plating operation in Brainerd, Minnesota (Figure 5-1). Historically, Keystone Automotive used
Fumetrol™ 140 Mist Suppressant to reduce surface tension in chrome plating baths and reduce
emissions of hexavalent chromium from the plating solution. Fumetrol™ 140 Mist Suppressant
contains PFAS between 1 percent and 7 percent by weight. The company reportedly used
approximately 30 gallons per year of the solution before switching to a different mist suppressant
in September 2007 (US Health and Human Services, 2008). Brainerd is approximately 25 miles
north of Camp Ripley.
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6. Preliminary Conceptual Site Model

Based on the PA findings, six AOls were identified at Camp Ripley: AOI 1 TriMax Discharge Area,
AOI 2 Burn Pit FTA, AOI 3 DHS Demonstration, AOI 4 CMA Discharge Area, AOlI 5 WWTP and
Sludge Spread Site, and AOI 6 Stormwater Infiltration Basin. The AOI locations are shown on
Figure 6-1. Potential off-facility PFAS release areas exist upgradient of Camp Ripley, it It is
unknown whether the potential release areas affect the facility (Figure 6-2). The following sections
describe the CSM components and the specific CSM developed for each AOI. The CSM identifies
the three components necessary for a potentially complete exposure pathway: (1) source, (2)
pathway, (3) receptor. If any of these elements are missing, the pathway is considered incomplete.

In general, the potential PFAS exposure pathways are ingestion and inhalation. Human exposure
via the dermal contact pathway may occur, and current risk practice suggests it is an insignificant
pathway compared to ingestion; however, exposure data for dermal pathways is sparse and
continues to be the subject of PFAS toxicological study. Receptors for Camp Ripley include site
workers, construction workers, trespassers, off-facility recreational users, and off-facility
residents. The CSMs for each AOI indicate which specific receptors could potentially be exposed
to PFAS.

6.1 AOI 1 TriMax Discharge Area

AOI 1 is the TriMax Discharge Area adjacent to the current Fire Station (Building 8-197). Potential
PFAS releases to soil by the MNARNG occurred once in the early 2000s when a TriMax 30 fire
extinguisher was discharged to the ground. Interviewees were unsure whether the fire
extinguisher that was discharged contained AFFF or was a training fire extinguisher.

PFAS are water soluble and can migrate readily from soil to groundwater, which is estimated to
be at approximately 30 feet below ground surface in the cantonment area at Camp Ripley (Foth
and Van Dyke, 1997). Because it is possible PFAS releases to surface soil at AOI 1 have occurred,
PFAS may have migrated from the surface soil to the groundwater via leaching. Drinking water
for Camp Ripley is drawn from three production wells at the facility, Well L, Well N and Well H,
and several private and domestic wells are present along the facility boundary. Drinking water
samples from Well L, Well N, and Well H were analyzed for PFAS in 2017. All results for PFAS
were below the State of Minnesota screening levels.

Ground-disturbing activities to soil at AOl 1 may result in site worker, construction worker, and
trespasser exposure to potential PFAS contamination. Ground-disturbing activities to subsurface
soil could result in construction worker exposure. Therefore, the exposure pathways for inhalation
of soil particles and ingestion of surface soil are potentially complete for these receptors. The
facility drinking water supply wells are located to the southwest of AOI 1. Based on the east-
southeastern groundwater flow direction at Camp Ripley, potential PFAS releases at AOI 1 would
not impact the drinking water supply wells. In addition, there are no domestic or private wells
outside of the eastern facility boundary on the west side of the Mississippi River. Therefore, the
drinking water exposure pathway for site workers, construction workers, trespassers, and off-
facility residents is incomplete. No surface water features flow through AOI 1; therefore, surface
water and sediment exposure pathways are also incomplete. The CSM for AOI 1 is shown on
Figure 6-3.

6.2 AOI 2 Burn Pit FTA

AOI 2 is the Burn Pit FTA. One coordinated fire training event occurred at the Burn Pit FTA in the
late 1980s with the MNARNG and the USAF’s 133rd Airlift Wing from Minneapolis; however, the
burn pit may have been used for coordinated fire training exercises on multiple occasions.
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Because potential PFAS releases to surface soil at AOI 2 have occurred, PFAS may migrate from
the surface soil to the groundwater via leaching. The pathways and receptors for AOI 2 are the
same as described in Section 6.1. The CSM for AOI 2 is shown on Figure 6-3.

6.3 AOI 3 DHS Demonstration

AOI 3 is the DHS Demonstration at the EMTC. On 4 November 2014, one gallon or less of
Chemguard C363 3 percent x 6 percent AR-AFFF concentrate was mixed with 100 gallons of
water and used to perform practical training exercises by the Minnesota Public Safety Division of
the DHS, the MNARNG, and local municipalities. Camp Ripley Fire and Emergency Services
personnel indicated that all of the foam mixture was not used during the event, but the final
disposition of the remaining foam mixture could not be determined.

Because potential PFAS releases to surface soil at AOI 3 have occurred, PFAS may migrate from
the surface soil to the groundwater via leaching. Ground-disturbing activities to surface soil at AOI
3 may result in site worker, construction worker, and trespasser exposure to potential PFAS
contamination. Ground-disturbing activities to subsurface soil could result in construction worker
exposure. Therefore, the exposure pathways for inhalation of soil particles and ingestion of soil
are potentially complete for these receptors. AOI 3 is northeast of the facility drinking water supply
wells. Based on the location of AOI 3 and the east-southeastern groundwater flow direction at
Camp Ripley, the drinking water supply wells are not impacted by potential PFAS releases at AOI
3, and the exposure pathway for groundwater to all receptors is incomplete. AOI 3 is less than
one-half mile from the Mississippi River. Due to the proximity of the AOI to this surface water body,
it is possible that shallow groundwater from AOI 3 interacts with the surface water and sediment
at the Mississippi River. Therefore, the surface water and sediment exposure pathways for site
workers, construction workers, trespassers, and off-facility recreational users via ingestion are
potentially complete. The CSM for AOI 3 is shown on Figure 6-4.

6.4 AOIl 4 CMA Discharge Area

AOI 4 is the CMA Discharge Area. Potential PFAS releases to soil by the MNARNG occurred once
in approximately 2010 when AFFF was dispensed to the ground outside during demilitarization of
a TriMax 30 fire extinguisher by the MNARNG. AQI 4 is approximately 300 feet southeast of Well
L, 300 feet southwest of Well N, and less than three-quarters of a mile northeast of Well H.

Because potential PFAS releases to surface soil have occurred at AOI 4, PFAS may have
migrated from the surface soil to the groundwater via leaching. Ground-disturbing activities to
surface soil at AOIl 4 may result in site worker, construction worker, and trespasser exposure to
potential PFAS contamination. Ground-disturbing activities to subsurface soil could result in
construction worker exposure. Therefore, the exposure pathways for inhalation of soil particles
and ingestion of soil are potentially complete for these receptors. Due to the close proximity of
the facility drinking water supply wells to AOI 4, potential PFAS releases at this AOl may impact
the drinking water at the facility. In addition, based on the east-southeastern groundwater flow
direction, it is possible domestic and private wells outside of the southern facility boundary near
the main gate may be impacted. Therefore, the drinking water exposure pathway for site workers,
construction workers, trespassers, and off-facility residents is potentially complete. No surface
water features flow through or near AOI 4; therefore, surface water and sediment exposure
pathways are also incomplete. The CSM for AOI 4 is shown on Figure 6-5.

6.5 AOI 5 WWTP and Sludge Spread Site

AOI 5 is the WWTP and the Sludge Spread Site. Camp Ripley has been permitted to perform land
application of sludge from the WWTP at the Sludge Spread Site since 1987. Because the WWTP
does not contain a treatment system for PFAS and March 2017 post-treatment results had
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detections for PFAS below the State of Minnesota screening levels, it is possible that land
application of sludge containing PFAS at the Sludge Spread Site and WWTP discharge of PFAS
containing effluent to the Mississippi River has occurred.

Because land application of sludge that may contain PFAS has occurred at the northern location
of AOI 5, PFAS may have migrated from the surface soil to the groundwater via leaching. Ground-
disturbing activities to surface soil at AOlI 5 may result in site worker, construction worker, and
trespasser exposure to potential PFAS contamination. Ground-disturbing activities to subsurface
soil could result in construction worker exposure. Therefore, the exposure pathways for inhalation
of soil particles and ingestion of soil are potentially complete for these receptors. Based on the
east-southeastern groundwater flow direction at Camp Ripley, the northern location of AOI 5
(Sludge Spread Site) is upgradient of the facility drinking water supply wells and a drinking water
well (Well #23) at the northwest end of the cantonment area. In addition, it is possible domestic
and private wells outside of the southern facility boundary near the main gate are impacted.
Therefore, the drinking water exposure pathway for site workers, construction workers,
trespassers, and off-facility residents is potentially complete. Because discharge of PFAS from
the WWTP to the Mississippi River may have occurred, off-facility surface water and sediment
exposure pathways for site workers, construction workers, trespassers, and off-site recreational
users are also potentially complete. The CSM for AOI 5 is shown on Figure 6-6.

6.6 AOI 6 Stormwater Infiltration Basin

AOI 6 is the Stormwater Infiltration Basin. One gallon or less of Chemguard C363 3 percent x 6
percent AR-AFFF concentrate was mixed with 100 gallons of water and used to perform practical
training exercises at the EMTC (Section 6.3). Camp Ripley Fire and Emergency Services
personnel indicated that all of the foam mixture was not used during the event, but the final
disposition of the remaining foam mixture was most likely disposed of in the stormwater sewer
system within the cantonment which drains to a stormwater infiltration basin.

Because a potential PFAS release to surface soil at AOI 6 has occurred, PFAS may migrate from
the surface soil to the groundwater via leaching. Ground-disturbing activities to surface soil at AOI
6 may result in site worker, construction worker, and trespasser exposure to potential PFAS
contamination. Ground-disturbing activities to subsurface soil could result in construction worker
exposure. Therefore, the exposure pathways for inhalation of soil particles and ingestion of soll
are potentially complete for these receptors.

Maintenance activities to the basin my result in site workers, construction workers, and
trespassers being exposed to potential PFAS contamination in surface water and sediment via
ingestion; therefore, the exposure pathways for these receptors are potentially complete. AOI 6
is less than 100 yards from the eastern facility boundary and Mississippi River. Due to the
proximity of the AOI to this surface water body, it is possible that shallow groundwater from AOI 6
interacts with the surface water and sediment of the Mississippi River. Therefore, surface water
and sediment exposure pathways for off-facility recreational users via ingestion are also
potentially complete. AOI 6 is northeast of the facility drinking water supply wells. Based on the
location of AOI 6 and the east-southeastern groundwater flow direction at Camp Ripley, the
drinking water supply wells are not likely impacted by potential PFAS releases at AOI 6, and the
exposure pathway for groundwater to all receptors is incomplete. The CSM for AOI 6 is shown on
Figure 6-4.
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7. Conclusions

This report presents a summary of available information gathered during the PA on the use and
storage of AFFF and other PFAS-related activities at Camp Ripley. The PA findings are based
on the information presented in Appendix A and Appendix B.

7.1 Findings

Five AQIs related to potential PFAS release were identified at Camp Ripley (Table 7-1) during the
PA (Figure 7-1):

Table 7-1: AOIs at Camp Ripley

Potential Release

Area of Interest Name Used by Dates
AOI 1 TriMax Discharge MNARNG Early 2000s
rea
AOI 2 Burn Pit FTA MNARNG and USAF 1980s
AOI 3 DHS Demonstration MNARNG and DHS 2014
AOI 4 Gl DlseliEr MNARNG 2010
Area
WWTP and Sludge
AOI 5 Spread Site MNARNG 1987 to present
AOI 6 SUETNERT MNARNG 2014
Infiltration Basin

Based on documented potential PFAS releases at these AOls, there is potential for exposure to
PFAS contamination in surface soil, surface water, and sediment to site workers, construction
workers, trespassers, and recreational users via ingestion and inhalation; subsurface soil to site
workers and construction workers via ingestion and inhalation; and groundwater to site workers,
construction workers, trespassers, recreational users, and off-facility residents via ingestion.
Potential off-facility PFAS release areas exist upgradient of Camp Ripley, it. It is unknown whether
the potential release areas affect the facility (Figure 7-2).

The following areas discussed in Section 2 through Section 5 were determined to have no
suspected release (Table 7-2).

Table 7-2: No Suspected Release Areas at Camp Ripley

No Suspected Rationale for No Suspected Release

Release Area Used by Determination

There are no known potential releases of PFAS
at the State Warehouse (Building 2-223);
therefore, this area is not considered a potential
release area.

Building 2-223 MNARNG

There are no known potential releases of PFAS
Building 2-166 MNARNG at the old CSMS (Building 2-166); therefore, this
area is not considered a potential release area.
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No Suspected Rationale for No Suspected Release

Release Area Determination

MNARNG and the | There are no known potential releases of PFAS

Building 2-203 City of Randall Fire | at Building 2-203; therefore, this area is not
Department considered a potential release area.

MNARNG and There are no known potential releases of PFAS

Building 2-272 USAF 133 Airlift | at the Building 2-272; therefore, this area is not
Wing considered a potential release area.

There are no known potential releases of PFAS
Building 8-195 MNARNG at Building 8-195; therefore, this area is not
considered a potential release area.

7.2 Uncertainties

A number of information sources were investigated during this PA to determine the potential for
PFAS-containing materials to have been present, used, or released at the facility. Historically,
documentation of PFAS use was not required because PFAS were considered benign. Therefore,
records were not typically kept by the facility or available during the PA on the use of PFAS in
training, firefighting, or other non-traditional activities, or on its disposition.

The conclusions of this PA are predominantly based on the information provided during interviews
with personnel who had direct knowledge of PFAS use at the facility. Sometimes the provided
information was vague or conflicted with other sources. Gathered information has a degree of
uncertainty due to the absence of written documentation, the limited number of personnel with
direct knowledge due to staffing changes, the time passed since PFAS was first used (1969 to
present), and a reliance on personal recollection. Inaccuracies may arise in potential PFAS
release locations, dates of release, volume of releases, and the concentration of AFFF used.
There is also a possibility the PA has missed a source of PFAS, as the science of how PFAS may
enter the environment continually evolves.

In order to minimize the level of uncertainty, readily available data regarding the use and storage
of PFAS were reviewed, retired and current personnel were interviewed, multiple persons were
interviewed for the same potential source area, and potential source areas were visually
inspected. Table 7-3 summarizes the uncertainties associated with the PA.

Table 7-3: Uncertainties

Area of Interest Source of Uncertainty

All AOls No or limited information was available on the type, amount,
and concentration of AFFF used at each AOI.

AOI 1 TriMax Discharge Interviewees were unsure whether the fire extinguisher that

Area was discharged contained AFFF or was a training fire
extinguisher with dish soap.

AOI 2 Burn Pit FTA The frequency of AFFF fire training activities at AOI 2 could not

be determined during the PA. One coordinated fire training
event was recalled; however, AOI 2 may have been used on
multiple occasions.

AOI 3 DHS Camp Ripley Fire and Emergency Services personnel indicated
Demonstration and AOI 6 | that all of the foam mixture was not used during the event. The
Stormwater Infiltration final disposition of the remaining foam mixture could not be

Basin determined; however, interviewees indicated that the remaining
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Area of Interest Source of Uncertainty

foam mixture was most likely dispensed to the stormwater
sewer, which drains the stormwater infiltration basin located
north of Chickamauga Road.

Camp Ripley turned in 6-7 Tri-Max units to USPFO, but it is
unknown if the units were emptied prior to shipment or if the
contents were emptied at AOI 4.

The WWTP does not contain a treatment system for PFAS and
March 2017 post-treatment results had detections for PFAS
below the State of Minnesota screening levels. Therefore, land
application of sludge containing PFAS at the Sludge Spread
Site and discharge of PFAS to the Mississippi River may have
occurred.

The USAF’s 133" Airlift Wing conducted winter operations at
Camp Ripley each winter. No information was available
regarding the USAF’s use of PFAS during winter operations.

AOI 4 CMA Discharge
Area

AOI 5 WWTP and Sludge
Spread Site

AllAQls

Potential off-facility sources PFAS release areas exist upgradient of Camp Ripley. It is unknown
whether or not the off-facility sources affect the Camp Ripley.

7.3

Interviews and records (covering 1970s to present) indicate that current or former ARNG activities
may have resulted in potential PFAS releases at the 5 AOIs identified during the PA. Based on
the CSMs developed for the AOIls, there is potential for receptors to be exposed to PFAS
contamination in soil, groundwater, surface water, and sediment at these AOls. Table 7-4
summarizes the rationale used to determine if the AOIls should be considered for further
investigation under the CERCLA process and undergo a Sl.

Potential Future Actions

ARNG evaluates the need for an S| at Camp Ripley based on the presence of a PFAS release.
possible receptors, and the migration of PFAS contamination to resources.

Table 7-4 PA Findings Summary

Potential Future

AOI Location Action

Rationale

Area of Interest

Approximately 12 gallons of Proceed to an
AOI 1 TriMax 46°05'37.5"N . SlI, focus on soil
) ot " AFFF concentrate used once in
Discharge Area 94°21'41.5"W and
the early 2000s
groundwater
AFFF fire training activities have Proceed to an
o(\&! - been conducted at AOI 2. The .
. 46°05'56.4"N . SlI, focus on soil
AOI 2 Burn Pit FTA onmy " frequency of training, and
94°22'03.7"W . and
amount, type, and concentration roundwater
of AFFF used is unknown. 9
46°05'24.1"N | One gallon or less of Chemguard | Proceed to an
AOI 3 DHS 94°20'37.3"W | C363 3 percent x 6 percent AR- Sl, focus on soil,
Demonstration AFFF concentrate used once in surface water,
2014 and sediment
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Area of Interest AOI Location Rationale Potential Future

Action
Approximately 1-2 gallons of CTREEEE D I
AOIl 4 CMA 46°04'59.1"N . Sl, focus on soil
. oo " AFFF concentrate used once in
Discharge Area 94°22'05.9"W : and
approximately 2017
groundwater

Land application of sludge
containing PFAS (less than 320
AOI 5 WWTP and 46°06'22.8"N | tons per year) at AOI 5 and
Sludge Spread Site | 94°22'57.2"W | discharge of PFAS from the
WWTP to the Mississippi River
may have occurred

Proceed to an
SlI, focus on saill,
groundwater,
surface water,
and sediment

46°05'42.87"N | One gallon or less of Chemguard | Proceed to an
94°20'05.44"W | C363 3 percent x 6 percent AR- SlI, focus on saill,
AFFF concentrate may have groundwater,
been disposed of in the surface water,
stormwater sewer system and sediment

AOI 6 Stormwater
Infiltration Basin
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PFAS Preliminary Assessment Report
Camp Ripley, Minnesota

Data Resources will be provided separately on CD. Data Resources for Camp Ripley include:

Camp Ripley Leases, Licenses, and Permits

e 1996 Camp Ripley Boundary Survey

e 2017 Camp Ripley Certificate of Title

Camp Ripley AFFF Release Documentation

e 2008 PFCs in Minnesota’s Ambient Environment Progress Report
e 2008 Health Consultation Report

e 2009 PFCs and Class B Firefighting Foam

e 2010 PFCs and Their Use in Minnesota

e 2011 PFC Survey and Sampling Activities

e 2014 Camp Ripley Memorandum for Record

o 2018 Camp Ripley Preliminary Assessment Sign-In Sheet

Camp Ripley Fire Fighting Training Documentation

e 2018 RFMSS Fire Training Report for Central Lakes College
Previous Investigations Completed at Camp Ripley

o No date Camp Ripley Aquifer Protection Plan

o No date Camp Ripley Stream Discharge Report

e 2002 Camp Ripley Compliance Sampling Program Report

e 2006 Wellhead Protection Report

e 2013 Camp Ripley Operational Range Assessment Phase |l Report
e 2016 Groundwater Monitoring Report for the Old Landfill

o 2018 Camp Ripley Training Site Integrated Natural Resource Management Plan
Camp Ripley Facility Maps

e 2007 Camp Ripley Installation Map

e 2019 Helicopter Crash Site Map

Camp Ripley EDR Report

e 2018 Camp Ripley EDR Report
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STATE OF MINNESOTA

OFFICE OF THE ATTORNEY GENERAL

SUITE 1800

445 MINNESOTA STREET
ST. PAUL, MN 55101-2134
TELEPHONE: (651) 297-2040

July 21, 2017

CERTIFICATE OF TITLE

STATE OF MINNESOTA, PROJECT TITLE: Battalion Headquarters, Transient Training;
WO121L.M-17-2-2004; NGB PN 270281 / MN PN 17126

LOCATION OF SITE: Camp Ripley, Little Falls, Minnesota.

I hereby certify that the State of Minnesota is possessed of fee simple title in the
hereinafter described real property, as evidenced by a warranty deed from Northwestern
Improvement Company, recorded August 10, 1931, in Book 90 of Deceds, Page 486 of the
official records of the County of Morrison; a warranty deed from Topeka Land Company,
recorded June 1, 1942, in Book 110 of Deeds, Page 280 of the official records of the
County of Morrison; a warranty deed from School District No. 12, recorded September 12,
1950, in Book 127 of Deeds, Page 542 of the official records of the County of Morrison; a
warranty deed from George T. Porterfield, recorded May 5, 1953, in Book 133 of Deeds,
Page 430 of the official records of the County of Morrison; a warranty deed from Jessie
Swanson, recorded January 2, 1930, in Book 94 of Deeds, Page 60 of the official records of
the County of Morrison; a warranty deed from Andrew and Christina Lundgren, recorded
January 2, 1930, in Book 94 of Deeds, Page 63 of the official records of the County of
Morrison; a warranty deed from Arthur E. and Olga T. Anderson, recorded January 2, 1930,
in Book 94 of Deeds, Page 65 of the official records of the County of Morrison; a warranty
deed from Lloyd R. and Mae Anderson, recorded January 2, 1930, in Book 94 of Deeds,
Page 62 of the official records of the County of Morrison; a warranty deed from Joseph E.
and Hildegard Anderson, recorded January 2, 1930, in Book 94 of Deeds, Page 61 of the
official records of the County of Morrison; and Axel A. and Harriet E. Anderson, recorded
January 20, 1930, in Book 94 of Deeds, Page 64 of the official records of the County of
Morrison; by a Quit Claim Deed N.P. and Malinda S. Swanson, recorded February 15, 1930,
in Book 93 of Deeds, Page 191; and by the certified copy of the Final Certificate of the
eminent domain actions known as State v. Sprandel, et al., and State v. Anderson, et al.,
recorded in Book A-27 of Judgments, Page 168 of the official records of the County of
Morrison and by the Quit Claim Deed from the County of Morrison dated June 11, 1976;
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that such title in said real property is good, valid and sufficient, and subject to no liens or

encumbrances.

I further certify that the interest of the State of Minnesota in and to said real
property is adequate to justify the expenditure of public funds of the State of Minnesota in
the improvement thereof for Army National Guard purposes and subject to the limitations set
forth in Title 10, USC, Chapter 1803, as amended, and that the intended use of said lands
and improvements by the Minnesota Army National Guard is in compliance with applicable
statutes, local laws, and ordinances. Said real property, referred to as the “Cantonment Area,”
is described as follows:

Beginning at a point on the west bank of the Mississippi River and the north

right- of-way line of Minnesota Trunk Highway No. 115 in Government
Lot 2, Section 16, Township 130 North, Range 29 West 5th P.M.; thence
west along said right- of-way line which is fifty feet (50") north of the
center line of said highway to a point on the west section line of Section
16, same township and range, said point being 125.0 feet north of the west
1/16 corner of the NW 1/4 of said Section 16, thence west and northerly
along the north right-of-way line of said highway to a point on the west
section line of Section 8, same township and range, said point being fifty
feet (50") north of the SW comer of said Section 8; thence north along the
section line to the SW corner of Section 5, same township and range;
thence north along the section line to the NW corner of said Section 5;
thence east along the section line to a point on the west bank of the
Mississippi River; thence southerly along the said west bank to point of
beginning. And that portion of Lot 2, Section 16, Township 130 North,
Range 29 West, beginning at a point on the north line of said Lot 2,
1400 feet east, measured along said lot line from the northwest corner
thereof; thence southeasterly along a line making an angle of 33 degrees 30
minutes with said lot line in the southeast quadrant to the west bank of the
Mississippi River, thence northerly along said west bank of the
Mississippi River bank to the north line of said lot; thence west along the
north line of said lot to place of beginning. The above-described real
property contains 2,060 acres, more or less.

Subject to the following exceptions:

[
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A pole line easement to the Cuyuna Range Power Company;

That part of Government Lot One (1) in Section 5, Township 130 North,
Range 29 West, known as the Green Prairie Cemetery;

A utility easement to Aquila, Inc. - PNG (now known as "Minnesota Energy
Resources Corporation"); and



4, A lease to Allete, Inc. d/b/a Minnesota Power, for solar field purposes.

Being the lands referred to in Agreement No. W912LM-17-2-2004, between the United
States and the State of Minnesota for the construction of the Minnesota National Guard
Battalion Headquarters, Transient Training NGB PN 270281 / MN PN 17126 at Camp
Ripley, Little Falls, Minnesota. The lands referred to in Agreement No. W912LM-17-2-
2004 are located within the Cantonment Area described above at approximately N 46-5-46.6 W
94-21-12.

This Certificate is made upon reliance on prior Certificates of Title by the
Attorney General to the same property dated September 14, 1982, April 6, 1979,
supplement thereto dated August 6, 1982, and supplement thereto dated June 8, 1983,
Certificate of Title dated January 14, 1985, Certificate of Title dated April 2, 1985,
Certificate of Title dated November 13, 1986, Certificate of Title dated June 29, 1989,
Certificate of Title dated October 19, 1989, Certificate of Title dated January 8, 1990,
Certificate of Title dated December 7, 1990, Certificate of Title dated May 21, 1992,
Certificate of Title dated December 9, 1992, Certificate of Title dated June 25, 1993,
Certificate of Title dated August 31, 1993, Certificate of Title dated November 16,
2009, and by a review of the Morrison County real estate records from the date of the
above-referenced Certificates of Title until the date of 11:30 a.m., May 19, 2017.

Dated: __7/ Pl / (7 LORI SWANSON

Attorney General
State of Minnesota

RY S. THOMPSON (#027107X)
istant Attorney General

445 Minnesota Street, Suite 1800

St. Paul, MN 55101-2134

Telephone: (651) 757-1312
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Please be advised that the undersigned has duly appointed Jeffery S. Thompson and Joan
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empowered to execute and fulfill the duties of the Office of Attorney General according to the
laws of the State of Minnesota. Further, they may render and execute documents as my

authorized legal representatives.
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Attorney General
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PFC Acronym Glossary

Groups

PFCs — perfluorochemicals or perfluorinated compounds
PASs — perfluoroalkyl surfactants

PFCAs — perfluorocarboxylic acid

PFSAs — polyfluorinated alkyl substances

FTOH - fluorotelomer alcohols

PFAAs — perfluoroalkyl acids

Individual

PFBA — perfluorobutanoic acid

PIBS — perfluorobutane sulfonate

PEFPeA — perfluoropentanoic acid

PFHxA — perfluorohexanoic acid

PFHxS — perfluorohexane sulfonate

PFHpA — perfluoroheptanoic acid

PFOA — perfluorooctanoic acid

PFOS — perfluorooctane sulfonate

PFOSA — perfluorooctane sulfonamide

PFNA — perfluorononanoic acid

PFDA — perfluorodecanoic acid

PFUnA — perfluoroundecanoic acid

PFDoA — perfluorododecanoic acid

N-EtFOSE — N-ethyl perfluorooctanesulfonamidoethanol
N-MeFOSE — N-methyl perfluorooctanesulfonamidoethanol

Other Acronyms

AFFF — aqueous fire fighting foam
ECF — electrochemical fluorination
WWTP — wastewater treatment plant



Executive Summary

Perfluorochemicals (PFCs) are a group of fully-fluorinated carbon-based compounds that repel both
oil and water and are very resistant to breakdown in the environment. These properties have led to
their use in numerous industrial and consumer products. Specific PFCs of interest in Minnesota
include PFOS (perfluorooctane sulfonate), PFOA (perfluorooctanoic acid) and PFBA
(perfluorobutanoic acid).

Manufacture of PFCs in Minnesota began in the late 1950s by 3M Corporation at its Cottage Grove
Facility. 3M ceased production of PFOS and PFOA in 2002 after several studies showed that PFCs
were bioaccumulating in humans and wildlife worldwide. In 2004, PFCs were detected in drinking
water supplies in several eastern Twin Cities suburbs; sources of the contamination were traced to
legal disposal of 3M manufacturing wastes. The Minnesota Pollution Control Agency (MPCA) and
the Minnesota Department of Health (MDH) have since identified contaminated wells and provided
clean drinking water to affected consumers.

PFCs are released to the environment through manufacturing processes, industrial use, and the use
of PFC-containing consumer products. PFCs, like PFOS and PFOA, are also formed from the
breakdown of other fluorinated compounds such as fluorotelomer alcohols produced by DuPont. In
order to identify potential sources of PFCs to the environment it is critical to understand the fate
and transport processes governing these compounds.

It is now known that PFCs are ubiquitous environmental contaminants. This is a concern because
some PFCs (such as PFOS and PFOA) are persistent, bioaccumulative and toxic. The worldwide
presence of PFCs in humans and animals provides strong evidence that exposure to this group of
chemicals is through general environmental exposure and is not limited to known point sources or
areas of contamination. Although all routes of exposure have yet to be clearly defined, exposure
likely occurs through a variety of pathways including drinking water, food and food packaging, and
use of consumer products containing PFCs.

In Minnesota, it has been apparent since 2006 that PFCs may be present at concentrations of
potential concern in the ambient environment (i.e., away from 3M disposal sites). The MPCA
negotiated a Consent Order with 3M in May 2007. The Consent Order provided funding for
additional monitoring of PFCs around Minnesota and intense remediation efforts at the 3M
manufacturing and waste disposal sites. Since then, the MPCA has made a number of important
discoveries regarding PFCs in Minnesota’s ambient environment.

Some of the results to date presented in this report include the following findings. Several lakes in
the Twin Cities and portions of the Mississippi River have elevated concentrations of PFOS in fish
tissue, which has resulted in fish consumption advisories. Sampling indicates that, although present,
PFC concentrations in shallow ambient ground water are well below health advisory
concentrations. Most sampled waste water treatment plant influent, effluent, and sludge has
detectable concentrations of PFCs. PFCs were detected in permitted landfills leachate, landfill gas,
and landfill gas condensate, as well as in ground water upgradient and downgradient of the

facility. More detail and additional results are presented in the report, including several extensive
data sets in the appendices.



Introduction

Perfluorochemicals (PFCs) are a group of fully-fluorinated carbon-based compounds that repel both
oil and water and are very resistant to breakdown in the environment. These properties have led to
the use of PFCs in numerous industrial and consumer products. PFOS” (perfluorooctane sulfonate),
PFOA (perfluorooctanoic acid), and PEFBA (perfluorobutanoic acid) are examples of individual
PFCs of concern in Minnesota. Common applications of PFCs include non-stick coatings for
cookware, stain repellants, paper coatings, food packaging, fire-fighting foams, lubricants, wetting
agents, corrosion inhibitors, cleaning products, cosmetics, and pesticide applications.

Manufacture of PFCs in Minnesota began in
the late 1950’s by 3M Corporation at its
Cottage Grove Facility. After research found
that PFOS could be measured in not just
wildlife but also humans from around the
world, 3M began the process of phasing out of
the manufacture of the 8-carbon PFCs (PFOS and PFOA) and PFOS-related products in 2000. The
phase out of PFOS production in Minnesota was completed in 2002. Since that time, 3M has
worked to develop new technologies based on shorter chain PFCs such as perfluorobutane sulfonate
(PFBS).

At this time, PFOS, PFOA, and PFBA are the PFCs of
greatest interest in Minnesota due to their
persistence, toxicity, and/or widespread detection
in the environment and biota.

Although PFCs have been in commercial use for nearly 50 years they have only recently been
detected in the global environment. It is now known that PFCs are ubiquitous environmental
contaminants; they have been detected globally in lakes, rivers, oceans, sediment, soil, precipitation,
air, biota, sewage sludge, and wastewater effluent. This is a concern because some PFCs are
persistent, bioaccumulative and toxic. Several studies indicate that most wildlife and humans
worldwide have at least some PFCs in their blood. While many sources of PFC exposure remain
unknown, it is likely that exposure to PFCs occurs through consumption of contaminated food and
water, and the use of numerous PFC-containing commercial products.

In 2004, PFCs detected in drinking water supplies in several eastern Twin Cities suburbs were traced
to legal disposal of 3M manufacturing wastes, which occurred in the 1950s and later at four different
locations. The Minnesota Pollution Control Agency (MPCA) and the Minnesota Department of
Health (MDH) have since identified contaminated wells and provided clean drinking water to
affected consumers. Most of the drinking-water problems have been characterized and brought
under control. However, PFCs have been detected in all other environmental settings tested to date
in Minnesota.

"Please refer to the acronym glossary at the beginning of this document for a complete list of acronyms used.
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The May 2007 Consent Order with 3M paid for additional monitoring of PFCs around Minnesota as
well as intense remediation efforts at the 3M manufacturing and waste disposal sites. From this

work, the MPCA has learned that:

e The use of PFCs in industrial, commercial and Consent Order with 3M
consumer product applications continues even
though 3M ceased production of PFOA and In 2007, the MPCA negotiated a Consent Order
PFOS in 2002. Manufacturers in other | (Iegally binding agreement) with 3M on the
countries continue to produce PFOA and PFC contamination in Minnesota. The issues

. addressed in the Consent Order are as follows:
PFOS for use in products that are legally .
exported and used for beneficial purposes in * Rigorous, robust cleanup plan
the U.S. and around the globe. ® Recognition of MPCA jurisdiction

®  Municipal and private drinking water
supplies

® Future actions on PFBA

® Additional studies on health and
environmental effects

e Past and present PFC usage provides pathways
for release into the environment that cannot
be solely attributed to 3M, which developed

the original PFC chemistry.
8 & e Cooperation from 3M on sharing

research and information

® Preservation of MPCA’s right to take
action in the future

The MPCA is therefore pursuing a broader approach
to addressing PFCs effectively, both in the short and
long term:

e Investigations — ongoing studies to understand the presence, extent, sources, movement and
fate of PFCs in the environment

¢ Remediation— vigorous and effective completion of cleanups at the 3M PFC waste disposal
areas in Woodbury, Oakdale, Cottage Grove, and the Washington County Landfill

e Regulation — monitoring at wastewater treatment plants (WWTPs) and operating solid waste
facilities; establishment of water quality criteria (site-specific standards) to protect fish for
human consumption; permit requirements for facilities discharging into impaired waters

e Partnerships — with MDH, Minnesota Department of Natural Resources (MDNR), United
States Environmental Protection Agency (EPA) and others to better characterize the risks of
exposure to PFCs in the environment

e Data Management — efficient tracking, storage, retrieval and usage of all data including
environmental samples; remedial investigations

e Communications — regular meetings with affected local officials and legislators; extensive
web pages detailing agency actions and findings

The MPCA’s investigation of PFCs in the ambient environment, along with supporting information
8 8 pp 8

gleaned from the scientific literature, is presented in this interim report. Several studies are still in

progress, and more studies will likely be proposed in the future.



Investigation of PFCs in the Ambient Environment

A number of PFC projects have been completed or are underway. Brief descriptions of projects
underway or completed by the MPCA and its partners are provided below, alphabetically.

Air and Precipitation Monitoring
Ambient air and precipitation samples are being collected to screen for PFC concentrations in urban
and rural environments.

Aqueous Film-Forming Foam (AFFF) Use

Two AFFF projects are underway. One is a survey of PFC-containing AFFF users in Minnesota
regarding their use of AFFF in fire fighting training. The other is a case study of PFC concentrations
in sediment and shallow ground water at a site of known AFFF discharge during fire fighting
training.

Fish Tissue and Surface Water Monitoring

Fish tissue and surface water samples are being collected in selected urban and rural lakes for two
purposes. The first is to better understand the extent and magnitude of PFC contamination in
commonly harvested fish species in lakes and rivers with high fishing pressure. Second, results will
be used to evaluate bioaccumulation of PFCs in fish fillet tissue.

Food Web Studies

Two studies are underway at Lake Johanna to help develop better understanding about how PFCs
move through the aquatic food web. Water, sediment, and aquatic organisms from Lake Johanna are
being analyzed for PFC content as part of an aquatic food web study. Additionally, swallow eggs,
chicks, and their food insects are being analyzed to determine differences in PFC concentrations in
different locations and environmental media, identify which PFCs contribute to the differences, and
to calculate accumulation rates.

Ground Water Monitoring

Samples of ground water were collected from wells in vulnerable, shallow aquifers in urban and
agricultural areas. Sample results provided information about PFC impacts to ground water from
potentially many different sources: industrial and municipal stormwater infiltration, land use,
precipitation infiltration, sutface water infiltration, pesticides, land application of biosolids, and/or
atmospheric deposition.

Lake Calhoun PFOS Source Investigation

Elevated concentrations of PFOS in fish tissue from Lake Calhoun were a surprise. Storm water and
rain water samples from the Lake Calhoun storm watershed will be collected to identify major
sources of PFCs to Lake Calhoun, if major sources exist. This study is still in progress.

Land Use Influence of PFOS Concentrations in Fish Tissue

This project will utilize GIS, statistical analysis, and other information to analyze watershed
characteristics and other factors that may influence PFOS concentrations in fish tissue.



Literature Reviews

On an ongoing basis, science indices, journals, reports, and regulatory news about PFC research
results or policy development are searched. Review of the current literature keeps the MPCA and
MDH up-to-date on research being conducted worldwide on PFC fate and transport, toxicology,
risk assessment, and standard setting.

Mississippi River Sampling

The EPA is coordinating an effort to evaluate the range of concentrations of PFCs in water of the
Mississippi River from the headwaters in Minnesota to the confluence with the Ohio River in Cairo,
Illinois. In conjunction with the Water Quality Task Force members of the Upper Mississippi River
Basin Association, approximately 200 surface water samples are being collected from key locations
in the Mississippi River between Lake Itasca, Minnesota, and Cairo, Illinois.

Soil Microcosm Studies with EPA Labs

In cooperation with EPA, soil microcosms are being used to evaluate the potential for particular
PFC compounds to break down in ground water and to measure the adsorption characteristics and
mobility of PFCs in the ground water environment. Microcosms have been constructed using
aquifer sediment spiked with PFC compounds. Periodic analysis of the microcosms will provide data
on PFC fate and transport in ground water.

Urban Watershed Study

Stormwater inputs to PFC-impaired lakes will be sampled to develop better understanding about
how PFCs move through an urban watershed to a lake.

Wastewater Treatment Plant PFC Release Assessment

Influent, effluent and sludge from WWTPs were sampled to assess the contribution of these
facilities as potential sources of PFCs in Minnesota’s environment. Facilities were selected to
represent a variety of treatment technologies and influent sources (i.e. residential, commercial,
industrial). Sources, environmental fate, and potential exposure pathways of PFCs detected at
wastewater treatment facilities will be evaluated.

Water Quality Criteria Development

Water quality criteria were developed for PFOS and PFOA; PFBA is still in process. The process
involves literature reviews of toxicity data, including 3M aquatic toxicity tests. Site-specific criteria
are in place for PFOS and PFOA in Lake Calhoun and the Mississippi River. In Lake Calhoun, the
chronic criteria (protective of both human health and aquatic life) are 12 ng/L for PFOS and 1.62
pg/L for PFOA. In the Mississippi River, the chronic criteria are 6 ng/L for PFOS and 2.7 pg/L
for PFOA. Go to http://www.pca.state.mn.us/cleanup/pfc/index.html#pfos for more
information.

Wildlife/Ecological Risk Assessment

To assess ecological risks from PFCs, MPCA filled a gap in National Park Service sampling, and
expanded the study area for assessing targeted “persistent, bioaccumulative, toxicants” (PBTs),
including PFCs, in bald eagles that nest along portions of the Mississippi and St. Croix Rivers. The
sampling will allow monitoring of trends in PFC concentration and bald eagle nesting success over
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time. The number and development of young in nests are assessed in the study area, and eagle
nestling blood samples were collected for analysis of PFCs.

The purpose of these studies is to determine the distribution and extent of PFC contamination in
Minnesota’s ambient environment. However, these studies can only assess concentrations of PFCs
in various media. In order to give context and meaning to the data, it is critical to first understand
the fate and transport of PFCs in the environment. The following section provides a brief discussion
of direct and indirect sources of PFCs, as well as fate and transport in relevant environmental media.

Sources, Fate and Transport of PFCs in the Ambient Environment’

*Please refer to Appendix B for a more detailed discussion of the fate and transport of PFCs.

The variety and number of fluorinated compounds currently in production comprise an enormous
number of chemicals. Drugs, anesthetics, chemotherapeutic agents, pesticides, refrigerants, such as
chlorofluorocarbons (CFCs), as well polymers such as Teflon and Goretex, are a few of the
thousands of products made from fluorinated carbon compounds [2].

PFOA and PFOS are examples of perfluorinated
surfactants. They are often found in surface water samples
and are almost always found in wildlife and humans.
While it is clear that these are not naturally occurring
compounds — they are entirely human-made — how these
compounds have become so widely distributed in our environment in often very remote locations is
less understood. Studies have shown that PFOA, for example, is likely “ubiquitous in the northern
hemisphere” [3].

Perfluorinated compound - a
compound in which all available
carbon atoms are bound to fluorine
atomes.

The direct release of these compounds to the environment through manufacturing processes
represents one way chemicals like PFOA or PFOS get into the environment. However, several
recent studies show that PFOA and PFOS can be generated as byproducts when other fluorinated
compounds break down. This means that the fate of other fluorinated compounds is important to
understanding how chemicals like PFOA and PFOS are released to and persist in the environment.

Perfluorinated surfactants are made either through electrochemical fluorination (ECF) or through a
telomerization manufacturing process [2, 4]. ECF is the process that 3M used to produce fluorinated
compounds. ECF was used to produce the fluorinated surfactants PFOA and PFOS that are used in
fire-fighting foams (AFFTF), paints, polishes, films, and lubricants. ECF is the only process used to
directly produce PFOA and PFOS, with over 6 million pounds produced in 2000 [4]. The major
contributors to environmental loads appear to be through the use of PFOA and perfluorononanoic
acid (PFNA) [5]. Other chemicals produced through ECF include the compounds used to make
fabric stain repellents, carpet treatments, and paper coating materials [2, 4].

DuPont uses the telomerization process to make fluorinated compounds [2]. Unlike the PFCs made
through 3M’s ECF process, Dupont’s method is often used to make fluorotelomer alcohols (FTOHs)[2].
FTOHs are not used directly in products. Instead, FTOHs are used as intermediates in the
manufacture of other products, where they are often present in residual amounts of up to 4% by
weight [0]. There are many types of fluorinated compounds that are used in a wide variety of
products.



Chemicals like PFOA and PFOS are resistant to degradation which makes them persistent in the
surface water, soil, and ground water. Moody e/ a/. [7] studied a creek into which fire-fighting foam
(AFFF) was spilled. PFOA, perfluorohexanoic acid (PFHxA, a chemical similar to PFOA), and
PFOS were present in the surface water and in fish tissue for several years after the spill. They were
also detected in ground water underneath a site where AFFF fire-fighting foam was used [8]. These
studies focused on surface water or ground water contamination where there was a clear source or a
spill. The widespread, low-level contamination of soil, ground water, and surface water in remote
locations is difficult to explain, however, because it is unlikely that PFOA and similar chemicals that
are non-volatile could be transported to areas far from a likely source.

Unlike PFOA, the FTOHs produced by DuPont are volatile and can be found in the air. FTOH will
break down into PFOA (Fig. 1) and related chemicals in the atmosphere [3, 9] such as
perfluorodecanoic acid (PFDA, a compound similar to PFOA). With over 10 million pounds of
FTOH produced per year, enough FTOH is manufactured yearly to maintain the current observed
concentrations of PFOA and related compounds in the environment [9]. FTOHs also break down
in wastewater treatment plants, where up to 10% of FTOH can be converted to PFOA and similar
compounds [10, 11].

CF; - CF, - CF, - CF,- CF, - CF, - CF, - CF, - CH, - CH, — OH (8:2 FTOH)

Degradation process in
sewage treatment plant or atmosphere

|

CF; - CF, - CF, - CF,- CF, - CF, - CF, — COOH (PFOA)

Figure 1. Conversion of 8:2 fluorotelomer alcohol into PFOA.

The degradation of FTOHs to PFOA and related chemicals can explain other observations:

e The appearance of PFDA in fish samples in Minnesota is consistent with the breakdown of
FTOH to PFDA, because PFDA has no significant history of intentional industrial
production [12].

e According to DeSilva and Mabury (2006), 89% of PFOA in human blood samples from the
Midwest is attributable to PFOA that originated from telomerization production methods [12].

e Recent MPCA studies show that various perfluorinated surfactants — including PFOA and
PFOS — were present in air samples in 2008 [13]. The presence of these compounds in the
air can be partially explained by the breakdown of FTOH molecules in the atmosphere. 3M
discontinued manufacture of these PFCs in 2002.

e Minnesota ground water monitoring shows PFOA, perfluoropentanoic acid (PFPeA),
perfluorohexanoic acid (PFHxA), perfluoroheptanoic acid (PFHpA), and perfluorononoic
acid (PFNA) at trace or low concentrations that are widespread under ambient conditions,
with no known or likely sources of these compounds [14]. The degradation of FTOH



compounds in the air or in the soil is a plausible source of these detections in the ambient
environment.

Polymers made from fluorinated chemicals are produced in far greater volumes than the fluorinated
surfactants discussed above. Very little information, however, has been published regarding their
fate in the environment [4].

Polymers typically resist breaking down. The breakdown of polymers made from fluorinated
chemicals is expected to add only a very slight amount of PFOA and similar chemicals to the
environment [15]. However, the polymers used widely for oil and water-resistant coatings on food-
contact paper products have been found to degrade into FTOH and subsequently to PFOA [16].
The degradation of this water-resistant coating chemical was found to occur in the intestinal tract
and the blood of laboratory animals, representing a significant source of exposure to PFCs [16].

Indoor air concentrations of fluorinated chemicals used to make fabric and carpet coatings are
roughly 10-20 times greater than outdoor concentrations of the same chemicals [17]. These
compounds may, in turn, break down into PFOS [18]. This could expose people to PFOS through
ingestion and inhalation inside of homes that contain fabric coating products.

In soil, PFOS has been found to adsorb to various minerals, with adsorption increasing with PFOS
concentration[19]. However, PFOS apparently adsorbs to soil less than other pollutants [19]. Some
research shows that the mobility of PFOS and PFOA in ground water can change depending on the
ground water conditions [20]. Adsorption variability might be important in how far and how fast
these contaminants spread in aquifers away from spills or disposal sites.

Distribution of PFCs in Minnesota’s Environment

In Minnesota, it has been apparent since 2006 that PFCs may be present at concentrations of
potential concern beyond the disposal sites and the groundwater contamination associated with
them. Since then, the MPCA has made a number of important discoveries regarding PFCs in
Minnesota’s ambient environment. The following section provides a brief discussion of the results
to date of several completed and on-going studies at the MPCA. For more detailed analytical results,
please refer to Appendix A.

Twin Cities Metro Area Lakes - Fish and Water

In April 2007, the MPCA found elevated concentrations of PFOS in fish taken from Lake Calhoun
in Minneapolis. PFOS is the most bioaccumulative PFC in fish, and this finding was of concern to
the city of Minneapolis and people who fish in this popular lake. MDH issued new fish
consumption advisories for the lake. Sampling was expanded to other metro-area fishing lakes, and
additional findings were announced later in 2007 and early 2008. In addition to Calhoun, Lake
Johanna and Lake Elmo received one meal per month fish-consumption advisories. For the most
part these lakes have no groundwater connection with the waste sites, and the source(s) of
contamination are still not identified [21]. Figure 2 illustrates the 2006-2008 Twin Cities metro area
fish sampling results. MPCA has ongoing projects underway, including an aquatic food web study
and a stormwater runoff study, to better understand the distribution of PFCs in Minnesota’s aquatic
environment.
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Mississippi River Sampling

Fish have been collected from various reaches of the Mississippi River and analyzed for PFCs since
2005. Elevated concentrations of PFOS in fish tissue have resulted in MDH fish consumption
advisories for at least one species in Pool 2, Pool 3, Pool 4, and Pools 5, 5a, and 6 (Fig. 2). Fish
were sampled in the Mississippi River near Brainerd, and the PFOS concentrations in the Brainerd-
area fish were low.

Ground Water

Ambient shallow ground water was sampled for PFCs in urban and agricultural areas of Minnesota
during 2006 and 2007. Sampling was conducted by MPCA in cooperation with the Minnesota
Department of Agriculture (MDA). Wells were selected in vulnerable aquifers. PFCs were detected
in ambient shallow ground water at concentrations below MDH health guidelines. PFBA was the
most commonly detected PFC, and it was the PFC detected at the highest concentration. Most of
the PFC detections above the reporting limit were in the Twin Cities Metro Area. Land uses
associated with the wells that had detected PFC concentrations were Industrial, Commercial,
Sewered Residential, and Agricultural [22].

Air Monitoring

Air samples have been collected at two Minnesota sites, one urban and one rural. PFOS, PFOA, and
PFBA were detected in air at both locations. Total concentrations were approximately 50% higher in
the urban location. Additionally, 7 PFCs not detected in the rural location were detected at the urban
location. Very few studies have measured and reported air concentrations of PFOS and PFOA.
Minnesota’s air results are within the range of PFOS and PFOA concentrations in air reported by
others [23, 24]. A suburban location is currently being monitored for PFCs in air, but results are not
yet available.

AFFF Fire-Fighting Foam

In 2008, MPCA hired a contractor to survey likely users of PFC-containing fire-fighting foam
regarding their use of foam in both fire suppression training and in fire fighting. Survey questions
were related to frequency of foam use, volume of foam used, location of foam used, and
brands/types of foam used. Approximately 67% of municipal fire departments (522 of 785), all 16
fire training school, all three airports with fire departments, and both refineries with fire departments
responded to the survey. Identified fire training locations were screened and ranked for relative risk
based on type of foam used and proximity to potential human or environmental receptors: drinking
water wells, well head protection areas and source water protection areas, surface water, wetlands,
and karst geology.

Approximately 20 current or former fire training areas were identified as having a high potential for
PFC contamination to drinking water, ground watet, soil, and/or surface water. MDH and MPCA
are conducting follow-up sampling and investigations of high-risk sites. The first round of sampling
will focus on drinking water wells in proximity to fire training activities.
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Wastewater Treatment Plants

The MPCA conducted a survey for PFCs in wastewater effluent at 28 municipal and industrial
WWTPs across the state in 2007. A number of sample locations showed low concentrations of
PFCs. The city of Brainerd’s plant had elevated concentrations (see box). The Brainerd finding,
traced to a chrome-plating facility, raised questions about the potential for PFCs to enter surface
waters through permitted WWTP discharges to surface water. More facilities were sampled in 2008,
and results were consistent with 2007 findings [21].

Permitted Landfills

Through monitoring conducted in 2006-7, the MPCA found PFCs in ground water, leachate, landfill
gas, and gas condensate at a number of landfills. These findings suggest that PFCs may be released
from consumer, commercial and demolition wastes. However, the concentrations were very low in
ground water, and in most cases, results suggested that landfills were not acting as sources of PFC
impacts to ground water. No drinking-water wells were affected [21].

Soil Microcosms

In collaboration with EPA’s National Exposure Research Laboratory, MPCA is investigating the
fate of PFCs in ground water. Soil collected from beneath the ground water table at the Washington
County Landfill was brought to the laboratory.

Microcosms were prepared using this soil under anaerobic conditions, and PFOS and PFOA were
added to the microcosms at known concentrations. Samples of these microcosms on a quarterly
basis showed that, while these compounds resist degradation, the adsorption of these compounds to
the soil changes with time. This is possibly due to changing oxidation/reduction conditions within
the microcosms. These results have important implications to the fate of PFC in the vicinity of
landfills where oxidation/reduction status changes spatially.

Brainerd WWTP Case Study

The PFOS concentrations in the Brainerd wastewater treatment plant influent, effluent and
sludge were significantly higher than other WWTPs sampled around the state. In response to
the noteworthy result, Brainerd Public Utilities (BPU), operator of the WWTP, hired a consultant
to collect wastewater samples from locations around the city to try to determine the source of
the PFOS. PFOS was detected in samples from five locations. Four concentrations ranged
from 0.08 - 1.18 pg/L. The fifth sample concentration, collected at a manhole in an industrial
park, had a PFOS concentration of 49.8 ug/L. [1].

Keystone Automotive, a chrome plating operation specializing in automobile bumpers, is
located in the industrial park adjacent to the manhole with the highest PFOS concentration
sample. Keystone used a PFOS-containing surfactant product in its chrome plating bath. The
PFOS-containing surfactant product reduces surface tension, which in turn helps reduce
emissions of hexavalent chromium from the plating solution - an important worker-safety
issue. In September 2007, Keystone switched to a different mist suppressant that does not
contain PFCs. Ongoing monitoring is being conducted to monitor the effectiveness of the new
mist suppressant. Monitoring will continue to document the effect that the product change
has over time on PFOS discharge concentrations [1].
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PFCs in Humans and Wildlife: Exposure and Effects

That PFCs are found throughout the world is not surprising due to their presence in a wide variety
of industrial, commercial, and consumer products. The world-wide presence of PFCs in humans and
animals provides strong evidence that exposure to this group of chemicals is through general
environmental exposure and is not limited to known point sources or areas of contamination. The
exact sources and routes of all exposures are unknown, although efforts are underway to evaluate
the primary sources.

Several studies of human blood samples from around the world have found that nearly all people
tested have some PFCs in their blood [25, 26]. A number of studies have also tried to assess
potential routes of exposure [27-30]. Although all routes of exposure have yet to be clearly defined,
exposure likely occurs through a variety of pathways, including drinking water, food and food
packaging, and use of consumer products containing PFCs. Once people are exposed to PFCs, they
are very slowly eliminated and stay in the body for many years [31].

PFCs have also been shown to bioaccumulate in wildlife, including top predators such as polar
bears, bald eagles, mink, and seals; PFCs also bioaccumulate in fish. However, unlike other
persistent organic pollutants, PFCs bind to protein rather than fatty tissues making it difficult to
predict tissue concentrations using typical bioaccumulation models.

Human Exposure via Drinking Water

As a result of the manufacturing activities in Minnesota and the accompanying waste disposal, some
eastern Twin Cities suburbs were found to have higher concentrations of PFCs in ground water
when compared to the general environment. Several studies suggest that PFCs readily move through
the soil and enter the ground water. Through investigations conducted by MDH and MPCA, it was
discovered that some area residents were being exposed to PFCs through their drinking water (Table
1). Over 1,300 wells in the eastern Twin Cities suburbs have been tested, and MDH, MPCA, and 3M
have worked with affected parties to provide safe drinking water by supplying alternative sources of
water or assisting with water filtration to remove PFCs.

Testing of ground water in the eastern Twin Cities suburbs over the past several years suggests
concentrations of PFCs have remained stable and have not increased. MDH and MPCA staff
continues to test wells in the area to monitor any changes in concentrations or movement of the
PFC ground water plume.

To date, most of the drinking water supplies located away from the eastern Twin Cities suburbs that
have been tested have no detectable PFCs. Although PFBA was detected in several wells, the
concentrations found were below levels of health concern established by the MDH. Testing of
additional drinking water sources throughout Minnesota will continue to evaluate potential exposure
to PFCs through drinking water.
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Table 1. PFCs detected in Minnesota Drinking Water

PFOS* PFOA" PFBA"
East Metro Area

Municipal wells ND" - 0.9 ND -0.9 ND -2.2
Private wells ND-35 ND-2.2 ND - 12
Other Areas

Municipal wells ND ND ND -0.4
Private wells ND ND ND -0.5

Criteria set by MDH
Health Risk Limit (HRL) 0.3 0.5¢
Health Based Value (HBV) - - 7

2Concentrations are in pug/L (ppb, parts per billion)
®ND = not detected
‘In September 2008, MDH proposed lowering the HRL for PFOA to 0.3 pg/L.

Human Exposure via Fish Consumption

There are numerous reports documenting the presence of PFCs in fish and animals throughout the
wortld [32-36]. In cooperation with the DNR and MDH, the MPCA has been testing fish in Twin
Cities metro area lakes and rivers as well as selected outstate water bodies for the presence of PFCs
to evaluate the potential for human exposure through the consumption of fish.

Fish from 56 different lakes as well as several reaches of the Mississippi and St. Croix Rivers have
been tested for PFCs. PFOS, the primary PFC found to accumulate in fish fillet tissue, has been
found in various fish species from several different lakes and river reaches at concentrations such
that the MDH has issued site specific consumption guidelines for fish for the affected waters. Other
PFCs detected in Minnesota fish include PFPeA, PFHxA, PFHxS, PFOSA, PFNA, PFDA, and
PFUnA (Appendix A).

Human Health Risk

Although there are only a few studies investigating the effects of PFCs on human health, it is an area
of active scientific research. The majority of studies evaluating the human health effects of PFCs
have been conducted using animal models. While most studies have focused on PFOS and PFOA,
information is growing for other PFCs such as PFBA and PFHxS.

In studies evaluating the health of 3M workers exposed to PFCs during manufacturing processes, no
clear associations between adverse health effects and exposure were found [37]. It should be noted
that the people evaluated in these studies were healthy workers who may not represent the average
population. Three recent studies evaluated the health effects of PFCs on newborn babies associated
with concentrations of PFCs in the blood of their mothers [38-40]. Each study found PFC
concentrations in the mother’s blood correlated to decreases in measures of growth in the
newborns. Participants in these studies were exposed to PFCs through typical life activities, not as a
result of known point sources of contamination.

As part of an agreement in a class action lawsuit against DuPont, a health study (The C8 Health
Project) of 70,000 people in West Virginia and Ohio exposed to PFOA in drinking water is being
undertaken to determine if there are any health effects related to PFOA exposure. Participants in
this project live in areas of known drinking water contamination due to industrial activities.
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Preliminary reports suggest a relationship between PFOA exposure and elevated cholesterol levels.
Additional reports are pending [41].

In animal studies, PFCs have been associated with adverse effects including, but not limited to,
altered cholesterol and thyroid hormone levels, suppression of the immune system, and
developmental effects such as increased neonatal mortality, decreased body weight and weight gain
in newborns and delayed eye opening. Animal studies generally form the basis of establishing human
health criteria.

Human Health Criteria

Minnesota Department of Health

Following the discovery of PFCs in ground water in the Fast Metro Area, the MDH developed
drinking water criteria for PFOS, PFOA and PFBA. Under emergency rule making authority
enacted by the Minnesota Legislature, the MDH promulgated in rule Health Risk Limits (HRLs) of
0.3 pg/L" for PFOS and 0.5 pg/L for PEOA in August 2007. In September 2008, MDH proposed
lowering the HRL for PFOA from 0.5 pg/L to 0.3 pg/L. In February 2008, MDH established a
health based value (HBV) of 7 ng/L for PEBA. PFBA is thought to be less toxic than PFOS and
PFOA because of its shorter half-life in rodents. HRLs and HBVs are concentrations of chemical-
specific ground water contaminants that MDH has determined would result in little or no
appreciable harm to people drinking the water daily over a lifetime. The process of determining
HRLs and HBVs are the same; however, HBVs have not been promulgated in rule.

Due to limited toxicity information available for other PFCs, such as PFBS, PFHxS, and PFHxA,
which have been found at very low concentrations in some wells, drinking water criteria cannot be
developed for these chemicals at this time. The MDH continues to monitor PFC research activities
and will re-evaluate criteria as new information becomes available.

In addition to the health criteria for PFOA, PFOS and PFBA established by the MDH for drinking
water, values for the protection of human health have also been developed by other regulatory and
health agencies in the U.S as well as in Europe. As described below, drinking water values developed
by other agencies range from 0.04 - 9 ug/L for PFOA and 0.1 - 0.9 ug/L for PFOS.

New Jersey

In 2007, the New Jersey Department of Environmental Protection (NJDEP) provided preliminary
guidance to the Pennsgrove Water Supply Company to assess public health implications due to
PFOA in the system’s drinking water [42]. The NJDEP recommended a preliminary health-based
guidance in drinking water of 0.04 pg/L PFOA, which is the lower end of the range of several
values derived from non-cancer and cancer endpoints in different species.

The drinking water value the NJDEP developed is based on comparisons between target blood
levels of humans and actual or predicted blood levels of experimental animals. The difference
between the New Jersey and the Minnesota values for PFOA is primarily due to use of a larger
uncertainty factor and different water intake rates.

MDH had several concerns regarding the New Jersey approach, including the ability to accurately
estimate a serum concentration associated with observed effects, the potential for episodic serum

*lg/L (micrograms per liter) = ppb (parts pet billion)



concentrations given the short half-life of PFOA in the female rat, and the uncertainty regarding the
serum to water ratio. In developing its HBVs for PFOA and PFOS, MDH has chosen to utilize an
animal model that it believes is more relevant to humans and a more traditional risk assessment
methodology.

EPA

In 2006, the EPA set a site-specific drinking water action level of 0.5 pg/L for PFOA for the
communities surrounding the DuPont Washington Works Facility in West Virginia [43]. Based on
the scientific information available regarding the toxicity and the toxicokinetics of PFOA, EPA
recommends that steps be taken to eliminate or reduce exposure to PFOA in the vicinity of the
Washington Works Facility. Through a Consent Order, the EPA determined, “As required by
Section 1431 of the SDWA (Safe Drinking Water Act) and for purposes of this Order, EPA has
determined that C-8 [PFOA and its salts| is a contaminant present in or likely to enter a PWA
[public water system] or a USDW [under ground source of drinking water| which may present an
imminent and substantial endangerment to human health at concentrations at or above 0.50 pg/L in
drinking water”’[44]. In 2009, the EPA established provisional health advisories for PFOS and
PFOA of 0.2 pg/L and 0.4 pg/L, respectively.

North Carolina

In 2007, the North Carolina Division of Water Quality in the Department of Environment and
Natural Resources established a Public Health Goal of 0.63 pg/L for PFOA [45, 46] based on the
same studies used by MDH. The difference between the North Carolina and the Minnesota values
for PFOA is primarily due to use of a different water intake rate.

United Kingdom

The Food Standards Agency issued Tolerable Daily Intakes (TDIs) that are equivalent to drinking
water concentrations of 9 ug/L for PFOA and 0.9 pg/L for PFOS. The evaluation conducted by
the Food Standards Agency was based on the same experimental studies used by MDH; however, a
dose-metric (a measurable physical/chemical property that corresponds to a compound’s ability to
cause a biological effect, such as toxicity) adjustment to account for species differences in half-life
was not included [47-49].

Germany

In 2006, the German Ministry of Health established maximum tolerable concentrations for
combined total exposure to PFOA and PFOS in drinking water and recommended that
concentrations of PFOA and PFOS be combined in evaluations as they are considered to have
comparable toxicity[50]. The Ministry issued a “strictly health-based guide value” for combined total
exposure to PFOA and PFOS in drinking water of 0.3 pg/L. As a “health-based precautionary
value”, the Ministry established a drinking water value of 0.1 pg/L to account for exposure to other
perfluorinated chemicals in addition to PFOA and PFOS due to the possibility of toxic risks which
have yet to be identified and which may be attributed to additional perfluorinated chemicals with
shorter or longer carbon chains than PFOA and PFOS. The Ministry recommends that efforts are
to be made to reduce levels of total perfluorinated chemicals to less than the health-based
precautionary value.
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Ecotoxicity of PFCs

Several laboratory studies have demonstrated the toxicity of PFOS to aquatic organisms such as
algae, invertebrates, fish, and ducks; PFOS toxicity in bobwhite quail has also been determined[51].
Mysid shrimp and chironomids, aquatic invertebrates that are important components in fresh water
food webs, appear to be the most sensitive aquatic organisms tested to date. PFOS exhibits
moderately acute toxicity in fathead minnows (Pizephales promelas). See Appendix C for a more
detailed description of the available toxicity data.

A recent study of the effects of PFCs on marine mussels indicated that some PFCs (PFOA, PFNA,
PFDA, and PFHxS) act as chemosensitizers (compounds that increase sensitivity to other chemicals) by
interfering with a cell’s ability to rid itself of toxic chemicals [52]. This interference could allow toxic
substances that would normally be excreted to accumulate in the cell where they may have an
adverse effect. Humans and other animals have cellular defense mechanisms similar to marine
mussels.

PFCs as Potential Endocrine Disruptors

Several studies have shown that various PFCs have the potential to disrupt the endocrine systems of
animals [53-59]. Laboratory studies of rats indicate that exposure to PFDA interfered with
cholesterol transport and the production of steroid hormones, which resulted in reduced serum
testosterone [56]. Exposure of rodents to PFOA has been associated with adverse effects on the
testes [54]. PFOS has been shown to disrupt circulating levels of thyroid hormones in rats [57]. In
cell cultures, FTOHs increased the number of estrogen receptors and induced MCF-7 breast cancer
cell proliferation [55]. FTOHs were shown to be estrogenic iz vivo in the male medaka (Oryzias latipes)
as indicated by the induction of vitellogenin (a protein typically produced only in females) [58].
PFOS, PFOA, and certain FTOHs were also shown to be estrogenic zz vitro [59].

Summary and Outlook

PFCs have a number of beneficial uses in myriad industrial, commercial, and consumer products due
to their unique ability to repel both water and oil, and to resist breakdown. However, these same
properties also contribute to their persistence, toxicity, ability to travel long distances to remote
areas, and propensity to bioaccumulate in animals and humans. It is now known that PFCs are
ubiquitous environmental contaminants that have been detected in a variety of settings, including
humans and biota, worldwide.

There are many potential sources of PFC release to the environment, and humans and wildlife are
exposed to PFCs through a variety of pathways. Several effects of exposure to PFCs have been
documented in laboratory studies, including decreased growth and altered development in
newborns, immune suppression, endocrine disruption, and increased sensitivity to other chemicals.
Drinking water criteria and fish consumption advisories have been established to protect human
health in Minnesota.

MPCA has conducted a number of studies of PFCs in the ambient environment, and several studies
are still in progress. The goal of these studies is to determine the extent and distribution of PFC
contamination in MN, and to determine likely sources of contamination. To date, PFCs have been

detected in variety of environmental settings in Minnesota including surface water, ground water, air,
soil, and fish.
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The current PFC investigations are providing important clues to the origins, fate and consequences
of PFCs in Minnesota’s ambient environment, and will guide follow-up studies in the coming year.
There is still much to learn, however. What do detections in fish, water, blood and other settings
mean to people and the environment? How do PFCs move to remote parts of the planet? What are
the ongoing sources of PFC release to the environment?

Despite having few human health studies, enough concerns are raised from existing human- and
animal-based PFC toxicity studies to suggest that further environmental monitoring and health risk
assessments are appropriate and necessary to answer questions of human and ecological risk. There
are few established benchmarks against which to compare concentrations found in sampling work.
Fortunately, the MPCA and MDH are not alone researching these challenging questions.

As is fitting for a global problem, scientists in government, academia and industry around the world
are regularly adding to the scientific knowledge about environmental fate, movement, degradation,
exposure and risks to humans and animals. The EPA is also becoming more active in the analytical
and regulatory aspects of PFCs.

Minnesota agencies are in frequent contact with researchers worldwide and are partnering in some
projects to represent Minnesota’s interests. These complementary efforts at the state, national and
international levels are key to solving the complex scientific questions about PFCs, and providing
reliable information that citizens, government and industry are counting on to make good decisions.
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Table A1. Perfluorinated Compounds in Rural Ambient Shallow Ground Water, October 2007

Location ID Type PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnA PFDoA PFBS PFHxS PFOS PFOSA
FINE Spring < 2.51 <2.51 <2.51 <2.51 <2.51 <2.51 <2.51 <2.51 <2.51 <5.01 <5.01 <5.01 <2.51
BURR Spring <246 <246 <246 <246 <246 <246 <246 <246 <246 <4.92 <4.92 <4.92 <246
RAINY Spring 2.43 <243 <243 <243 <243 <243 <243 <243 <243 <4.86 <4.86 <4.86 <243
747009 Monitoring Well 22 <254 <254 <254 <254 <254 <254 <254 <254 <5.07 <5.07 <5.07 <254
492127 Monitoring Well <255 <255 <2.55 <2.55 <2.55 <2.55 <2.55 <2.55 <2.55 <5.09 <5.09 <5.09 <255
747010 Monitoring Well <247 <247 <247 <247 <247 <247 <247 <247 <247 <4.95 <4.95 <4.95 <247
244529 Monitoring Well <247 <247 <247 <247 <247 <247 <247 <247 <247 <4.94 <4.94 <4.94 <247
431151 Monitoring Well <2.46 <2.46 <246 <246 <246 <246 <246 <246 <246 <4.91 <4.91 <4.91 <246
244492 Monitoring Well <2.50 <250 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <5.00 <5.00 <5.00 <2.50
747014 Monitoring Well 32.2 <250 <2.50 <2.50 <2.50 <2.50 <250 <2.50 <2.50 <4.99 <4.99 <4.99 <2.50
747011 Monitoring Well 6.38 <254 < 2.54 <254 < 2.54 < 2.54 < 2.54 < 2.54 < 2.54 <5.08 <5.08 <5.08 < 2.54
747012 Monitoring Well 3.14 <245 <245 <245 <245 <245 <245 <245 <245 <4.89 <4.89 <4.89 <245
747014 Monitoring Well 20.4 <245 <245 <245 <245 <245 <245 <245 <245 <4.89 <4.89 <4.89 <245
747015 Monitoring Well 3.37 <2.38 <2.38 <2.38 <2.38 <2.38 < 2.38 <2.38 <2.38 <476 <476 <476 <2.38
747016 Monitoring Well 63 <249 <249 <249 <249 <249 <249 <249 <249 <4.98 <4.98 <4.98 <249
747018 Monitoring Well <2.51 <2.51 <2.51 <2.51 <2.51 <2.51 <2.51 <2.51 <2.51 <5.01 <5.01 <5.01 <2.51
747019 Monitoring Well <2.61 < 2.61 <2.61 <2.61 <2.61 <2.61 <2.61 <2.61 <2.61 <5.22 <5.22 <5.22 <2.61
639515 ® Monitoring Well 23.3 <11.6 <3.88 <249 <249 <249 <249 <249 <249 <4.98 <4.98 <4.98 <249
639515 " Monitoring Well 22 <9.04 <4.26 <245 <245 <245 <245 <245 <245 <4.89 <4.89 <4.89 <245
623617 ° Monitoring Well 6.65 <249 <249 <249 <249 <249 <249 <249 <249 <4.98 <4.98 <4.98 <249
623617 *° Monitoring Well 4.21 <2.50 <2.50 <2.50 <2.50 <250 <2.50 <2.50 <250 <5.01 <5.01 <5.01 <2.50
623617 " Monitoring Well 3.97 <255 <2.55 <255 <2.55 <2.55 <2.55 <2.55 <2.55 <5.10 <5.10 <5.10 <2.55
equipment blank ° N/A <249 <249 <249 <249 <249 <249 <249 <249 <249 <4.99 <4.99 <4.99 <249

All units are nanograms per liter (parts per trillion)

@ sample collected early in the purge
b sample collected late in the purge

¢ dedicated teflon tubing used for this sample

< indicates less than the detection limit. Number following the symbol represents the detection limit
Grayed detected values indicate that the detected concentration is below the Reporting Level of 25 ng/L
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Table A2. Perfluorinated Compounds in Urban Ambient Shallow Ground Water, 2006 - 2007

Ambient ID Sample Date * Land Use City County PFBA PFOA PFOS | PFPeA | PFHxA | PFHpA | PFBS | PFHxS PFNA
2495 November 2006 Sewered residential Anoka Anoka 43.4
2495 December 2006 Sewered residential Anoka Anoka
2495 November 2007 Sewered residential Anoka Anoka
1071 November 2006 Industrial Minneapolis Hennepin 61.3
1071 December 2006 Industrial Minneapolis Hennepin 59.5
1071 November 2007 Industrial Minneapolis Hennepin 61.8
1070 November 2006 Industrial Arden Hills Ramsey 279
1070 December 2006 Industrial Arden Hills Ramsey 266
8180 November 2006 Sewered residential Vadnais Heights Ramsey 347
8180 December 2006 Sewered residential Vadnais Heights Ramsey 468
8180 November 2007 Sewered residential Vadnais Heights Ramsey 230
1069 November 2006 Industrial Newport Washington 716 27.5 37 38.8 77.8
1069 December 2006 Industrial Newport Washington 922 55.8 311 39.9 69.6
1069 November 2007 Industrial Newport Washington 51.1
1060 November 2006 Commercial Burnsville Dakota
1021 November 2006 Industrial Minneapolis Hennepin 43.6
1021 November 2007 Industrial Minneapolis Hennepin 30.5
2505 November 2006 Sewered residential Minneapolis Hennepin 43.9
2505 November 2007 Sewered residential Minneapolis Hennepin 49.7
2522 November 2006 Sewered residential Minneapolis Hennepin 31
2522 November 2007 Sewered residential Minneapolis Hennepin
12702 November 2006 Sewered residential Bemidiji Beltrami
8192 November 2006 Transitional Rice Benton
12731 November 2006 Non-sewered residential Garrison Mille Lacs
1097 November 2006 Undeveloped St. Cloud Stearns
1099 November 2006 Commercial St. Cloud Stearns
8177 November 2006 Commercial Long Praire Todd 45.7
1107 November 2006 Undeveloped Bemidji Wadena
8176 November 2006 Sewered residential Park Rapids Wadena

All units are nanograms per liter (parts per trillion)
PFDA, PFUnA, PFDoA, and PFOSA were also analyzed, but were not detected in any sample

< indicates less than the detection limit. Number following the symbol represents the detection limit
Grayed detected values indicate that the detected concentration is below the Reporting Level of 25 ng/L
QA/QC of these results are in-process

@ November 2006 samples were collected using a minimum purge protocol; Other samples were collected using a standard purge protocol
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PFOS in Shallow Ground Water
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Table A3. 2006 Surface Water Samples

ng/L (ppt
location date depth PFBA PFPeA | PFHxA | PFHpA PFOA PFNA PFDA PFUnA | PFDoA PFBS PFHxS PFOS PFOSA
St. Croix River #1 _‘Irr_lile North of 11/8/2006 surface 3.37 <254 <2.62 <2.62 <242 <2.86 <277 <3.24 <248 <5.54 <5.60 <5.60 <2.26
St. Croix River #2 Wildriver State Park | 11/g/2006 surface <482 | <422 | <435 | <435 | <402 | <475 | <460 | <538 | <412 | <920 | <930 | <930 | <375
access (Nevers Dam)
and 4 miles South of
Wildriver State Park
St. Croix River #3 access 11/8/2006 surface 5.77 <2.52 <2.60 <2.60 <241 <2.84 <275 <3.22 <247 <5.51 <5.57 <5.57 <225
Mississippi River Pool 3 #1 dock 5 11/9/2006 surface 547 31.3 16.4 4.14 32.5 <294 <2.85 <3.33 <2.55 47.3 26.5 19 <2.33
Kings Cove - mid
Mississippi River Pool 3 #2 channel 11/9/2006 surface 412 29.5 15.8 4.76 314 <2.94 <284 <3.33 <2.55 55.2 27.1 23.1 <2.32
Mississippi River Pool 3 #3 Kings Cove - lower 11/9/2006 surface 192 24 14.7 3.3 27.3 <2.95 <2.86 <3.35 < 2.56 67.1 17.7 37.8 <2.33
Calhoun (Hennepin) #1 north 11/15/2006 surface 254 5.07 4.35 3.3 18.1 < 2.81 <2.72 <3.18 <244 <5.44 <5.50 105 <222
Calhoun (Hennepin) #2 middle 11/15/2006 surface 24.2 443 4.41 3.72 20.5 <2.86 <277 <3.24 <248 <5.54 <5.60 115 2.57
Calhoun (Hennepin) #3 south 11/15/2006 surface 26.7 <4.59 5.25 3.57 20.7 <284 <2.75 <3.22 <247 <5.51 <5.57 104 <225
Lake ID
Tettegouche (Lake) A 38-0231 11/9/2006 surface <11.2 <149 <1.08 <1.08 1.42 1.32 <1.14 <1.34 <1.02 <2.28 <2.31 < 2.31 <0.932
Tettegouche (Lake) B 38-0231 11/9/2006 12" <6.48 <1.02 <1.24 <1.16 1.19 <1.15 <1.11 <1.30 <0.994 <222 <224 <224 <0.906
Dyers (Cook) 16-0634 11/9/2006 surface <4.88 <1.36 <1.02 <1.76 <0.947 <1.12 <1.08 <1.26 <0.967 <2.16 <2.18 <2.18 <0.881
Long Lake (Kandiyohi) 34-0066 11/8/2006 surface 10.3 <1.04 <1.07 <1.07 <0.992 <1.17 <1.13 <1.32 <1.01 <2.26 <2.29 <2.29 <0.922
Sagatagan (Sterns) A 73-0092 11/8/2006 surface 11.7 <1.70 <1.10 1.34 1.85 <1.20 <1.17 <1.36 <1.04 <2.33 <2.36 <2.36 <0.952
Sagatagan (Sterns) B 73-0092 11/8/2006 12" 15.2 <1.04 <1.07 <1.07 1.39 <117 <1.14 <1.33 <1.02 <227 <2.30 <2.30 <0.926
Long Lake (ltasca) 31-0570 11/9/2006 surface 11.3 <1.02 <1.05 <1.05 0.988 <1.15 <1.1 <1.30 < 0.998 <2.23 <2.25 <2.25 <0.909
Table A4. 2007 Brainerd Area Mississippi River Surface Water Samples
Collection Collection
Sample ID Date Time Site Description Lat Lon PFOS PFOA PFBA PFBS PFPeA PFHxA PFHpA PFNA PFDA PFUnA PFDoA PFHxS PFOSA
BR101707-
01 10/17/2007 14:12 above paper plant 46.38189 94.17927 <9.87 <494 6.29 <9.87 <4.94 <494 <5.36 <494 <4.94 <4.94 <4.94 <9.87 <494
BR101707-
02 10/17/2007 14.14 above paper plant (dup) 46.38189 94.17927 <5.04 <252 5.37 <5.04 <252 <252 <4.41 <252 <2.52 <252 <252 <5.04 <252
BR101707-
03 10/17/2007 16:15 monitoring station S002-640 46.34826 94.20765 <4.97 <249 5.43 <497 <475 <276 <287 <249 <249 <249 <249 <497 <249
BR101707- monitoring station S002-640
04 10/17/2007 16:16 (dup) 46.34826 94.20765 <4.94 <247 4.45 <494 <247 <2.68 <3.07 <247 <247 <247 <247 <4.94 <247
BR101707-
05 10/17/2007 16:00 at WWTP discharge 46.33363 94.23067 93.6 5.67 4.35 20.2 <4.15 3.56 <2.61 2.58 <2.51 <2.51 <251 <5.02 <2.51
BR101707-
06 10/17/2007 16:01 at WWTP discharge (dup) 46.33363 94.23067 102 4.99 5.55 26 <3.53 4.49 <2.95 3.07 <254 <254 <2.54 <5.09 <254
BR101707-
07 10/17/2007 15:53 below WWTP discharge 46.33114 94.23488 <5.06 <253 3.9 <5.06 <2.88 <253 <340 <253 <253 <253 <253 <5.06 <253
BR101707-
08 10/17/2007 15:55 below WWTP discharge (dup) 46.33114 94.23488 <5.10 <2.55 6.97 <5.10 <273 <255 <255 <255 <2.55 <255 <255 <5.10 <2.55
BR101707-
09 Trip Blank <497 <249 <249 <497 <249 <249 <249 <249 <249 <249 <249 <497 <249



Table A5. Mississippi River Surface Water Samples, June 2008
all samples collected at approximately 12 inches below surface

ng/L (ppt)
PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnA PFDoA PFBS PFHxS PFOS PFOSA
Pool 3 23.1 3.99 3.6 3.56 5.95 <2.53 <2.53 <2.53 <2.53 <5.06 <5.06 5.32 <2.53
Pool 3 24.1 <4.06 5.22 <2.96 6.34 <2.66 <2.56 <2.56 <2.56 <511 6.6 6.44 <2.56
Pool 3 26.1 <3.17 4.22 3.47 11 <2.45 <245 <245 <2.45 <4.89 5.31 5.82 <245
Pool 3 33.5 <4.03 4.82 3.37 8.62 <292 <2.51 <2.51 <2.51 <5.01 6.52 6.95 <2.51
Pool 3 36.1 7.18 5.43 <4.80 8.96 <4.80 <4.80 <4.80 <4.80 <9.61 <9.61 <9.61 <4.80
Pool 3 35.4 5.97 4.26 <2.81 8.79 <2.41 <2.41 <2.41 <2.41 <4.82 <4.82 5.98 <2.41
Pool 3 31.6 <2.51 4.18 <2.51 10.1 <2.51 <2.51 <251 <2.51 <5.02 5.55 5.66 <2.51
Pool 3 15.2 <3.65 3.79 <2.60 3 <2.49 <249 <2.49 <2.49 <4.98 <4.98 <4.98 <2.49
Pool 3 14.7 <3.77 <2.62 <2.68 5.18 <2.50 <2.50 <2.50 <2.50 <5.01 <5.01 6.11 <2.50
Pool 3 12.4 <247 <247 <2.58 3.93 <247 <247 <247 <247 <4.94 5.04 4.95 <247
Pool 3 9.7 <2.50 3.11 <2.50 3.19 <2.50 <2.50 <2.50 <2.50 <5.00 <5.00 6.75 <2.50
Pool 2 8.06 <276 3 <2.50 4.24 <3.50 <2.50 <2.50 <2.50 <4.99 <4.99 <4.99 <2.50
Pool 2 8.44 <5.84 <247 3.58 3.96 <3.10 <247 <247 <247 <4.94 <4.94 <4.94 <247
Pool 2 6.38 <247 3.09 <3.03 <247 <247 <247 <247 <247 <4.94 <4.94 <4.94 <247
Pool 2 14.7 <244 4.72 <244 5.86 <244 <244 <244 <244 <4.88 <4.88 <4.88 <244
Pool 2 11.2 <4.90 5.62 <4.90 <4.90 <4.90 <4.90 <4.90 <4.90 <9.79 <9.79 <9.79 <4.90
Pool 2 12.3 <247 4.12 <247 3.2 <247 <247 <247 <247 <4.95 <4.95 <4.95 <247
Pool 2 12.3 <2.88 4.5 <272 3.73 <2.52 <2.52 <2.52 <2.52 <5.05 <5.05 <5.05 <2.52
Pool 2 10 <2.55 <2.55 <2.55 3.44 <2.55 <255 <255 <2.55 <5.10 <5.10 <5.10 <2.55
Pool 2 16.7 <247 2.53 <247 5.11 <247 <247 <247 <247 <4.94 <4.94 <4.94 <247
Pool 2 14.5 <2.48 2.59 <248 3.68 <248 <2.48 <248 <2.48 <4.96 <4.96 <4.96 <2.48
Pool 2 14.6 <242 5.23 <242 4.18 <242 <242 <242 <242 <4.83 <4.83 <4.83 <242
Table A6. 2008 Surface Water
Cty Rd 9 Drainage Ditch Rice Lake Fish Lake
ng/L (ppt) ng/L (ppt) ng/L (ppt

1 2 3 avg | median | min max 1 2 3 avg median | min max 1 2 3 avg | median | min max
PFBA 18.6 15.3 14.1 16.0 15.3 14.1 18.6 12.9 121 10.9 12.0 12.1 10.9 12.9 3.46 3.81 3.74 3.7 3.7 3.5 3.8
PFPeA 24 25.7 26.9 25.5 25.7 24 26.9 16.5 18.5 18.3 17.8 18.3 16.5 185 | <4.20 | <253 | <255 <dl <dl <dl <dl
PFHxA 81.6 80.5 76.3 79.5 80.5 76.3 81.6 43.2 56.6 54 51.3 54.0 43.2 56.6 5.2 4.82 4.56 4.9 4.8 4.6 5.2
PFHpA 18.7 19.7 19 19.1 19 18.7 19.7 15 17.9 15.2 16.0 15.2 15.0 179 | <596 | <7.60 | <6.09 <dl <dl <dl <dl
PFOA 59 56.5 48.1 54.5 56.5 48.1 59 38.2 38.8 42 39.7 38.8 38.2 42.0 4.6 3.67 4.23 4.2 4.2 3.7 4.6
PFNA <254 | 3.06 | <5.04 3.1 3.06 3.06 3.06 | <254 | <249 | <253 <dl <dl <dl <dl <253 | <253 | <255 <dl <dl <dl <dl
PFDA <254 | <249 | <5.04 <dl <dl <dl <dl <254 | <249 | <253 <dl <dl <d <dl <253 | <253 | <2.55 <dl <dl <dl <dl
PFUnRA [ <254 | <249 | <5.04 <dl <dl <dl <dl <254 | <249 | <253 <dlI <dl <dl <dl <253 | <253 | <255 <dl <dl <dl <dl
PFDoA | <254 | <249 | <5.04 <dl <dl <dl <d| <254 | <249 | <253 <dl <dl <dl <dl <253 | <253 | <255 <dl <dl <dl <dl
PFBS 37 42.9 48.4 42.8 42.9 37 48.4 28.6 27.5 27.3 27.8 27.5 27.3 286 | <5.06 | <5.06 | <5.10 <dl <dl <dl <dl
PFHxS 353 384 363 367 363 353 384 236 255 253 248 253 236 255 15.1 17.6 17.3 16.7 17.3 15.1 17.6
PFOS 132 140 102 125 132 102 140 110 108 122 113 110 108 122 19.7 9.78 8.84 12.8 9.8 8.8 19.7
PFOSA [ <254 | <249 | <5.04 <dl <d| <d| <dl <254 | <249 | <253 <dl <dl <dl <d| <253 | <253 | <255 <d| <d| <d| <dl




Table A7. Mississippi and Minnesota River water samples collected for PFC analysis, April

2008

Note: data from other rivers (Elk and Snake rivers are tributaries of the Mississippi; MN-16 is removed from the watersheds)

Site Description estimated value ng/L (ppt)
Collection Collection

Minnesota Date Time PFBA | PFPeA | PFHxA | PFHpA | PFOA PFNA PFDA | PFUnA | PFDoA | PFBS PFHxS | PFOS | PFOSA
<

Mississippi River: County Road 7 near Bemidji, MN 4/29/2008 7:38 2.58 <3.69 <2.58 <2.58 <2.58 <2.58 <2.58 <2.58 <2.58 <5.15 <5.15 <5.15 <2.58
<

Mississippi River: State Hwy 197 in Bemidji, MN 4/29/2008 8:25 3.39 <4.66 <257 <257 <257 <257 <2.57 <257 <2.57 <5.13 <5.13 <5.13 <257

Mississippi River: Grand Rapids, MN 4/29/2008 10:45 6.57 < 3.58 <2.52 <2.52 <2.52 3.18 <2.52 <2.52 <2.52 <5.03 <5.03 <5.03 <2.52
<

Mississippi River: Grand Rapids, MN (dup) 4/29/2008 10:46 3.80 <3.73 <255 <255 <255 <2.55 <255 <255 <255 <5.10 <5.10 <5.10 <255
<

Mississippi River: County Hwy 1 in Aitkin, MN 4/29/2008 12:58 3.77 <3.32 <247 <3.52 <247 <247 <247 <247 <247 <4.94 <4.94 <4.94 <247

Mississippi River: above paper plant in Brainerd, MN 4/29/2008 15:05 542 <3.43 <2.58 <4.99 <2.58 <2.58 <2.58 <2.58 <2.58 <5.15 <5.15 <5.15 <2.58
<

Mississippi River: boat landing below paper plant in Brainerd, MN 4/29/2008 16:05 3.35 < 3.51 <2.53 <2.53 <2.53 <2.53 <2.53 <2.53 <2.53 <5.06 <5.06 <5.06 <2.53

Mississippi River: park dock near monitoring station S002-640 in Brainerd, MN 4/29/2008 16:45 6.7 <4.63 <2.54 <273 <2.54 <2.54 <2.54 <2.54 <2.54 <5.09 <5.09 <5.09 <2.54

Mississippi River: near Fort Ripley, MN 4/30/2008 7:37 5.34 <5.68 <5.07 <4.84 <497 <2.50 <250 <250 <250 <5.01 <5.01 <5.01 <250

Mississippi River: downstream of Platte River near Rice, MN 4/30/2008 8:48 3.95 <3.04 < 2.56 <4.85 <497 < 2.56 < 2.56 < 2.56 < 2.56 <512 <512 <512 < 2.56

Mississippi River: at Sauk Rapids, MN 4/30/2008 9:34 6.87 <5.36 <6.37 <5.15 <7.13 <7.80 <254 <254 <254 <5.08 <5.08 <5.08 <254

Mississippi River: near Clearwater, MN, downstream of St. Cloud WWTP 4/30/2008 10:20 4.23 <3.90 <3.84 <577 <2.80 <259 <259 <259 <259 <5.18 <5.18 <5.18 <2.59

Mississippi River: near Clearwater, MN, downstream of St. Cloud WWTP (dup) 4/30/2008 10:21 7.07 <6.88 <254 <3.38 <2.54 <6.72 <254 <254 <254 <5.07 <5.07 <5.07 <2.54

Elk River: north of Clear Lake — junction cty #20 & #16 4/30/2008 11:15 6.57 <5.11 <7.54 <5.06 <4.11 <7.38 <2.50 <2.50 <250 <4.99 <4.99 <4.99 <250

Snake River: near Mora, MN — boat landing on cty #6 4/30/2008 12:50 4.1 <3.20 <5.90 <5.82 <2.52 <2.52 <252 <2.52 <2.52 <5.04 <5.04 <5.04 <252
<

Creek to Rice Lake: near Duluth, MN — cty #9 crossing 4/30/2008 16:05 5.16 11.9 31.3 16.2 36.4 <5.51 <5.16 <5.16 <5.16 16.2 168 58.2 <5.16

Rum River: just above the confluence with Miss. River 5/9/2008 17:30 8.31 < 3.56 <253 <4.26 <2.53 <2.53 <253 <253 <253 <5.06 <5.06 <5.06 <253

Mississippi River: Elk River 5/9/2008 18:00 6.14 <249 <2.58 <3.49 <249 <5.65 <249 <249 <249 <4.98 <4.98 <4.98 <249
<

Mississippi River: Brooklyn Park 5/9/2008 4:30 4.83 <6.61 <4.83 <6.39 <4.83 <4.83 <4.83 <4.83 <4.83 <9.66 < 9.66 <9.66 <4.83

Mississippi River: Hidden Falls, above Minn River 5/9/2008 1:30 5.51 < 3.51 <2.46 <4.03 <2.46 <2.46 < 2.46 <2.46 <2.46 <493 <4.93 <4.93 < 2.46

Minnesota River: at Fort Snelling before confluence 5/9/2008 12:30 3.41 < 2.51 < 2.51 <4.33 < 2.51 < 2.51 <2.51 <2.51 <2.51 <5.03 <5.03 <5.03 <2.51
<

Minnesota River: at Fort Snelling before confluence (dup) 5/9/2008 12:30 2.57 <2.57 <257 <257 <257 <2.57 <257 <257 <257 <5.14 <5.14 <5.14 <2.57

Mississippi River: St. Paul, 494 Bridge below WWTP 5/9/2008 11:30 6.89 <6.91 < 2.51 <6.85 < 2.51 <3.92 <2.51 <2.51 <2.51 <5.02 <5.02 <5.02 <2.51

Mississippi River: St. Paul, 494 Bridge below WWTP (dup) 5/9/2008 11:30 3.64 <2.52 <2.52 <2.92 <2.52 < 3.60 <252 <252 <252 <5.05 <5.05 <5.05 <252

Mississippi River: Nininger, above 3M 5/9/2008 10:30 9.64 <6.98 <249 <5.16 2.79 <249 <249 <249 <249 <4.98 <4.98 <4.98 <249

Mississippi River: Nininger, above 3M (dup) 5/9/2008 10:30 6.11 <3.09 <254 <5.16 <2.54 <3.28 <254 <254 <254 <5.07 <5.07 <5.07 <254

Mississippi River: Hastings below 3M 5/9/2008 9:30 13.5 <2.92 <257 <4.87 2.8 <257 <257 <257 <257 <5.13 <5.13 5.23 <257

Mississippi River: Hastings below 3M (dup) 5/9/2008 9:30 11.3 <249 <249 <4.83 3.75 <3.45 <249 <249 <249 <4.98 <4.98 <4.98 <249

Minnesota River: Ortonville 5/7/2008 13:30 5.47 <2.69 <2.54 <2.89 <2.54 <3.08 <2.54 <2.54 <2.54 <5.07 <5.07 5.16 <2.54

Minnesota River: Granite Falls 5/7/2008 10:00 4.4 <2.84 <248 <3.30 <248 <5.04 <248 <248 <248 <4.97 <4.97 <4.97 <248

Minnesota River: Mankato, above Blue Earth 5/6/2008 4:30 2.72 <3.40 <252 <3.24 <252 <3.15 <252 <252 <252 <5.05 <5.05 <5.05 <252
<

Minnesota River: Mankato, downriver of Blue Earth 5/6/2008 3:30 2.48 <248 <248 <3.82 <248 <248 <248 <248 <248 <4.96 <4.96 <4.96 <248

Minnesota River: Mankato, downriver of Blue Earth (dup) 5/6/2008 3:30 3.05 <6.85 <2.53 <3.43 <2.53 <2.53 <2.53 <2.53 <2.53 <5.06 <5.06 <5.06 <2.53

Minnesota River: Downriver of Seven Mile Creek 5/6/2008 2:30 3.39 <249 <249 <2.92 <249 <249 <249 <249 <249 <4.98 <4.98 <4.98 <249




Table A8. Mississippi and Minnesota River water samples collected for PFC analysis,
August 2008

estimated value

. Collection Collection
Minnesota Date Time PFBA | PFPeA | PFHxA | PFHpA | PFOA PFNA PFDA | PFUnA | PFDoA | PFBS PFHxS PFOS | PFOSA
Site Description
Mississippi River: County Road 7 near Bemidji, MN 8/18/2008 17:02 2.62 <248 <248 <3.29 <248 3.01 <248 <248 <248 <4.96 <4.96 <4.96 <248
Mississippi River: State Hwy 197 in Bemidji, MN 8/18/2008 17:30 3.29 <251 <251 <251 2.62 <251 <251 <251 <251 <5.03 <5.03 <5.03 <251
Mississippi River: Grand Rapids, MN 8/19/2008 8:45 3.94 <2.53 <2.53 <2.53 <2.53 <2.53 <2.53 <2.53 <2.53 <5.06 <5.06 <5.06 <2.53
Mississippi River: Grand Rapids, MN (dup) 8/19/2008 8:46 3.56 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <5.01 <5.01 <5.01 <2.50
Mississippi River: County Hwy 1 in Aitkin, MN 8/19/2008 11:15 4.83 <249 <249 <249 <249 <249 <249 <249 <249 <497 <497 <4.97 <249
Mississippi River: above paper plant in Brainerd, MN 8/19/2008 12:40 3.52 < 2.56 < 2.56 < 2.56 < 2.56 4.24 < 2.56 < 2.56 < 2.56 <512 <5.12 <5.12 < 2.56
Mississippi River: near paper plant in Brainerd, MN 8/19/2008 14:15 4.73 <247 <247 <247 <247 <247 <247 <247 <247 <4.94 <4.94 <4.94 <247
Mississippi River: monitoring station S002-640 in Brainerd, MN 8/19/2008 15:02 4.36 <249 <249 <249 <249 <249 <249 <249 <249 <497 <497 <497 <249
Mississippi River: at WWTP discharge in Brainerd, MN 8/19/2008 15:47 5.28 <4.92 <4.92 <4.92 9.5 7.19 <4.92 <4.92 <4.92 83 <9.84 151 <4.92
Mississippi River: at WWTP discharge in Brainerd, MN (dup) 8/19/2008 15:48 6.07 <247 3.35 <247 4.42 5.88 <247 <247 <247 87.8 <4.94 170 <247
Mississippi River: below WWTP discharge in Brainerd, MN 8/19/2008 15:58 4.96 <2.50 <2.50 <2.50 <2.50 3.01 <2.50 <2.50 <2.50 <4.99 <4.99 <4.99 <2.50
Mississippi River: below WWTP discharge in Brainerd, MN (dup) 8/19/2008 15:59 4.4 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50 <250 <250 <5.01 <5.01 <5.01 <2.50
Mississippi River: near Fort Ripley, MN 8/19/2008 18:00 3.51 <2.50 <2.50 <2.50 <2.50 4.19 <2.50 <2.50 <2.50 <5.00 <5.00 <5.00 <2.50
Mississippi River: downstream of Platte River near Rice, MN 8/20/2008 8:06 3.65 <248 <248 <248 <248 2.65 <248 <248 <248 <4.96 <4.96 <4.96 <248
Mississippi River: at Sauk Rapids, MN 8/20/2008 9:15 5.48 <2.50 <2.50 <2.50 <2.50 3.92 <2.50 <2.50 <2.50 <4.99 <4.99 <4.99 <2.50
Mississippi River near Clearwater, downstream of St. Cloud WWTP 8/20/2008 10:40 3.9 <248 <248 <248 2.5 <248 <248 <248 <248 <4.96 <4.96 <4.96 <248
Mississippi River near Clearwater, downstream of St. Cloud WWTP (dup) 8/20/2008 10:41 5.1 <248 <248 <248 <248 2.79 <248 <248 <248 <4.96 <4.96 <4.96 <248
Mississippi River: EIk River 8/19/2008 11.1 <250 <250 <250 2.97 <250 <250 <2.50 <2.50 <5.01 <5.01 <5.01 <2.50
Rum River: just above the confluence with Miss. River 8/19/2008 16:43 7.2 <252 <252 <252 <252 <252 <252 <252 <252 <5.04 <5.04 <5.04 <252
Mississippi River: Brooklyn Park 8/19/2008 10:04 8.15 <2.52 <2.52 3.98 2.54 <2.52 <2.52 <2.52 <2.52 <5.03 <5.03 <5.03 <2.52
Mississippi River: Hidden Falls, above Minn River 8/19/2008 14:36 10.2 <2.50 2.58 3.87 7.66 <2.50 <2.50 <2.50 <2.50 <4.99 <4.99 <4.99 <2.50
Minnesota River: at Fort Snelling before confluence 8/19/2008 13:57 6.64 <2.54 3.18 <2.54 4.5 <2.54 <2.54 <2.54 <254 <5.08 <5.08 <5.08 <2.54
Minnesota River: at Fort Snelling before confluence (dup) 8/19/2008 13:57 5.94 2.84 2.72 <2.58 4.02 <2.58 <2.58 <2.58 <2.58 <5.15 <5.15 <5.15 <2.58
Mississippi River: St. Paul, 494 Bridge below WWTP 8/19/2008 11:56 14.2 <253 4.96 3.81 7.19 <2.53 <2.53 <2.53 <2.53 <5.06 <5.06 6.02 <2.53
Mississippi River: St. Paul, 494 Bridge below WWTP (dup) 8/19/2008 11:56 15.3 3 6.03 2.72 7.25 < 2.61 < 2.61 < 2.61 < 2.61 <5.22 <5.22 6.2 < 2.61
Mississippi River: Nininger, above 3M 8/19/2008 10:48 23.2 3.69 6.29 4.42 8.55 <257 <257 <257 <257 <5.15 <5.15 7.95 <257
Mississippi River: Nininger, above 3M (dup) 8/19/2008 10:48 211 3.41 4.87 3.18 8 <2.54 <2.54 <2.54 <254 5.61 <5.07 8.13 <2.54
Mississippi River: Hastings below 3M 8/19/2008 10:00 69.9 4.68 8.12 4.15 19.3 <255 <255 <255 <255 13.4 9.36 17.7 <255
Mississippi River: Hastings below 3M (dup) 8/19/2008 10:00 63.9 7.1 8.44 3.19 19.6 <2.58 <2.58 <2.58 <2.58 13.6 9.87 16.7 <2.58
Minnesota River: Ortonville 8/22/2008 10:50 3.01 <2.54 <2.54 <2.54 <2.54 <2.54 <2.54 <2.54 <2.54 <5.08 <5.08 <5.08 <2.54
Minnesota River: Granite Falls 8/22/2008 9:00 3.37 <2.55 <2.55 <255 <2.55 <2.55 <255 <2.55 <2.55 <5.10 <5.10 <5.10 <2.55
Minnesota River: Mankato, above Blue Earth 8/21/2008 12:00 2.82 <249 <249 <249 <249 <249 <249 <249 <249 <4.98 <4.98 <4.98 <249
<
Minnesota River: Mankato, downriver of Blue Earth 8/21/2008 12:05 2.55 <2.55 <255 <255 <255 <255 <255 <255 <2.55 <5.10 <5.10 <5.10 <2.55
<
Minnesota River: Downriver of Blue Earth (dup) 8/21/2008 11:20 2.54 <254 <254 <254 <254 <254 <254 <2.54 <254 <5.09 <5.09 <5.09 <254
<
Minnesota River: Downriver of Seven Mile Creek 8/21/2008 11:20 5.17 <517 <517 <517 <517 <517 <517 <517 <517 <10.3 <10.3 <10.3 <517




2005 MPCA PFC Fish Data

Mississippi River Pool 2 Fish PFC analysis

MPCA Samp]e Analyzed as Wt Ln Age/ | PFOA PFOS PFOSA | PFPeA PFDA PFUnA | PFDoA
Species & | Date Fillet or Whole sex
Sample ID Fish (@ (cm) g_rS/ ?g/ﬁ ng/% ng/i ng/% ng/gb ng/gb ng/gb
4 ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Walleye
WE-1 10/3/05 Fillet 3275 | 70 7/m <0.581 13.1 1.35 <1.42 <0.644 <0.572 <0.682
WE-2 10/3/05 Fillet 1079 | 54 3/f <0.614 75.5 3.61 <1.79 0.789 <0.604 1.21
WE-3 10/3/05 Fillet 1230 | 49 2/f <0.591 180 26.4 <1.44 1.67 <0.581 1.03
WE-4 10/3/05 Fillet 3125 | 70 7/t <0.538 455 3.35 <1.31 1.43 <0.529 <0.631
Carp
Carp-l 10/3/05 Fillet 1771 | 53 4/m 1.24 347 21.4 <5.96 3.85 2.19 3.01
Carp-Z 10/3/05 Fillet 2532 | 55 5/t <0.602 73.5 <0.572 <5.87 1.26 <0.592 <0.706
Carp-3 10/3/05 Fillet 2416 | 57 5/m <0.590 175 2.02 5.76 2.16 0.992 <0.693
Carp-4 10/3/05 Fillet 4675 | 61 6/f <0.608 420 7.67 <5.93 4.06 1.36 0.957
Carp-S 10/3/05 Fillet 5175 | 62 6/f <0.605 66.4 0.908 <5.90 1.68 0.803 <0.710
SM Bass
SMB-1 10/3/05 | Fillet 285 |26 | 5/m | <0.619 269 341 <151 | 44 338 835
SMB-2 10/3/05 | Fillet 252 | 26 | 4/m | <0596 336 227 <145 | 5.05 3.36 6.03
SMB-3 10/3/05 | Fillet 165 |22 | #f | <0.607 167 6.77 <148 | 433 35 4
SMB-4 10/3/05 | Fillet 303 |28 | 5/m | <0.615 158 20.4 <150 | 34 247 3.81
SMB-5 10/3/05 | Fillet 135 |22 | #f | <0591 122 6.16 <144 | 275 233 371
SMB-6 10/3/05 | Fillet 215 [ 26 | 4f | <0578 156 8.43 <141 | 379 3.17 5.17
White Bass
WB-1 10/3/05 Fillet 416 31 2/f <0.609 510 8.43 <1.48 6.55 3.08 2.31
WB-2 10/3/05 Fillet 780 37 4/f <0.600 102 2.75 <1.83 2.6 <0.591 <0.705
WB-3 10/3/05 Fillet 441 32 2/f <0.605 240 3.28 <1.48 3.88 1.71 1.27
WB-4 10/3/05 Fillet 219 24 1/f 1.17 1860 166 <1.53 17.5 9.07 11.1
WB-5 10/3/05 | Fillet 665 | 38 | 4f | <0.602 83.6 235 <147 | 188 0.93 1.02
Other
SMBuffalo 10/3/05 fillet 2633 | 49 2t <0.605 374 32.7 <5.90 2.79 2.65 4.17
Emerald 10/3/05 Composite of 28 3to na <0.603 93.5 8.63 <5.87 1.76 0.734 <0.706
Shiner 16 whole fish 5 em
Gizzard 10/3/05 Composites of 29 149 8 to na A<0.618 52.7 10.7 19.1 <0.684 <0.608 <0.725
Shad whole fish from 166 15 B<0.605 71.5 11.1 15.3 <0.670 <0.595 <0.710
L8616-13 157 cm C<0.598 120 18.5 13.7 0.841 <0.588 0.861
< =

less than the detection limit; number following this symbol represents the detection limit




2005 MPCA PFC Fish Data

Mississippi River Lake Pepin Fish PFC analysis

MPCA Sample Analyzed as Wt Ln Age/ | PFOA PFOS PFOSA | PFPeA PFDA PFUnA | PFDoA
Species & | Date Fillet or Whole sex

Sample ID Fish (2 | (m g’rfs)/ ?g/;;; ng/gb ng/gb ng/% ng/gb ng/gb ng/%

4 ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Walleye

WE-1 10/4/05 Fillet 741 42 1/£? <0.603 47 1.52 <5.88 <0.668 | <0.593 <0.708
WE-2 10/4/05 Fillet 861 47 2/f <0.574 63.1 2.34 <5.60 1.53 <0.565 | <0.674
WE-3 10/5/05 Fillet 2483 | 55 3/f <0.605 49.4 1.77 <5.90 <0.670 | <0.595 | <0.710
WE-4 10/5/05 Fillet 1079 | 47 2/f <0.579 83.4 2.14 <5.65 1.2 <0.569 | <0.679
WE-5 10/5/05 Fillet 2252 | 60 5/f <0.907 393 1.38 <1.86 <0.670 | <0.595 | <0.710
WE-6 10/5/05 Fillet 1180 | 47 3/m <0.581 47.4 1.83 <1.50 1.07 <0.572 | <0.682
Carp

Carp-1 9/27/05 | Whole Fish 3011 | 52 | 4f | <0.587 65.5 29 <572 | 12 112 <0.688
Carp-2 9/27/05 | Whole Fish 2626 | 53 | 4/m | <0.585 90.7 1.6 <571 | 2 121 <0.687
Carp-3 9/27/05 | Whole Fish 3019 | 54 | 4/m | <0.594 99.6 1.64 <579 | 3.07 1.6 0.876
Carp-4 9/27/05 | Fillet 4975 | 59 | 6/f | <0.603 463 <0573 | <588 | <0.668 | <0.593 | <0.708
Carp-5 9/27/05 | Fillet 2730 | 56 | 6/m | <0.598 59.9 0724 | <583 | L.17 0.662 | <0.701
Carp-5 (dup) | 9/27/05 Fillet(duplicate) 2730 | 56 6/m | <0.607 511 0.581 <5.92 0.926 0.602 <0.712
SM Bass

SMB-1 9/27/05 Fillet 792 35 3/m <0.583 103 2.69 <1.42 1.92 1.07 0.82
SMB-1(dup) | 9/27/05 | Fillet (duplicate) | 792 | 35 3/m | <0.647 116 2.56 <2.05 231 1.21 0.928
SMB-2 9/27/05 Fillet 553 35 4/f <0.592 66.2 1.19 <1.45 1.04 <0.582 | <0.694
SMB-3 9/27/05 Fillet 729 36 4/f <0.673 95.6 1.79 <2.56 1.85 0.692 1.06
SMB-4 9/27/05 Whole Fish 303 27 3/m <0.584 175 3.98 <2.52 3.57 1.28 0.924
SMB-5 9/27/05 Whole Fish 1205 | 39 5/f <0.611 172 3.28 <1.49 3.2 1.25 1.35
White Bass

WB-1 10/4/05 Fillet 640 33 4/m <0.603 114 3.37 <2.78 1.06 <0.594 | <0.708
WB-2 10/4/05 Fillet 812 36 4/f <0.605 100 2.08 <1.80 1.45 <0.595 | <0.710
WB-3 10/4/05 Whole Fish 692 33 3/m <0.604 223 5.71 <1.77 4.26 1.89 1.61
WB-4 10/5/05 Whole Fish 446 28 1/f <0.599 194 4.45 <1.46 33 1.1 1.12
WB-4(dupl) 10/5/05 Whole fish(dup) 446 28 1/f <0.585 165 4.24 <1.43 3.11 1.52 1.14
WB-5 10/5/05 Whole Fish 664 33 4/m <0.576 248 4.92 <1.40 3.37 1.47 1.26
Other

Gizzard 9/23/05 Composites of 1436 | ~15 na A<0.672 37.9 2.27 18.5 0.694 <0.594 <0.709
o |2d i e o | s |2
Emerald 9/27/05 | Composites of | 117 | ~8 [na | A<0.579 [ 105 2.15 2.17 2.57 0.877 | <0.679
Shiner 40 whole fish Coosor |00 |14 |2 |3s oo | <o
< = less than the detection limit; number following this symbol represents the detection limit




2006 MPCA PFC Fish Data

Average PFOS Concentration

[ng/g; ppb]
Bluesill Smallmouth | Largemouth | White Walleve Northern White | Channel
g Bass Bass Bass y Pike Sucker Catfish
Mississippi
River pool 3 170 (5) ns ns 132 (5) ns ns ns ns
Mississippi
River pool 4 85(5) ns ns ns ns ns ns ns
Mississippi
River pool 5 65 (5) 96 (5) 85(5) ns 54 (4) 111 (5) ns 10 (2)
Mississippi
River pool 5a 61 (5) 73 (5) ns ns 65 (5) ns ns 14 (4)
St. Croix River:
Taylors Falls to | <dl (5) <dl (5) ns ns <dl (5) <dl (5) <dl (5) ns
Danbury
Lake Calhoun | 319 (5) ns ns ns ns ns 49 (5) ns

numbers listed are: average PFOS concentration (# of fish)

<dl — less than the detection limit = 5 ng/g
ns — not sampled

Samples were analyzed for the 13 different perfluorochemicals listed.

CAS #
PFBA C-4 perfluorobutanoic acid 375-22-4
PFBS C-4 perfluorobutane sulfonate 375-73-5
PFPeA C-5 perfluoropentanoic acid 2706-90-3
PFHxA C-6 perfluorohexanoic acid 307-24-4
PFHxS C-6 perfluorohexane sulfonate 355-46-4
PFHpA C-7 perfluoroheptanoic acid 375-85-9
PFOA C-8 perfluorooctanoic acid 335-67-1
PFOS C-8 perfluorooctane sulfonate 1763-23-1
PFOSA C-8 perfluorooctane sulfonamide 754-91-6
PFNA C-9 perfluorononanoic acid 375-95-1
PFDA C-10 perfluorodecanoic acid 335-76-2
PFUnA C-11 perfluoroundecanoic acid 2058-94-8
PFDoA C-12 perfluorododecanoic acid 307-55-1




2006 MPCA PFC Fish Data

Mississippi River Pool 3 Fish PFC analysis

MPCA Sample | Fillet or Wt | Ln | Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Date Whole Fish sex
Sarnple D () (cm) gfs/ (ng/{;g ng/g ng/g ng/g ng/g ng/g ng/g
ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BG-1 11/9/06 Fillet 102 17 3/M 440 <1.52 <6.70 1.42 8.05 5.09 4.41
BG-1 11/9/06 Whole Fish 102 17 3/M 815 <1.46 <1.75 6.5 12.3 6.13 4.70
BG-2 11/9/06 Fillet 135 17 3/M 108 <1.46 <8.68 3.62 5.36 5.79 14.6
BG-2 11/9/06 | Whole Fish 135 17 | 3M 187 <1.48 <1.76 10.2 7.6 6.46 14.2
BG-3 11/9/06 | Fillet 152 18 | 3M 123 <151 <181 <141 3.17 <2.01 1.55
BG-3 11/9/06 Whole Fish 152 18 3/M 186 <1.28 0.91 1.03 5.59 2.17 2.34
BG-4 5/2006 | Fillet 177 | 185 | 3/F 87.5 <1.48 <1.77 <1.38 2.36 <1.98 <1.51
BG-5 5/2006 | Fillet 160 18 | 3M 92.1 <1.47 <1.75 <1.37 <1.67 <1.96 <1.50
White Bass
WB-1 11/9/06 | Fillet 33 [ 125 | I 122 <148 | <8.00 115 488 <1.98 228
WB-1 11/9/06 | Whole Fish 33 [ 125 | I 134 <179 | <1.70 145 6.11 1.73 3.09
WB-2 11/9/06 | Fillet 34 13 177 154 <149 | <3.14 8.75 59 2.83 223
WB-2 11/9/06 | Whole Fish 34 13 /] 161 <151 <286 103 95 253 273
WB-3 11/9/06 | Fillet 34 13 1] 150 <251 <1.80 10.9 528 2.09 2.92
WB-3 11/9/06 | Whole Fish 34 13 1] 148 <151 <6.58 15.1 73 2.75 4.06
WB-4 11/9/06 | Fillet 44 13 1] 148 <148 | <2.65 10.6 455 <1.90 271
WB-4 11/9/06 | Whole Fish 44 13 1] 153 <148 | <4.99 17 7 2.06 413
WB-5 11/9/06 | Fillet 41 | 145 | 11 86.7 <151 <6.24 6.58 414 <2.01 <1.54
WB-5 11/9/06 Whole Fish 41 14.5 1/ 114 <2.10 1.3 7.9 6.33 1.34 1.18
Other
Emerald 11/9/06 Composite of ~4.5 84.2 <143 <1.71 5.21 4.33 <1.91 2.17
Shiner 38 whole fish
Gizzard 11/9/06 Composite of ~9 17.9 <1.25 <1.94 1.53 <1.42 <1.66 <1.27
Shad 33 whole fish
Mississippi River Pool 4 Fish PFC analysis
MPCA Sample | Fillet or Wt | Ln | Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Date Whole Fish sex
Sample ID (@ | (cm) gr%/ (ng/f ng/g ng/g ng/g ng/g ng/g ng/g
ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BG-1 5/2006 Fillet 262 20 4/F 98.3 <1.43 <1.70 <1.33 2.51 <1.90 <1.46
BG-2 5/2006 Fillet 152 17.5 3/M 28.1 <1.47 <1.75 <1.37 <1.67 <1.96 <1.50
BG-3 5/2006 Fillet 158 18 3/F 45.5 <1.52 <1.82 <1.42 <1.73 <2.03 <1.55
BG-4 5/2006 Fillet 125 16 3/M 152 <1.48 <1.76 <1.37 3.26 2.76 2.7
BG-5 5/2006 Fillet 146 18 3/M 101 <1.39 <1.66 <1.29 2.04 2.46 2.13




2006 MPCA PFC Fish Data

Mississippi River Pool 5 Fish PFC analysis

MPCA Sample | Fillet or Wt | Ln | Age/ | PFOS | PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Date Whole Fish Sex
Samole ID (@ | (cm) (yrs/ | ng/g ng/g ng/g ng/g ng/g ng/g ng/g
ample m- (epb) | (pb) | (pb) | (ppb) | (ppb) | (PPb) | (Ppb)
Bluegill
BG-1 11/6/06 Fillet 172 19 4/F 40.3 <1.51 <1.81 <1.41 <1.72 <2.01 <1.54
BG-2 11/6/06 Fillet 252 20 4/7 94.7 <1.38 <1.64 <1.28 2.17 <1.83 <1.40
BG-3 11/6/06 Fillet 199 21 4/M 42.7 <1.43 <1.71 <1.33 1.74 <1.91 <1.46
BG-4 11/6/06 Fillet 189 19 4/F 69.6 <1.54 <1.84 <1.44 1.97 <2.06 <1.57
BG-5 11/6/06 Fillet 114 17 3/F 77.2 <1.51 <1.81 <1.41 2.4 <2.01 <1.54
Smallmouth Bass
SMB-1 5/2006 Fillet 1512 45 8/F 150 <1.48 <1.76 1.63 3.27 <1.97 <1.50
SMB-2 5/2006 Fillet 131 19 2/7 83.5 <1.45 <1.73 <1.35 2.49 <1.93 <1.48
SMB-3 5/2006 Fillet 449 29 4/M 47.7 <1.50 <1.80 1.86 2.13 <2.00 <1.53
SMB-4 5/2006 Fillet 262 26.5 3/F 93.5 <1.48 <1.77 <1.38 2.59 <1.98 <l.51
SMB-5 5/2006 Fillet 565 33 5/M 104 <1.45 <1.74 1.35 2.25 <1.94 <1.48
Largemouth Bass
LMB-1 52006 | Fillet 456 | 30 | 6F | 829 <143 | <170 | <133 2.59 <190 | <146
LMB-2 52006 | Fillet 1043 | 39 | 7/M | 743 <145 | <173 | <135 1.66 <193 | <148
LMB-3 52006 | Fillet 680 | 34 | 6F | 858 <138 | <164 | <128 2.48 <183 | <140
LMB-3 52006 | Fillet 680 | 34 | 6F | 965 <136 | <256 | <127 2.74 <182 | <139
(dup)
LMB-4 5/2006 Fillet 455 29 4/M 107 <1.41 <1.69 <1.32 3.74 <1.88 <1.44
LMB-5 5/2006 Fillet 502 31 5/M 74.6 <1.50 <1.80 <1.40 2.57 <2.00 <1.53
Walleye
WAE-1 5/2006 | Fillet 1000 | 47 | 77M | 343 <154 | <183 | <143 | <175 | <205 | <L57
WAE-1 5/2006 1000 | 47 | 7/M | 265 <154 | <184 | <144 | <176 | <206 | <157
(dup)
WAE-2 5/2006 Fillet 339 31 3/ 60.6 <1.48 <1.76 1.94 1.73 <1.97 <1.50
WAE-3 5/2006 Fillet 362 33 3/ 93.2 <1.47 <1.75 1.49 <1.67 <1.96 <1.50
WAE-4 5/2006 Fillet 965 43 5/M 27.1 <1.48 <1.77 1.97 <1.69 <1.98 <1.51
Northern Pike
NOP-1 5/2006 Fillet 1457 58 8/F 91.2 <1.45 <1.74 3.43 1.79 <1.94 <1.48
NOP-2 5/2006 Fillet 2568 64 8/F 224 <1.47 <1.75 5.54 2.34 <1.96 <1.50
NOP-2 5/2006 Fillet 2568 64 8/F 235 <1.37 <1.64 498 2.39 <1.82 <1.40
(dup)
NOP-3 52006 | Fillet 214 | 28 | 27 130 <147 | <175 2.87 2.63 <196 | <1.50
NOP-4 52006 | Fillet 700 | 45 | 64 122 <142 | <1.70 252 <162 | <189 | <145
NOP-5 52006 | Fillet 1498 | 42 | &F | 975 <15 <1.80 2.86 193 <200 | <153
Channel Catfish
CCF-1 5/2006 Fillet 485 31 2/J 9.59 <1.51 <1.81 <1.41 <1.72 <2.01 <1.54
CCF-2 5/2006 Fillet 1956 52 5/M <3.32 <1.44 <1.72 <1.34 <1.64 <1.92 <1.47
Other
Gizzard 11/6/06 Composites Of ~13 20.1 <1.48 <1.76 <1.37 <1.68 <1.97 <1.50
Shad 40 whole fish




2006 MPCA PFC Fish Data

Mississippi River Pool 5a Fish PFC analysis

MPCA Sample | Fillet or Wt | Ln | Age/ [ PFOS | PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA

Species & | Date Whole Fish sex

Sample D () (cm) gfs/ (ng/{;g ng/g ng/g ng/g ng/g ng/g ng/g
ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

Bluegill

BG-1 5/2006 Fillet 164 17 3/M 34.6 <1.32 <1.58 <1.23 <1.50 <1.76 <1.35

BG-2 5/2006 | Fillet 168 | 18 | 3/M | 992 <150 | <218 | <139 | <170 | <200 | <1.53

BG-3 5/2006 | Fillet 284 | 20 | 4M | 829 <126 | <155 | <1.17 1.65 <1.68 | <129

BG-4 5/2006 | Fillet 199 | 20 | 4M 34 <1.60 <191 <149 | <182 213 <1.63

BG-5 5/2006 Fillet 188 19 4/F 55.5 <1.36 <1.63 <1.27 <1.55 <1.82 <1.39

Smallmouth Bass

SMB-1 5/2006 Fillet 813 36 7™ 52.3 <1.50 <1.79 <1.39 <1.70 <2.00 <1.53
SMB-2 5/2006 Fillet 819 36 7™ 116 <1.41 <1.68 1.39 2.89 <1.88 <1.44
SMB-3 5/2006 Fillet 746 35 6/F 67.1 <1.50 <1.79 1.43 <1.70 <2.00 <1.53
SMB-4 5/2006 Fillet 377 28 4/M 84.6 <1.48 <1.77 <1.38 2.74 <1.98 <1.51
SMB-5 5/2006 Fillet 672 34 6/M 45 <1.45 <2.38 <1.35 <1.65 <1.93 <1.48
Walleye

WAE-1 5/2006 Fillet 740 41 5/F 56.4 <1.48 <1.76 1.83 <1.68 <1.97 <1.50
WAE-2 5/2006 Fillet 1454 49 6/F 49.3 <1.49 <1.78 2.15 <1.70 <1.99 <1.52
WAE-3 5/2006 Fillet 1125 47 6/F 41 <1.54 <1.84 1.53 <1.76 <2.06 <1.57
WAE-4 5/2006 Fillet 195 | 255 2/] 75.4 <1.41 <2.14 <1.32 <1.61 <1.88 <1.44
WAE-5 5/2006 Fillet 2158 55 9/F 103 <1.47 <1.75 1.66 2.74 <1.96 <1.50
Channel Catfish

CCF-1 5/2006 Fillet 2086 57 6/M <3.26 <1.41 <1.69 <1.32 <1.61 <1.88 <1.44
CCF-2 5/2006 Fillet 1489 46 4/F 18.3 <1.38 <1.64 <1.28 2.34 <1.83 <1.40
CCF-3 5/2006 Fillet 1147 41 3/F 9.55 <1.55 <1.85 <1.44 <1.77 <2.07 <1.58
CCF-4 5/2006 Fillet 738 39 2/F 134 <1.46 <1.99 <1.36 <1.66 <1.95 <1.49




2006 MPCA PFC Fish Data

St. Croix River Fish PFC analysis

MPCA Sample Fillet or Wt Ln Age/ PFOS PFOA PFBA PFOSA PFDA PFUnA | PFDoA
Species & | Date Whole Fish sex
Sarnple D () (cm) gfs/ (ng/{;g ng/g ng/g ng/g ng/g ng/g ng/g
ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BG-1 8/11/06 Fillet 94 16.5 3/F <3.57 <1.93 <3.85 <1.44 <1.77 <2.07 <1.58
BG-1(Dup) | 8/11/06 | Fillet 94 16.5 3/F <3.48 <1.51 <1.81 <1.41 <1.72 <2.01 <1.54
BG-1 8/11/06 Whole Fish 94 16.5 3/F <3.38 <1.47 <1.75 <1.37 <1.67 <1.96 <1.50
BG-2 8/11/06 Fillet 60 13 2/M <4.21 <1.54 <4.56 <1.44 <1.76 <2.06 <1.57
BG-2 8/11/06 Whole Fish 60 13 2/M 4.22 <1.46 <1.75 <1.36 <1.66 <1.95 <1.49
BG-3 8/11/06 Fillet 78 14.5 2/F <3.38 <1.47 <1.88 <1.37 <1.67 <1.96 <1.50
BG-3 8/11/06 Whole Fish 78 14.5 2/F 3.40 <1.53 <1.82 <1.42 <1.74 <2.04 <1.56
BG-4 8/11/06 Fillet 76 14 2/M <3.37 <1.46 <2.49 <1.36 <1.66 <1.95 <1.49
BG-4 8/11/06 Whole Fish 76 14 2/M 4.07 <1.41 <1.69 <1.32 <1.61 <1.88 <1.44
BG-5 8/11/06 Fillet 73 15 2/7 <3.48 <1.51 <4.78 <1.41 <1.72 <2.01 <1.54
BG-5 8/11/06 Whole Fish 73 15 2/7 <3.54 <1.54 <1.83 <1.43 <1.75 <2.05 <1.57
Smallmouth Bass
SMB-1 8/11/06 Fillet 926 37 6/M <3.41 <1.51 <8.80 <1.38 <1.69 <1.98 <1.51
SMB-1 8/11/06 Whole Fish 926 37 6/M 1.52 <1.50 <1.80 <1.40 <1.71 <2.00 <1.53
SMB-2 8/11/06 Fillet 435 29 4/M <3.50 <1.52 <1.82 <1.42 <1.73 <2.03 <1.55
SMB-2 8/11/06 Whole Fish 435 29 4/M 1.16 <1.45 <1.74 <1.35 <1.66 <1.94 <1.48
SMB-3 8/11/06 Fillet 428 30 4/F <3.41 <1.48 <1.77 <1.38 <1.69 <1.98 <1.51
SMB-3 8/11/06 Whole Fish 428 30 4/F <3.32 <1.44 <2.80 <1.34 <1.64 <1.92 <1.47
SMB-4 8/7/06 Fillet 419 27 4/F <3.48 <1.51 <1.81 <1.41 <1.72 <2.01 <1.54
SMB-5 8/7/06 Fillet 440 28 4/M <3.52 <1.53 <1.82 <1.42 <1.74 <2.04 <1.56
Walleye
WE-1 8/15/06 Fillet 796 40 5/M <3.48 <1.51 <1.81 <1.41 <1.72 <2.01 <1.54
WE-2 8/4/06 Fillet 1124 46 6/F <3.57 <1.55 <1.85 <1.44 <1.77 <2.07 <1.58
WE-3 8/4/06 Fillet 401 33 3/] <3.37 <1.46 <1.75 <1.36 <1.66 <1.95 <1.49
WE-4 8/4/06 Fillet 287 28 3/] <3.40 <1.48 <2.38 <1.37 <1.68 <1.97 <1.50
WE-5 8/7/06 Fillet 405 32 3/] <3.29 <1.43 <1.70 <1.33 <1.62 <1.90 <1.46
Northern Pike
NOP-1 2/16/06 | Fillet 629 | 43 | 61 | <333 | <145 | <173 | <135 | <165 | <193 | <148
NOP-2 8/15/06 | Fillet 476 | 42 | 6F | <317 | <138 | <164 | <128 | <157 | <183 | <140
NOP-3 2/16/06 | Fillet 1068 | 48 | 7% | <330 | <143 | <L71 <133 | <163 | <1091 <1.46
M
NOP-3 8/16/06 Fillet 1068 48 72/ <3.27 <1.42 <1.70 <1.32 <1.62 <1.89 <1.45
(dup) M
NOP-4 8/7/06 Fillet 1365 58 8/M <3.27 <1.42 <1.70 <1.32 <1.62 <1.89 <1.45
NOP-5 8/16/06 Fillet 526 43 6/F <3.48 <1.51 <1.81 <1.41 <1.72 <2.01 <1.54
White Sucker
WTS-1 8/15/06 Fillet 358 31 3/ <3.33 <1.45 <1.73 <1.35 <1.65 <1.93 <1.48
WTS-2 8/15/06 Fillet 572 36 3/F <3.21 <1.39 <1.67 <1.30 <1.59 <1.86 <1.42
WTS-3 8/15/06 Fillet 519 33 3/F <3.33 <1.45 <1.73 <1.35 <1.65 <1.93 <1.48




2006 MPCA PFC Fish Data

Lake Calhoun Fish PFC analysis

MPCA Samp]e Fillet or Wt Ln Age/ PFOS PFOA PFBA PFOSA PFDA PFUnA | PFDoA
Species & | Date Whole Fish sex

(cm) | (yrs/ | nglg ng/g ng/g ng/g ng/g ng/g ng/g
Sample ID ® mf) | @pb) | opb) | (pb) | (pb) | (pb) | (pb) | (ppb)
Bluegill
BG-1 11/15/06 | Fillet 59 | 155 | 3/F 373 <140 | <1.88 1.63 713 292 423
BG-1 11/15/06 | Whole Fish 59 | 155 | 3/F 493 <1.43 138 2.60 149 492 553
BG-2 11/15/06 | Fillet 62 13 | 2/F 356 <142 | <170 346 7 41 6.18
BG-2 11/15/06 | Whole Fish 62 | 13 | 2F 438 <143 | <274 427 13.34 6.82 9.19
BG3 11/15/06 | Fillet 65 15 | 3/F 181 <150 | <1.80 195 328 2.79 449
BG3 11/15/06 | Whole Fish 65 | 15 | 3/F 280 <139 | <2.09 551 6.9 463 5.92
BG-4 11/15/06 | Fillet 60 | 16 | 3/F 311 <146 | <175 4.69 5.64 334 472
BG-4 11/15/06 | Whole Fish 60 16 | 3/F 590 <150 | <279 6.43 12.0 5.67 8.10
BG-5 11/15/06 | Fillet 68 | 16 | 3/F 373 <151 | <18l 392 8.02 401 59
BG-5 11/15/06 | Whole Fish 68 16 | 3/F 528 <145 | <197 3.47 13.9 773 9.96
White Sucker
WTS-1 11/15/06 Fillet 250 29 2/M <3.52 <1.53 <1.82 <1.42 <1.74 <2.04 <1.56
WTS-1 11/15/06 | Whole Fish 250 | 29 | 2M | 291 <150 | <179 | <139 092 <2.00 | <1.53
WTS-1 11/15/06 | Whole Fish 250 | 29 | 2/M | 1.96 <152 | <182 | <142 | <173 | <203 | <155
(dup)
WTS-2 11/15/06 | Fillet 309 | 31 | 2/ | <340 | <148 | <176 | <137 | <168 | <197 | <1.50
WTS-2 11/15/06 | Fillet 309 | 31 | 2 | <337 | <146 | <175 | <136 | <166 | <195 | <149
(dup)
WTS-2 11/15/06 | Whole Fish 300 | 31 | 20 | <323 | <229 | <167 | <130 | <159 | <187 | <143
WTS-3 11/15/06 | Fillet 179 | 27 | 2/1 | <354 | <154 | <183 | <143 | <175 | <2.05 | <I.57
WTS-3 11/15/06 | Whole Fish 179 | 27 | 2/1 | <324 | <141 | <168 | <160 | <I1.60 | <188 | <l.44
WTS-4 11/15/06 | Fillet 660 | 35 | 3/ 491 2.39 <182 | <142 439 <2.04 198
WTS-4 11/15/06 | Whole Fish 660 | 35 | 3/ 77 2.28 <1.82 372 5.44 1.76 2.65
WTS-5 11/15/06 | Fillet 335 | 29 | 2] | <326 | <14l | <1.69 | <132 | <161 | <188 | <144
WTS-5 11/15/06 | Whole Fish 335 | 29 | 2] | <340 | <148 | <633 | <147 | <168 | <197 | <1.50
< = less than the detection limit; number following this symbol represents the detection limit




2007 MPCA PFC Fish Data

Twin Cities Metro Lakes

Average PFOS Concentration

[ng/g; ppb]
. Black White Yellow
Bluegill Bluegill Black. Crappie Largemouth Nor?hern Walleye | Sucker Perch
(comp) | Crappie Bass Pike

(comp) (comp)
Bald Eagle | <dl (5) | <dl (5) 8 (5) ns 6 (5) ns ns ns ns
(Henfee[:lizl‘l; 28 (5) 34 (5) ns ns 72 (4) ns ns ns ns
Cedar (Scott) | <dl (5) | <dl(5) ns ns 6 (5) ns <dl (1) ns ns
Centerville | 9 (5) 95 ns ns Ns 9(7) ns ns ns
Colby | 22 (5) 23 (5) 14 (5) 14( 5) Ns ns ns ns ns
Como | 26(5) | 28(5) 66 (5) ns 30 (1) 42 (4) ns ns ns
Demontreville | 12 (5) 8 (5 ns ns 46 (5) ns ns ns ns
Elmo | 242 (5) | 302 (5) | 495(5) ns 544 (5) ns ns ns ns
Gervais | 93 (5) | 100(5) | 157(5) ns 184 (5) ns ns ns ns
Moﬁ:::: <dl (5) | <dl(5) ns ns ns ns ns ns ns
Harriet | 114 (5) 89 (5) ns ns 148 (5) ns ns ns ns
Hiawatha | 26 (5) 27 (5) 40 (5) ns ns 28 (6) ns ns ns
Hydes | <dI(5) | <dI(5) | <dl(6) ns ns 5(5) ns ns ns
Independence | 5 (5) <dl (5) | <dl(5) ns ns <dl (2) ns ns ns
Jane | 22 (5) 8 (5) 25 (8) ns 47 (5) ns ns ns ns
Johanna | 212 (6) | 250 (5) | 222 (3) ns ns ns ns ns ns
Josephine | 87 (6) 93 (6) ns ns ns ns ns ns ns
Keller | 69 (5) 70 (5) ns ns ns ns ns ns ns
Minnetonka | <dI (5) 7(5) 8 (5) ns ns 9(3) ns ns ns
Nokomis | 10(7) ns 10 (5) ns ns ns ns ns ns
Olson | 17 (5) 15 (5) ns ns 42 (5) ns ns ns ns
Peltier | 12 (5) ns ns ns ns 14 (5) ns ns ns
Phalen | 69 (5) 50 (5) 104 (3) ns 142 (5) ns ns ns ns

Powers | 40 (5) 65 (5) 51 (5) ns ns 69 (3) ns ns 42 (5)
Prior (Upper) | 5(5) <dl (5) ns ns 6 (5) ns ns ns ns
Ravine | 23 (5) 19 (5) 60 (5) ns 63 (5) ns ns ns ns
Red Rock | 41 (5) 35(5) 103 (5) ns 69 (5) ns ns ns ns
Sarah | 7(5) <dl (4) | <dl(5) ns ns 10 (5) ns ns ns
Silver | 24 (5) | 34 (5) 33 (5) 35(5) ns ns 17 (4) ns ns
Square | <dl (5) | <dl (5) 5(5 ns <dl (5) ns ns ns ns
Tanners | 76 (5) 55(5) 118 (5) ns 80 (5) ns ns ns ns
White Bear | 5 (5) 6 (5) 25 (2) ns 9(5) ns ns ns ns




2007 MPCA PFC Fish Data

River Reaches

Average PFOS Concentration

[ng/g; ppb]
Bluesill Bluegill | Smallmouth | Largemouth | White Walleve Northern | White | Channel
g (comp) Bass Bass Bass M Pike Sucker | Catfish
Mississippi River
Brainerd
area 10 (2) ns 13 (5) ns ns 9(5) 7(3) ns ns
St. Croix River
Washington
County Bluff | 23 (5) | 12(5) 15 (5) ns 82 (1) | 17(5) ns ns ns
Park area

numbers listed are: average PFOS concentration (# of fish)
<dl — less than the detection limit = 5 ng/g
ns — not sampled
comp — composite; tissue from several fish is combined then PFCs are measured

Samples were analyzed for the 13 different perfluorochemicals listed.

CAS #
PFBA C-4 perfluorobutanoic acid 375-22-4
PFBS C-4 perfluorobutane sulfonate 375-73-5
PFPeA C-5 perfluoropentanoic acid 2706-90-3
PFHxA C-6 perfluorohexanoic acid 307-24-4
PFHxS C-6 perfluorohexane sulfonate 355-46-4
PFHpA C-7 perfluoroheptanoic acid 375-85-9
PFOA C-8 perfluorooctanoic acid 335-67-1
PFOS C-8 perfluorooctane sulfonate 1763-23-1
PFOSA C-8 perfluorooctane sulfonamide 754-91-6
PFNA C-9 perfluorononanoic acid 375-95-1
PFDA C-10 perfluorodecanoic acid 335-76-2
PFUnA C-11 perfluoroundecanoic acid 2058-94-8
PFDoA C-12 perfluorododecanoic acid 307-55-1




2007 MPCA PFC Fish Data

Bald Eagle Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA

Species & | Sample . We | Lo
Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 5/2/07 Fillet 22 9.5 2/1 <4.98 <2.49 <2.49% <2.49 <2.49 <2.49 <2.49
BGS-4 5/2/07 Fillet 11 8 1/J <439 <219 | <2.19% | <2.19 <2.19 <2.19 <2.19
BGS-5 5/2/07 Fillet 25 11 2/M <493 <2.46 <2.46* <2.46 <2.46 <2.46 <2.46
BGS-6 5/2/07 Fillet 79 | 155 | 5/M | <476 <238 | <238* | <2.38 <238 <238 <238
BGS-9 5/2/07 Fillet 88 16 | 5/M | <4.61 <230 | <230% | <230 <2.30 <230 <2.30
BGS-comp 5/2/07 Fillet 50a | 12a <4.78 <2.39 <2.39 <2.39 <2.39 <2.39 <2.39
Black Crappie
BKS-1 5/2/07 Fillet 95 17.5 | 4F 10.5 <2.50 <2.50% <2.50 <2.50 <2.50 <2.50
BKS-2 5/2/07 Fillet 98 17 4/F 7.24 <2.39 <2.39% <2.39 <2.39 <2.39 <2.39
BKS-3 5/2/07 Fillet 236 24 7/F 7.89 <235 <235 <235 <2.35 <235 <2.35
BKS-4 5/2/07 Fillet 104 19 5/] 4.69 <230 <2.30 <230 <2.30 <2.30 <2.30
BKS-5 5/2/07 Fillet 97 18 5/F 7.54 <2.58 <2.58 <2.58 <2.58 <2.58 <2.58
Largemouth Bass
LMB-1 5/2/07 Fillet 992 38 7/F <5.00 <2.50 <2.50% <2.50 <2.50 <2.50 <2.50
LMB-2 5/2/07 Fillet 684 34 6/F <4.69 <235 <2.35% <235 <2.35 <235 <2.35
LMB-3 5/2/07 Fillet 764 34 6/F 6.18 <235 <2.35% <235 <2.35 <235 <2.35
LMB-4 5/2/07 Fillet 452 31 5/F <4.81 <2.40 <2.40% <2.40 <2.40 <2.40 <2.40
LMB-5 5/2/07 Fillet 560 | 31.5 | 5/M | <5.03 <2.51 <251*% | <251 <251 <251 <251
Cedar Lake Fish PFC analysis (Hennepin County)

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We Lo

Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 2007 Fillet 24 12 3/F 335 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50
BGS-5 2007 Fillet 56 155 | 5/ 31 <2.39 <2.39 <2.39 2.46 <2.39 <2.39
BGS-6 2007 Fillet 25 115 | 2/F 17.9 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50
BGS-8 2007 Fillet 47 145 | 4F 30.9 <237 <2.37 <2.37 3.11 <2.37 <2.37
BGS-10 2007 Fillet 24 12 2/] 27.8 <251 <2.51 <2.51 525 3.77 <2.51
BGS-comp 2007 Fillet 3la | 12a 34 <2.42 <2.42 <2.42 2.99 <2.42 2.56
Largemouth Bass
LMB-1 2007 Fillet 531 33 5/M 53.8 <2.46 <2.46 <2.46 488 3.54 2.58
LMB-2 2007 Fillet 488 31 5/F 70.8 <2.40 <2.40 <2.40 6.7 3.49 3.394
LMB-3 2007 Fillet 1166 | 43 10/F 56.3 <2.48 <2.48 <2.48 8.27 4.61 3.25#
LMB-4 2007 Fillet 1592 | 46 | 11/F 108 <2.42 <2.42 <2.42 522 3.67 5274
LMB-4(dup) Fillet 103 <2.45 <2.45 <2.45 6.37 4.05 5.024




2007 MPCA PFC Fish Data

Cedar Lake Fish PFC analysis (Scott County)

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA

Species & | Sample . We Lo
Tissue

Sample ID | Date @ | (em) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 8/24/07 Fillet 16 9 1/7 <4.81 <2.40 <2.40 <2.40 <2.40 <2.40 <2.40
BGS-4 8/24/07 Fillet 19 10 2/J <6.76 <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
BGS-5 8/24/07 Fillet 97 17 | 6M | <4.81 <2.40 <2.40 <2.40 <2.40 <2.40 <2.40
BGS-6 8/24/07 Fillet 31 NA | 4M | <4.95 <2.48 <6.43 <2.48 <2.48 <2.48 <2.48
BGS-9 8/24/07 Fillet 82 16 | 5M | <481 <2.40 <2.40 <2.40 <2.40 <2.40 <2.40
BGS-comp | 8/24/07 Fillet 59a | 12a <4.85 <2.43 <2.43 <2.43 <2.43 <2.43 <2.43
Largemouth Bass
LMB-1 8/24/07 Fillet 1292 | 41 9/M 6.24 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
LMB-2 8/24/07 Fillet 1528 | NA | 9/F <4.90 <245 <245 <2.45% <245 <2.45 <2.45
LMB-3 8/24/07 Fillet 1264 | 40 8/F <4.67 <2.34 <2.34 <2.34% <2.34 <2.34 <2.34
LMB-4 8/24/07 Fillet 857 40 | 8/M | <4.88 <2.44 <2.44 <2.44%* <2.44 <2.44 <2.44
LMB-5 8/24/07 Fillet 1110 | 42 | 9/M | <4.74 <3.85 <2.37 <2.37* <2.37 <2.37 <2.37
LMB-5(dup) Fillet <5.03 <251 <2.51 <«251*% | <251 <251 <2.51
Walleye
WE-1 | 8/24/07 Fillet 714 | 43 | M | <495 | <248 | <4.04 | <248* | <248 | <248 | <248
Centerville Lake Fish PFC analysis

Age/ | PFOS PFOA PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We Lo

Tissue

Sample ID | Date @ | (em) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 2007 Fillet 69 15 4/F 12.8 <2.43 <2.43 <2.43 <243 <243 <2.43
BGS-2 2007 Fillet 62 145 | 4M 6.24 <2.45 <2.45 <2.45 <2.45 <245 <2.45
BGS-4 2007 Fillet 42 125 | 34 9.94 <2.45 <2.45 <2.45 <2.45 <245 <2.45
BGS-8 2007 Fillet 61 15 4/F <4.95 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-9 2007 Fillet 74 15 | 4M 6.74 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-comp 2007 Fillet 72a | 15a 8.71 <2.23 <2.23 <2.23 <2.23 <2.23 <2.23
Northern Pike
NP-1 2007 Fillet 1609 | 58 4/F 9.01 <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
NP-2 2007 Fillet 878 49 4/] 10.2 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
NP-3 2007 Fillet 793 46 4/] 9.03 <2.43 <2.43 <2.43 <243 <243 <2.43
NP-4 2007 Fillet 1067 | 56.5 | 4/ 6.3 <2.74 <2.50 <2.50 <2.50 <2.50 <2.50
NP-5 2007 Fillet 1183 | 54 4/M 7.84 <2.51 <2.51 <251 <2.51 <2.51 <2.51
NP-6 2007 Fillet 1546 | 65 5/M 11.4 <2.40 <2.40 <2.40 <2.40 <2.40 <2.40
NP-7 2007 Fillet 896 51 4/M 10.6 <2.44 <2.44 <2.44 <2.44 <2.44 <2.44




2007 MPCA PFC Fish Data

Colby Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA

Species & | Sample . We | Lo
Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-4 6/6/07 Fillet 21 95 | IM 21.7 <244 | <2.44% | <2.44 3.01 <2.44 <2.44
BGS-5 6/6/07 Fillet 31 12 2/F 23.9# <246 | <4.03* | <246 <2.46 <2.46 <2.46
BGS-7 6/6/07 Fillet 34 | 125 | 24 32.8 <249 | <3.10* | <249 <2.49 <2.49 <2.49
BGS-9 6/6/07 Fillet 35 12 2/F 13# <250 | <2.50% | <2.50 <2.50 <2.50 <2.50
BGS-10 6/6/07 Fillet 29 11 2/F 18.9%# <249 | <249*% | <249 <2.49 <2.49 <2.49
BGS-comp 6/6/07 Fillet 23a | NA 234 <2.40 <2.40 <2.40 <2.40 <2.40 <2.40
Black Crappie
BKS-2 6/6/07 Fillet 42 14 3/F 16.6 <250 | <2.50% | <2.50 2.84 <2.50 <2.50
BKS-4 6/6/07 Fillet 47 | 145 | 3/M | 13.2# <2.45 <2.45 <245 <2.45 <2.45 <245
BKS-5 6/6/07 Fillet 47 | 145 | 3/M | 12.6# <2.35 <235 <235 <235 <235 <235
BKS-7 6/6/07 Fillet 46 15 3/M 14.6 <2.44 <2.44 <2.44 <2.44 <2.44 <2.44
BKS-8 6/6/07 Fillet 34 13.8 | 3/F 12 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BKS-comp 6/6/07 Fillet 37a | 13a 143 <2.43 <243 <2.43 <2.43 <243 <2.43
Como Lake Fish PFC analysis

Age/ | PFOS | PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We Lo

Tissue

Sample ID | Date @ | (em) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-3 5/1/07 Fillet 31 11 2/F 394 <234 | <2.34% 3.54 3.71 4.66 5.99
BGS-4 5/1/07 Fillet 29 11 2/1 32.6# <250 | <2.50% 3.8 3.88 3.84 521
BGS-6 5/1/07 Fillet 99 16 | 5M 34.2 <250 | <2.50* 42 <2.50 <2.50 4.03
BGS-8 5/1/07 Fillet 61 145 | 4M 20.6 <243 <2.43% 2.84 <243 2.75 3.72
BGS-10 5/1/07 Fillet 93 16 5/F 23.1 <249 | <249*% | <249 <2.49 2.65 3.08
BGS-comp 5/1/07 Fillet 47a | 13a 28.1 <2.49 <2.49 2.98 <249 | <249 4.45
Black Crappie
BKS-1 5/1/07 Fillet 141 17 | 4M 59.7 <42 | <2.42%* 3.09 10.6 6.52 7.93
BKS-2 5/1/07 Fillet 69 16 | 4M 44.9 <2.53 <2.53*% | <2.53 6.69 3.16 6.07
BKS-3 5/1/07 Fillet 408 28 8/F 104 <2.36 <2.36%* 3.14 152 9.09 10.5
BKS-4 5/1/07 Fillet 158 | 205 | 5M 57.6 <230 | <230*% | <230 10.6 5.96 6.95
BKS-5 5/1/07 Fillet 817 | 32 | 10/F 63.4 <250 | <2.50*% | <2.50 103 497 5.88
Largemouth Bass
LMB-1 5/1/07 Fillet 867 | 37 7/F 29.5 <240 | <2.40% 242 4.04 435 6.68
Northern Pike
NP-1 5/1/07 Fillet 2129 | 66 | 5M 54.4 <248 | <2.48* 20 7.7 3.93 5.08
NP-1(dup) 5/1/07 Fillet 452 <2.36 <2.36* 18.6 7.69 5.03 6.22
NP-2 5/1/07 Fillet 838 | 49 | 4M 34.6 <2.45 <2.45% 15.8 5.92 4.83 8.47
NP-3 5/1/07 Fillet 858 | 48 | 4/M 44.7 <248 | <2.48* 15.6 55 5.12 6.45
NP-4 5/1/07 Fillet 746 | 49 | 4M 473 <2.43 <2.43% 19.1 7.51 523 7.42




2007 MPCA PFC Fish Data

Demontreville Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We Lo
Tissue

Sample ID | Date @ | (em) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 4/30/07 Fillet 26 11 2/F 27.1# <249 | <249% | <249 3.04 <2.49 <2.49
BGS-5 4/30/07 Fillet 20 11 2/F 35.3# <242 | <242*% | <298 <2.42 <2.42 <2.42
BGS-6 4/30/07 Fillet 75 14 | 4M | <5.00 <250 | <2.50% <2.50 <2.50 <2.50 <2.50
BGS-8 4/30/07 Fillet 137 | 17.5 | 6M 11.9 <242 | <2.42*% | <242 <242 <2.42 <42
BGS-10 4/30/07 Fillet 134 | 185 | 7M | <5.00 <250 | <2.50* | <2.50 <2.50 <2.50 <2.50
BGS-comp | 4/30/07 Fillet 64a | 13a 8.46 <242 <2.42 <2.42 <2.42 <2.42 <2.42
Largemouth Bass
LMB-1 4/30/07 Fillet 686 33 5/M 41.8 <2.42 <2.42% <2.42 <2.42 <242 <2.42
LMB-2 4/30/07 Fillet 1012 | 39 7/F 329 <2.50 <2.5% <2.50 <2.50 <2.50 <2.50
LMB-2(dup) | 4/30/07 Fillet 25.8 <243 | <2.43% | <243 <2.43 <2.43 <243
LMB-3 4/30/07 Fillet 612 33 5/F 27 <240 | <2.40* | <2.40 <2.40 <2.40 <2.40
LMB-4 4/30/07 Fillet 1023 | 39 | 7™M 44.9 <2.48 <2.48% <2.48 <2.48 <2.48 <2.48
LMB-5 4/30/07 Fillet 877 | 375 | 1M 84.4 <230 | <2.30* | <2.30 <2.30 2.88 <2.30
Elmo Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We Lo

Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-2 5/2/07 Fillet 16 10 2/] 201# <2.48 <2.48% <2.48 <2.48 <2.48 <2.48
BGS-4 5/2/07 Fillet 19 10 | 2/M 2174 <2.49 <2.49% <2.49 <2.49 <2.49 <2.49
BGS-8 5/2/07 Fillet 42 13 3/ 149 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-9 5/2/07 Fillet 30 | 125 | 3/ 233 20.1 <424 <4.24 <4.24 <4.24 <4.24
BGS-10 5/2/07 Fillet 35 13 3/F 345 <3.11 <3.11 <3.11 <3.11 <3.11 <3.11
BGS-comp 5/2/07 Fillet 25a | lla 302 <2.43 <243 <2.43 <2.43 <2.43 <2.43
Black Crappi
BKS-1 5/2/07 Fillet 228 | 24 7/F 374 <236 <236 <2.36 3.13 <236 <2.36
BKS-2 5/2/07 Fillet 369 | 28 8/F 574 <242 <242 <242 6.38 <242 <242
BKS-3 5/2/07 Fillet 292 | 25.5 | 7/F 550 <2.34 <2.34 <2.34 3.42 <2.34 <2.34
BKS-4 5/2/07 Fillet 209 | 22 6/F 534 <2.63 <236 <2.36 3.82 <236 <2.36
BKS-5 5/2/07 Fillet 189 23 6/F 443 <2.56 <2.56 <2.56 3.14 <2.56 <2.56
Largemouth Bass
LMB-1 5/2/07 Fillet 470 31 5/M 643 <2.54 <2.54 <2.54 4.44 <2.54 <2.54
LMB-2 5/2/07 Fillet 672 35 6/F 431 <243 <2.43% <243 <2.43 <2.43 <2.43
LMB-3 5/2/07 Fillet 894 37 7/F 653 <250 | <2.50*% | <2.50 3.94 <2.50 <2.50
LMB-3(dup) | 5/2/07 Fillet 660 <251 <2.51%* <251 4.06 <2.51 <251
LMB-4 5/2/07 Fillet 1062 | 39 7/F 711 <2.40 <2.40%* <2.40 432 <2.40 <2.40
LMB-5 5/2/07 Fillet 698 33 5/M 281 <2.55 <2.55 <2.55 <2.55 <2.55 <2.55




2007 MPCA PFC Fish Data

Gervais Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample Tissue Wt I ek
Sample ID | Date @ | (em) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-2 5/1/07 Fillet 6 7.5 1] 1754 <2.69 <2.69% <2.69 573 2.7 <2.69
BGS-5 5/1/07 Fillet 6 7 /3 107# <3.50 <3.50% <3.50 5.43 3.57 <3.50
BGS-7 5/1/07 Fillet 75 16 5/F 148 <231 <2.31 <2.31 6.44# <231 <2.31
BGS-9 5/1/07 Fillet 90 17 6/F 90.5 <2.46 <2.46 <2.46 2.57# <2.46 <2.46
BGS-10 5/1/07 Fillet 68 15 4/F 39.9 <230 <2.30 <2.30 <2.30 <2.30 <2.30
BGS-comp 5/1/07 Fillet 34a | 10a 100 <2.45 <245 <7.35 3.8 <245 <2.45
Black Crappie
BKS-1 5/1/07 Fillet 171 23 6/F 132 <236 <2.36 <2.36 433 <2.36 <2.36
BKS-2 5/1/07 Fillet 86 16 | 4M 166 <231 <2.31* <2.31 9.5 3.37 <2.31
BKS-3 5/1/07 Fillet 122 19 5M 206 <235 <2.35 <2.35 11.4 4.08 2.78
BKS-4 5/1/07 Fillet 180 22 | oM 170 <2.29 <2.29% <2.29 10.9 5.09 8.41
BKS-5 5/1/07 Fillet 65 16 4/F 112 <2.38 <2.38* <2.38 4.65 <2.38 <238
Largemouth Bass
LMB-1 5/1/07 Fillet 2268 | 47 | 11/F 159 <2.49 <2.49% <2.49 6.23 2.97 <2.49
LMB-2 5/1/07 Fillet 488 31 5M 153 <231 <2.31 <2.31 6.24 3.95 <2.31
LMB-3 5/1/07 Fillet 385 29 | 4M 227 <2.36 <2.36% <2.36 10.7 5.79 2.38
LMB-4 5/1/07 Fillet 661 33 5/M 221 <2.13 <2.13 <2.13 8.67 6.23 5.87
LMB-5 5/1/07 Fillet 311 28 4/F 158 <2.19 <2.19 <2.19 7.42 3.85 <2.19
Green Mountain Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We Lo

Tissue

Sample ID | Date @ | (em) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 5/9/07 Fillet 50 | 135 | 3/ <4.85 <2.43 <243 <243 <243 <243 <243
BGS-3 5/9/07 Fillet 118 | 175 | 6M | <4.98 <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
BGS-5 5/9/07 Fillet 133 19 | 7™M | <4.90 <2.45 <2.45 <2.45 <2.45 <245 <245
BGS-6 5/9/07 Fillet 85 16 5/F <4.85 <243 <243 <243 <243 <243 <243
BGS-8 5/9/07 Fillet 50 | 135 | 3/M | <4.85 <2.43 <243 <243 <243 <243 <243
BGS-comp 5/9/07 Fillet 65a | 14a <4.88 <2.44 <2.46 <2.44 <2.44 <2.44 <2.44
Harriet Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample : We Lo

Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-5 8/17/07 Fillet 17 9 177 108 <2.40 <2.40 <2.40 491 <2.40 <2.40
BGS-6 8/17/07 Fillet 42 10 2/F 78.1 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-7 8/17/07 Fillet 12 7 /1 124 <243 <2.43 <243 6.98 <2.43 <2.43
BGS-9 8/17/07 Fillet 30 11 2/M 95.9 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
BGS-10 8/17/07 Fillet 73 NA | 4/M 163 <2.40 <2.40 <2.40 498 5.27# 4.12
BGS-comp | 8/17/07 Fillet 4la | 13a 89.3 <2.44 <2.44 <2.44 2.59 <2.44 <2.44
Largemouth Bass
LMB-1 8/17/07 Fillet 373 30 4/F 146 <5.38 <249 | <2.49% 8.74 4.59 278
LMB-2 8/17/07 Fillet 554 | 34 6/F 20.5 <3.66 <246 | <2.46* 5.4 <2.46 <2.46
LMB-3 8/17/07 Fillet 355 29 4/7 150 <2.39 <2.39 <2.39% 9.25 3.71 3.64
LMB-4 8/17/07 Fillet 963 39 | M 254 <4.20 <243 | <2.43% 10 5.28 7.1
LMB-5 8/17/07 Fillet 866 | 40 8/F 170 <2.42 <242 <242 10.1 4.65 3.66




2007 MPCA PFC Fish Data

Hiawatha Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample Tissue We Lo
Sample ID | Date @ | (em) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-2 2007 Fillet 73 16 5/M 35 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-6 2007 Fillet 94 18 | M 15.7 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-7 2007 Fillet 36 13 3/F 155 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-9 2007 Fillet 8 8 /] 31.8 <2.43 <2.43 <2.43 <2.43 <2.43 <2.43
BGS-10 2007 Fillet 5 7.8 /] 31.9 <3.55 <3.55 <3.55 <3.55 <3.55 <3.55
BGS-comp 2007 Fillet 42a | 12a 273 <2.42 <2.42 <2.42 <2.42 <2.42 <2.42
Black Crappie
BKS-1 2007 Fillet 73 19 5/F 36.6 <2.50 <2.50 <2.50 2.7 <2.50 <2.50
BKS-2 2007 Fillet 103 | 21.5 | 6/M 71.7 <2.35 <2.35 <2.35 3.94 <235 475
BKS-3 2007 Fillet 71 18 4/F 35.1 <2.30 <2.30 <2.30 232 <2.30 <2.30
BKS-4 2007 Fillet 33 18 4/F 335 <2.45 <2.45 <2.45 <2.45 <2.45 <2.45
BKS-5 2007 Fillet 64 17 4/F 21 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50
Northern Pike
NP-1 6/19/07 Fillet 1140 | 56 | 4M 17.1 <249 | <249 3.65 <2.49 <2.49 <2.49
NP-2 6/19/07 Fillet 738 46 4/F 36.7 <460 | <249 2.64 <2.49 2.98 2.58
NP-3 6/19/07 Fillet 927 51 4/M 16.7 <251 <251 2.95 <2.51 <2.51 <2.51
NP-4 6/19/07 Fillet 1192 | NA | 4F 59.5 <246 <246 6.2 433 3.6 4.99
NP-4(dup) 65.4 <246 | <246 5.25 4.86 3.06 5.58
NP-5 6/19/07 Fillet 2530 | 74 6/F 14.5 <246 | <246 4.17 <2.46 <2.46 <2.46
NP-6 6/19/07 Fillet 3700 | 77 6/F 25.6 <249 | <249 3.86 <2.49 2.72 <2.49




2007 MPCA PFC Fish Data

Hydes Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We | Lo
Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 7/24/07 Fillet 9 7 /] <5.05 <2.53 <2.53 <2.53 <2.53 <2.53 <2.53
BGS-5 7/24/07 Fillet 9 9 17 <5.08 <2.54 <2.54 <2.54 <2.54 <2.54 <2.54
BGS-6 7/24/07 Fillet 130 17 6/F <4.85 <2.43 <243 <2.43 <2.43 <243 <2.43
BGS-7 7/124/07 Fillet 127 17 | 6/M | <483 <242 <242 <2.42 <242 <242 <242
BGS-10 7/124/07 Fillet 123 | 17.5 | 6/F <4.95 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS- Fillet <490 | <245 | <245 | <245 | <245 | <245 | <245
10(dup)
BGS-comp | 7/24/07 Fillet 62a | 12a <441 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20
Black Crappie
BKS-1 7/124/07 Fillet 124 20 5/F <4.88 <2.44 <245 <2.44%* <2.44 <2.44 <2.44
BKS-1(dup) Fillet <4.93 <2.46 <246 | <2.46% | <246 <2.46 <2.46
BKS-2 7/124/07 Fillet 178 23 6/F <4.90 <2.95 <245 <2.45% <2.45 <2.45 <2.45
BKS-3 7/124/07 Fillet 167 | 22.5 | 6/F <4.78 <4.24 <2.39 <2.39% <2.39 <2.39 <2.39
BKS-4 7/124/07 Fillet 206 24 7/F <4.88 <2.44 <2.44 <2.44%* <2.44 <2.44 <2.44
BKS-5 7/24/07 Fillet 224 25 | IM | <4.90 <245 <245 <2.45% <2.45 <2.45 <2.45
BKS-6 7/24/07 Fillet 220 25 7/F <4.90 <2.87 <245 <2.45% <2.45 <2.45 <2.45
Northern Pike
NP-1 7/124/07 Fillet 2170 | 68 5M | <4.93 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
NP-2 7/124/07 Fillet 631 48 | 4M | <441 <2.20 <2.20 <2.20 <2.20 <2.20 <2.20
NP-3 7/124/07 Fillet 741 46 4/F <4.52 <2.26 <2.26 <2.26 <2.26 <2.26 <2.26
NP-4 7/124/07 Fillet 2342 | 68 6/] <4.69 <235 <235 <235 <2.35 <235 <2.35
NP-4(dup) <4.65 <2.33 <233 <233 <233 <233 <233
NP-5 7/124/07 Fillet 3445 | 74 6/F 476 <2.37 <2.37 <2.37 <2.37 <2.37 <2.37
Independence Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . Wt I ek

Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-4 7/124/07 Fillet 13 10 2/] 5.1 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50
BGS-6 7/124/07 Fillet 14 10 2/] <4.88 <2.44 <2.44 <2.44 <2.44 <2.44 <2.44
BGS-7 7/124/07 Fillet 14 9.5 1/] 5.41 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50
BGS-8 7/124/07 Fillet 45 14 4/F <4.83 <242 <2.42 <242 <2.42 <242 <2.42
BGS-9 7/124/07 Fillet 55 15 4M | <4.85 <243 <2.43 <243 <2.43 <2.43 <2.43
BGS-comp | 7/24/07 Fillet 45a | 13a <4.88 <2.44 <2.44 <2.44 <2.44 <2.44 <2.44
Black Crappie
BKS-1 7/124/07 Fillet 70 18 4/F <4.95 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BKS-2 7/124/07 Fillet 78 19 5/F <4.65 <233 <233 <233 <2.33 <233 <2.33
BKS-3 7/124/07 Fillet 81 18 | 4M | <5.00 <2.50 <3.22 <2.50 <2.50 <2.50 <2.50
BKS-4 7/24/07 Fillet 81 19 | 5/M | <493 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
BKS-5 7/24/07 Fillet 139 22 6/F <4.93 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
Northern Pike
NP-1 7/24/07 Fillet 2000 | 57 4/F <5.54 <2.40 <2.40 <2.40 <2.40 <2.40 <2.40
NP-2 7/24/07 Fillet 3700 | 76 | 6/M | <4.90 <2.45 <2.45 <2.45 <2.45 <2.45 <2.45
NP-2(dup) <4.95 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48




2007 MPCA PFC Fish Data

Jane Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We | Lo
Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-4 6/07 Fillet 16 | 105 | 2/ 20.7 <246 | <246* | <246 <2.46 <2.46 <2.46
BGS-6 6/07 Fillet 99 18 6/F 8.62# <250 | <2.50%* <2.50 <2.50 <2.50 <2.50
BGS-7 6/07 Fillet 73 172 | 6M 46.3 <244 | <244% | <244 <2.44 <2.44 <2.44
BGS- 36.5# <248 | <2.48*% | <248 <2.48 <2.48 <2.48
7(dup)
BGS-8 6/07 Fillet 18 10.6 | 2/ 12.2# <250 | <2.50% <2.50 <2.50 <2.50 <2.50
BGS-10 6/07 Fillet 95 NA | 4M | <495 <248 | <2.48% <2.48 <2.48 <2.48 <2.48
BGS-comp 6/07 Fillet 43a | 13a 7.76 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
Black Crappie
BKS-1 6/07 Fillet 65 15 3/M 13.6# <240 | <2.40% <2.40 <2.40 <2.40 <2.40
BKS-2 6/07 Fillet 109 | 182 | 5M 26.2 <240 | <2.40% <2.40 <2.40 <2.40 <2.40
BKS-3 6/07 Fillet 78 178 | 4/F 10.2# <248 | <2.48% <2.48 <2.48 <2.48 <2.48
BKS-4 6/07 Fillet 63 16.5 | 4M 39.7 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BKS-5 6/07 Fillet 96 19.5 | M 34.2 <245 <2.45 <2.45 <245 <2.45 <2.45
BKS-6 6/07 Fillet 99 21 6/F 19.5 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
BKS-7 6/07 Fillet 115 20 | S/M | 34.8# <2.43 <2.43 <2.43 <2.43 <2.43 <243
BKS-7(dup) 21.9# <2.42 <2.42 <2.42 <2.42 <2.42 <2.42
BKS-8 6/07 Fillet 108 19 5/M 21.7 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
Largemouth Bass
LMB-1 6/07 Fillet 507 33 5/M 35.1 <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
LMB-2 6/07 Fillet 535 36 | 7/M 38.1 <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
LMB-3 6/07 Fillet 599 33 5/M 83.4 <3.65 <5.00 <2.49 3.32 2.82 <2.49
LMB-4 6/07 Fillet 525 36 | 7/M 25.8 <243 <2.43 <2.43 <243 <2.43 <2.43
LMB-5 6/07 Fillet 809 | NA | 6/F 53.6 <2.44 <2.97 <2.44 <2.44 <2.44 <2.44
Johanna Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . Wt I ek

Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 6/19/07 Fillet 71 16 | sM 183 <244 | <244% | <244 <2.44 <2.44 <2.44
BGS-2 6/19/07 Fillet 56 | 145 | 4M 184# <243 | <243% | <243 4.02 <243 <243
BGS-3 6/19/07 Fillet 94 18 | oM 176# <240 | <2.40% | <240 3.85 3.86 7.34
BGS-6 6/19/07 Fillet 42 13 | 3M | 207# <246 | <2.46% | <246 5.69 43 3.58
BGS-7 6/19/07 Fillet 55 16 | 4M 230 <249 | <2.52% | <249 3.73 <2.49 <2.49
BGS-8 6/19/07 Fillet 57 | 155 | 4M 292 <244 | <244% | <244 <2.44 <2.44 <2.44
BGS-comp | 6/19/07 Fillet 55a | l4a 250 <2.45 <2.45 <2.45 3.24 <2.45 2.65
Black Crappie
BKS-1 6/19/07 Fillet 89 NA | 4M 384 <2.34 <2.34 <2.34 8.92 3.94 3.31
BKS-2 6/19/07 Fillet 83 20 5/F 213 <2.44 <3.06 <2.44 451 <2.44 <2.44
BKS-3 6/19/07 Fillet 94 20 5/F 70.3 <2.48 <2.48 <2.48 2.66 <2.48 <2.48

10




2007 MPCA PFC Fish Data

Josephine Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample Tissue We | Lo
Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g
(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 5/24/06 Fillet 37 11 oM 73.4 <243 | <243 | <243 <243 | <243 <243
BGS-2 5/24/06 Fillet 58 14 4/F 52.5 <249 | <249 | <249 | <249 | <249 | <249
BGS-4 5/24/06 Fillet 68 16 | 5M 50.2 <246 | <246 | <246 | <246 | <246 | <246
BGS-5 5/24/06 Fillet 44 | 13.1 | 3/F 102 <251 <2.51 <2.51 <2.51 <2.51 <251
BGS-10 5/24/06 Fillet 38 | 132 | 3M 55.6 <246 | <246 | <246 | <246 | <246 | <246#
BGS-12 5/24/06 Fillet 36 13 | 3M 188 <250 | <250 | <250 3.07 <250 | <250
BGS-comp | 5/24/06 Fillet 42a | l4a 92.6 <248 | <248 | <249 | <248 2.98 <248
Keller Lake Fish PFC analysis
Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample Tissue We Lo
Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g
(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 7/07 Fillet 50 | 135 | 3M 26.2 <2.45 <245 <2.45 <2.45 <2.45 <245
BGS-2 7/07 Fillet 54 145 | 4/ 64.6 <235 <2.35 <235 2.5 <235 <2.35
BGS-5 7/07 Fillet 56 14 | 4M 97.1 <2.46 <2.46 <2.46 4.88 431 <2.46
BGS-7 7/07 Fillet 58 15 4/F 50.1 <2.46 <2.46 <2.46 447 2.99 <2.46
BGS-10 7/07 Fillet 58 15 | 4M 106 <2.49 <2.49 <2.49 4.81 3.77 2.73
BGS-comp 7/07 Fillet 53a | 15a 70 <2.10 <2.10 <2.10 2.67 <2.10 <2.10
Minnetonka Fish PFC analysis
Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample Tissue We | Lo
Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g
(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 6/21/07 Fillet 72 | 155 | 5/F | <490 | <245 | <245 | <245 <245 | <245 | <245
BGS-4 6/21/07 Fillet 69 | 132 | 3/F | <493 <246 | <246 | <246 | <246 | <246 | <246
BGS-5 6/21/07 Fillet 54 12 2/F | <498 | <249 | <249 | <249 | <249 | <249 | <249
BGS-9 6/21/07 Fillet 16 10 2/) <5.03 <251 <2.51 <2.51 <2.51 <2.51 <2.51
BGS-10 6/21/07 Fillet 15 10 2/) <498 | <249 | <249 | <249 | <249 | <249 | <249
BGS-comp Fillet 49a | 13a 7.47 <250 | <250 | <250 | <250 | <250 | <2.50
Black Crappie
BKS-1 6/22/07 Fillet 464 34 | 11/F 7.16 <2.51 <2.51 <2.51 <251 <251 <2.51
BKS-1(dup) 8.04 <237 | <237 | <237 | <237 | <237 | <237
BKS-2 6/22/07 Fillet 300 | 28 8/F 6.22 <249 | <249 | <249 | <249 | <249 | <249
BKS-3 6/22/07 Fillet 192 | 24 | 1M 10.9 <246 | <246 | <246 | <246 | <246 | <246
BKS-4 6/22/07 Fillet 121 21 6/F | <492 | <246 | <246 | <246 | <246 | <246 | <246
BKS-5 6/22/07 Fillet 90 19 5/F | <5.03 <251 <418 | <251 <2.51 <2.51 <2.51
Northern Pike
NP-1 6/15/07 Fillet 2987 | 71 5/F 103 <248 | <248 | <248 | <248 | <248 | <248
NP-2 6/15/07 Fillet 3700 | 80 | 6/M 7.83 <250 | <250 | <250 | <250 | <250 | <250
NP-3 6/15/07 Fillet 1830 | 62 4/F 7.61 <249 | <249 | <249 | <249 | <249 | <249

11




2007 MPCA PFC Fish Data

Nokomis Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA

Species & | Sample . We | Lo
Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 7/17/07 Fillet 25 11 | 2™ 10.8 <2.44 <2.44 <2.44 <2.44 <2.44 <2.44
BGS-2 7/17/07 Fillet 73 16 | 5M 9.21 <2.38 <238 <2.38 <2.38 <238 <2.38
BGS-3 7/17/07 Fillet 58 15 | 4M 13.4 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50
BGS-4 7/17/07 Fillet 31 11 2/M 771 <2.49 <3.00 <2.49 <2.49 <2.49 <2.49
BGS-5 7/17/07 Fillet 55 14 4/F 6.45 <2.45 <245 <2.45 <245 <2.45 <2.45
BGS-6 7/17/07 Fillet 49 | 145 | 4/F 7.23 <243 <243 <243 <243 <243 <243
BGS-7 7/17/07 Fillet 69 15 | 4M 11.4 <2.45 <2.45 <2.45 <245 <245 <245

Black Crappie

BKS-1 7/17/07 Fillet 84 185 | 5/M 11.7 <2.49 <249 | <2.49* <2.49 <2.49 <2.49
BKS-2 7/17/07 Fillet 74 17.8 | 4M 10.1 <2.46 <246 | <2.46* <2.46 <2.46 <2.46
BKS-3 7/17/07 Fillet 72 | 175 | 4F 12.3 <2.45 <245 | <2.45% | <245 <2.45 <245
BKS-4 7/17/07 Fillet 67 | 162 | 4/M 7.66 <2.45 <434 | <245% | <245 <245 <245
BKS-5 7/17/07 Fillet 91 19 | 5M 8.18 <2.79 <244 | <244*% | <244 <2.44 <2.44
Olson Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We Lo

Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 4/30/07 Fillet 19 10 2/F 7.8# <2.34 <2.34% <2.34 <2.34 <2.34 <2.34
BGS-2 4/30/07 Fillet 21 10 2/] 21.1# <2.50 <2.50% <2.50 <2.50 <2.50 <2.50
BGS-5 4/30/07 Fillet 33 13 3/ 24.7 <3.97 <3.97 <3.97 <3.97 <3.97 <3.97
BGS-8 4/30/07 Fillet 51 15 4/] 9.28 <2.44 <2.44 <2.44 <2.44 <2.44 <2.44
BGS-9 4/30/07 Fillet 85 15 4/F <4.85 <243 <2.43 <243 <2.43 <2.43 <2.43
BGS-comp | 4/30/07 Fillet 40a | 13a 14.5 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
Largemouth Bass
LMB-1 4/30/07 Fillet 1148 | 41 9/M 45.7 <2.40 <2.40% <2.40 2.84 2.87 <2.40
LMB-2 4/30/07 Fillet 1170 | 39 | 7™M 43.6 <2.44 <2.44%* <2.44 251 2.85 <2.44
LMB-3 4/30/07 Fillet 1159 | 39 | 7™M 19.7 <245 | <245% | <245% | <245 3.04 <245
LMB-4 4/30/07 Fillet 1379 | 42 | 9M 71.5 <2.40 <2.40% | <2.40* 2.87 <2.40 <2.40
LMB-5 4/30/07 Fillet 1024 | 37 7/F 24.9 <240 | <240% | <240 <2.40 <2.40 <2.40
LMB-5(dup) | 4/30/07 Fillet 24.5 <249 | <249% | <249 <2.49 <2.49 <2.49
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2007 MPCA PFC Fish Data

Peltier Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA

Species & | Sample . We | Lo
Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 2007 Fillet 58 15 | 4M 17.6 <2.44 <244 | <244 | <244 <2.44 <2.44
BGS-2 2007 Fillet 87 15.8 5/F 9.52 <2.48 <2.48 <2.48% <2.48 <2.48 <2.48
BGS-3 2007 Fillet 50 13 3/F 15.1 <4.27 <245 | <245*% | <245 <2.45 <2.45
BGS-4 2007 Fillet 34 123 | 31 10.9 <2.50 <2.50 | <2.50% <2.50 <2.50 <2.50
BGS-5 2007 Fillet 30 115 | 2/F 7.53 <3.43 <2.50 | <2.50% <2.50 <2.50 <2.50
Northern Pike
NP-1 2007 Fillet 607 45 4/] 20.7 <2.78 <2.65 <2.49 <2.49 <2.49 <2.49
NP-2 2007 Fillet 658 43 4/] 14.5 <243 <243 <2.43 <243 <243 <2.43
NP-3 2007 Fillet 764 51 4/] 8.2 <2.40 <2.40 <2.40 <2.40 <2.40 <2.40
NP-4 2007 Fillet 883 50 4/F 13.6 <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
NP-5 2007 Fillet 1161 | 54 4/] 13.1 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
Lake Phalen Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We Lo

Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-2 5/1/07 Fillet 19 10 2/] 156# <249 | <249*% | <249 5.23 2.99 <2.49
BGS-4 5/1/07 Fillet 25 115 | 241 82.7# <2.50 <2.50% <2.50 3.14 <2.50 <2.50
BGS-6 5/1/07 Fillet 55 | 115 | 2/F 60.6 <2.36 <2.36 <2.36 <236 <236 <2.36
BGS-9 5/1/07 Fillet 101 16 | 5M 93.4 <2.48 <2.48 <2.48 2.48# <2.48 <2.48
BGS-10 5/1/07 Fillet 73 15 4/F 53.8 <2.38 <2.38 <238 2.61# <2.38 <2.38
BGS-comp 5/1/07 Fillet 53a | 12a 453 <242 <2.42 <2.42 <2.42 <2.42 <2.42
BGS- 5/1/07 Fillet 55 <224 | <224 | <224 | <224 | <224 | <224
comp(dup)
Black Crappie
BKS-1 5/1/07 Fillet 26 12 2/J 4214 <239 | <239*% | <239 <2.39 <2.39 <2.39
BKS-2 5/1/07 Fillet 58 14 | 3M 104 <242 | <242*% | <242 5.29 <2.42 <2.42
BKS-3 5/1/07 Fillet 67 17 | 4M | 67.7# <236 | <236% | <236 3.05 <236 <236
Largemouth Bass
LMB-1 5/1/07 Fillet 1212 | 41 9/F 183 <249 | <249*% | <249 9.46 3.99 2.66
LMB-2 5/1/07 Fillet 596 | 33.5 | 5M 136 <2.45 <2.45 <2.45 7.64 4.67 <2.45
LMB-2(dup) | 5/1/07 Fillet 129 <2.48 <2.48 <2.48 6.14 3.88 <2.48
LMB-3 5/1/07 Fillet 1279 | 43 | 10/F 128 <234 | <234* | <234 5.38 3.08 <2.34
LMB-4 5/1/07 Fillet 1415 | 42 9/F 147# <235 | <235% | <235 496 <235 <235
LMB-4(dup) | 5/1/07 Fillet 147# <244 | <244% | <244 5.28 3.61 <2.44
LMB-5 5/1/07 Fillet 1872 | 43 | 10/F 120 <234 | <234* | <234 3.63 <2.34 <2.34
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2007 MPCA PFC Fish Data

Powers Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA

Species & | Sample . We | Lo
Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 7/07 Fillet 31 13 3/F 485 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-2 7/07 Fillet 66 15 | 4M 45 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50
BGS-6 7/07 Fillet 59 | 165 | 6/M 44.8 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-9 7/07 Fillet 58 17 | M 26.6 <2.40 <2.40 <2.40 <2.40 <2.40 <2.40
BGS-10 7/07 Fillet 40 NA | S/F 32.7 <245 <2.45 <245 <2.45 <2.45 <2.45
BGS-comp 7/07 Fillet 43a | 13a 65.3 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
Black Crappie
BKS-1 7/07 Fillet 99 20 | 5/M 63.9 <2.39 <239 | <2.39* <2.39 <2.39 <2.39
BKS-2 7/07 Fillet 100 20 5/F 59.9 <235 <235 <2.35% 2.49 <235 <2.35
BKS-3 7/07 Fillet 109 19 5/F 53.3 <4.84 <2.45 <2.45% 247 <2.45 <2.45
BKS-4 7/07 Fillet 108 20 5/F 33.6 <2.49 <4.64 <2.49 <2.49 <2.49 <2.49
BKS-5 7/07 Fillet 105 19 5/F 429 <2.34 <2.34 <2.34 <2.34 <2.34 <2.34
Northern Pike
NP-1 7/07 Fillet 2233 | 70 | 6/M 71.1 <2.49 <2.49 <2.49 3.08 2.64 <2.49
NP-2 7/07 Fillet 1680 | 64 | 5/M 71.9 <2.50 <2.50 <2.50 3.04 <2.50 <2.50
NP-3 7/07 Fillet NA 70 6/J 62.8 <2.48 <2.48 <2.48 273 2.56 <2.48
Yellow Perch
YP-comp | 7/07 Fillet 34a | 15a 41.6 <236 | <236 | <236 | <236 | <236 | <236
Prior (Upper) Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We Lo

Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-2 8/23/07 Fillet 29 12 | 3M 5.25 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
BGS-4 8/23/07 Fillet 27 11 2/F <4.95 <2.48 <2.48 <2.48 <248 <2.48 <2.48
BGS-6 8/23/07 Fillet 41 13 3/F <481 <2.40 <2.40 <2.40 <2.40 <2.40 <2.40
BGS-8 8/23/07 Fillet 438 13 3/F <5.00 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50
BGS-10 8/23/07 Fillet 85 16 | 5/M | <4.98 <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
BGS-comp | 8/23/07 Fillet 38a | 12a <4.98 <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
Largemouth Bass
LMB-1 8/23/07 Fillet 576 33 5M | <4.90 2.8 <245 <2.45% <2.45 <2.45 <2.45
LMB-2 8/23/07 Fillet 653 35 6/F 6.14 <2.49 <19.6 | <2.49* 2.62 <2.49 <2.49
LMB-3 8/23/07 Fillet 503 32 5M | <4.93 <2.46 <246 | <2.46* <2.46 <2.46 <2.46
LMB-4 8/23/07 Fillet 370 31 5/F <4.76 <2.38 <2.38 <2.38% <2.38 <2.38 <2.38
LMB-5 8/23/07 Fillet 744 37 7/F <4.95 <2.48 <248 | <248* | <248 <2.48 <2.48
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2007 MPCA PFC Fish Data

Ravine Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA

Species & | Sample . We | Lo
Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 4/30/07 Fillet 30 10 | 2M 103 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
BGS-4 4/30/07 Fillet 35 12 3/1 10.8 <4.67 <4.67 <4.67 <4.67 <4.67 <4.67
BGS-5 4/30/07 Fillet 23 10 | 2M 45.1 <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
BGS-9 4/30/07 Fillet 206 | 19.5 | 7™M 29.3 <229 <2.29 <2.29 <229 <229 <2.29
BGS-9(dup) | 4/30/07 Fillet 30.3 <245 <2.45 <245 <245 <245 <245
BGS-10 4/30/07 Fillet 97 16 | 5M 19.3 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-comp | 4/30/07 Fillet 60a | 13a 19.4 <2.43 <243 <2.43 <2.43 <243 <2.43
Black Crappie
BKS-1 4/30/07 Fillet 52 15 3/F 55.9 <2.48 <2.48% | <2.48* <2.48 <2.48 <2.48
BKS-2 4/30/07 Fillet 43 15 3/] 64.5 <242 <42% | <2.42% <2.42 <2.42 <242
BKS-3 4/30/07 Fillet 42 14 3/] 77.8 2.69 <2.56% <2.56 <2.56 <2.56 <2.56
BKS-4 4/30/07 Fillet 50 15 3/] 60.4 <231 <2.31%* <231 <2.31 <2.31 <231
BKS-5 4/30/07 Fillet 45 14 3/F 413 <235 | <235% | <2.35% | <235 <235 <235
Largemouth Bass
LMB-1 4/30/07 Fillet 725 | 325 | 5/M 50.6 <2.40 <2.40*% | <2.40% <2.40 <2.40 <2.40
LMB-2 4/30/07 Fillet 890 35 6/M 36 <2.13 <2.13% | <2.13* <2.13 <2.13 <2.13
LMB-3 4/30/07 Fillet 911 | 345 | 6/F 65.2 <2.38 <2.38% | <2.38* <2.38 <2.38 <2.38
LMB-4 4/30/07 Fillet 1084 | 36.5 | 7™M 107 <240 | <2.40*% | <2.40%* <2.40 <2.40 <2.40
LMB-5 4/30/07 Fillet 1011 | 33 5/M 53.8 <231 <231% | <2.31%* <2.31 <231 <2.31
Red Rock Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We Lo

Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-6 8/17/07 Fillet 5 10 2/] 42 <2.40 <2.40 <2.40 <2.40 <2.40 <2.40
BGS-7 8/17/07 Fillet 43 13.9 | 4/ 32.7 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-8 8/17/07 Fillet 61 152 | 5/M 422 <243 <243 <243 <243 <243 <243
BGS-9 8/17/07 Fillet 130 | 182 | 7™M 58.3 <2.45 <245 <2.45 <2.45 <2.45 <245
BGS-10 8/17/07 Fillet 57 14 4/F 29.2 <2.44 <2.44 <2.44 <2.44 <2.44 <2.44
BGS-comp | 8/17/07 Fillet 27a | 1la 352 <2.38 <3.02 <2.38 <2.38 <2.38 <2.38
Black Crappie
BKS-1 8/17/07 Fillet 81 17 4/F 79.9 <2.48 <2.48 <2.48 2.73 <2.48 <2.48
BKS-2 8/17/07 Fillet 102 | 20 5/F 97.1 <2.48 <2.48 <2.48 3.07 <2.48 <2.48
BKS-3 8/17/07 Fillet 149 21 6/M 153 <2.49 <2.49 <2.49 3.69 <2.49 <2.49
BKS-4 8/17/07 Fillet 283 27 8/F 115 <243 <243 <243 3.62 <243 <243
BKS-5 8/17/07 Fillet 122 19 5/F 68.6 <2.49 <2.49 <2.49 2.95 <2.49 <2.49
Largemouth Bass
LMB-1 8/17/07 Fillet 666 38 | 7™M 85.7 <2.76 <2.42 <2.42% 2.67 <42 <2.42
LMB-2 8/17/07 Fillet 527 33 5/F 60.6 <2.60 <244 | <2.44* 2.69 <2.44 <2.44
LMB-3 8/17/07 Fillet 566 33 5/] 64.5 <2.46 <246 | <2.46* 3.22 <2.46 <2.46
LMB-4 8/17/07 Fillet 591 33 5/F 57.4 <2.48 <2.48 <2.48% <2.48 <2.48 <2.48
LMB-5 8/17/07 Fillet 716 36 | 7™M 74.4 <3.99 <233 <2.33% 3.07 <233 <2.33
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2007 MPCA PFC Fish Data

Sarah Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA

Species & | Sample . We L)
Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-3 7/16/07 Fillet 70 17 6/F 6.12 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-4 7/16/07 Fillet 86 18 | 7™M | 621# <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
BGS-6 7/16/07 Fillet 74 17 6/F 7.97 <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
BGS-7 7/16/07 Fillet 10 7 1/] 8.51 <243 <2.43 <243 <243 <2.43 <243
BGS-9 7/16/07 Fillet 15 9.2 1/] <5.00 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50
BGS-comp | 7/16/07 Fillet 52a | 13a <4.90 <2.45 <2.45 <2.45 <2.45 <2.45 <2.45
Black Crappie
BKS-1 7/16/07 Fillet NA 21 6/F <4.95 <2.48 <2.48 <248 <2.48 <2.48 <2.48
BKS-2 7/16/07 Fillet NA 20 | 5S/M | <5.00 <2.50 <2.50 <2.50 <2.50 <2.50 <2.50
BKS-3 7/16/07 Fillet NA 24 7/F <4.83 <2.42 <42 <242 <2.42 <242 <242
BKS-4 7/16/07 Fillet NA 20 | S/M | <4.76 <2.38 <9.45 <2.38 <2.38 <2.38 <2.38
BKS-5 7/16/07 Fillet NA 21 6/M | <4.93 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
Northern Pike
NP-1 7/16/07 Fillet 3440 | 70.7 | 6/F 7.88 <2.64 <245 <2.45 <2.45 <2.45 <2.45
NP -2 7/16/07 Fillet 4052 | 85 7/F 10.8 <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
NP -2(dup) Fillet 14.4 <243 <2.43 <243 <243 <243 <243
NP -3 7/16/07 Fillet 3821 | 85 8/F 13.6 <2.45 <2.45 <2.45 <245 <245 <245
NP -4 7/16/07 Fillet 3229 | 81.5 | 7/F 7.45 <2.42 <2.42 <242 <242 <2.42 <242
NP -5 7/16/07 Fillet 1757 | 66 | 5M 9.6 <239 <239 <239 <2.39 <239 <2.39
Silver Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We | Lo

Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-3 5/4/07 Fillet 64 16 | 5sM 24 <2.40 <2.40 <2.40 <2.40 3.38 <2.40
BGS-4 5/4/07 Fillet 38 13 3/F 19.6 <243 <243 <243 <243 2.53 <243
BGS-5 5/4/07 Fillet 36 13 3/F 24.4% <2.42 <2.42 <2.42 <2.42 <2.42 <2.42
BGS-7 5/4/07 Fillet 43 14 4/F 313 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-9 5/4/07 Fillet 32 13 3/F 21.4 <2.42 <2.42 <2.42 <2.42 <2.42 <2.42
BGS-comp 5/4/07 Fillet 59a | l4a 33.7 <2.44 <2.44 <2.44 <2.44 <2.44 2.89
Black Crappie
BKS-1 5/4/07 Fillet 69 16 5/F 26.6# <2.46 <2.46 <2.46 2.92 <2.46 <2.46
BKS-4 5/4/07 Fillet 63 17 | 4M 36.6 <2.48 <2.48 <2.48 3.39 <2.48 3.38
BKS-6 5/4/07 Fillet 67 18 | 5sM 45 <2.49 <2.49 <2.49 452 <2.49 2.89
BKS-7 5/4/07 Fillet 67 18 | ™M 28.6 <2.50 <2.50 <2.50 3.88 3.11 3.05
BKS-10 5/4/07 Fillet 296 27 8/F 29.3# <2.43 <2.43 <2.43 3.77 3.08 <2.43
BKS-10(dup) 26.2 <2.44 <2.44 2.65 <2.44 <2.44 <2.44
BKS-comp 5/4/07 Fillet 110 19 34.9 <2.45 <2.45 <2.45 <2.45 <2.45 <2.45
E)I;S(;mp) 33.5 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
Walleye
WE-1 5/4/07 Fillet 453 50 9/M 10.2 <2.40 <4.84 2.71 <2.40 <2.40 <2.40
WE-1(dup) 10.8 <242 <2.42 42 <242 <42 <242
WE-2 5/4/07 Fillet 486 | 52 | 1oM 18.8 <2.44 <2.44 4.65 2.8 2.85 <2.44
WE-3 5/4/07 Fillet 371 27 | 4M 10.5 <2.49 <2.49 5.31 <2.49 <2.49 <2.49
WE-4 5/4/07 Fillet 1200 | 46 | 8/M 26.6 <233 <2.33 4.82 2.99 2.49 2.96
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2007 MPCA PFC Fish Data

Square Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We | Lo
Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-2 5/2/07 Fillet 15 | 185 | 7/F <457 <228 | <2.28% | <228 <2.28 <2.28 <2.28
BGS-4 5/2/07 Fillet 21 10 2/F <4.69 <235 | <235% | <235 <235 <235 <235
BGS-8 5/2/07 Fillet 44 12.5 3/F <4.72 <2.36 <2.36% <2.36 <2.36 <2.36 <2.36
BGS-9 5/2/07 Fillet 84 16 | 5M | <4.88 <044 | <244* | <244 <2.44 <2.44 <2.44
BGS-10 5/2/07 Fillet 111 | 17.5 | 6/M | <495 <2.48 <2.48% <2.48 <2.48 <2.48 <2.48
BGS-comp 5/2/07 Fillet 53a | 13a <4.72 <2.36 <2.36 <2.36 <2.36 <2.36 <2.36
Black Crappie
BKS-1 5/2/07 Fillet 74 165 | 4M | <4.93 <2.46 <2.46* <2.46 <2.46 <2.46 <2.46
BKS-2 5/2/07 Fillet 125 | 185 | 5/M 52 <244 | <244% | <244 <2.44 <2.44 <2.44
BKS-3 5/2/07 Fillet 94 18 5M | <4.76 <2.38 <2.38% <238 <2.38 <2.38 <2.38
BKS-4 5/2/07 Fillet 80 17 4/F <4.90 <2.45 <245 <2.45 <2.45 <2.45 <245
BKS-5 5/2/07 Fillet 126 20 | 5/M | <4.98 <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
Largemouth Bass
LMB-1 5/2/07 Fillet 309 | 265 | 3/M | <4.67 <2.34 <2.34* <2.34 <2.34 <2.34 <2.34
LMB-2 5/2/07 Fillet 301 28 | 3/M | <4.88 <2.44 <2.44% <2.44 <2.44 <2.44 <2.44
LMB-3 5/2/07 Fillet 284 | 27.5 | 3/F <4.81 <240 | <240% | <240 <2.40 2.88 <2.40
LMB-4 5/2/07 Fillet 383 | 295 | 4F <5.00 <2.50 <2.50% <2.50 <2.50 <2.50 <2.50
LMB-5 5/2/07 Fillet 316 28 | 3/M | <5.03 <251 <2.51% <251 <2.51 <2.51 <2.51
Tanners Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We Lo

Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 6/12/07 Fillet 89 17 | 6M | 6l.1# <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
BGS-2 6/12/07 Fillet 32 | 125 | 3/F 87# <230 <2.30 <230 <2.30 <230 <230
BGS-5 6/12/07 Fillet 93 18 7/F 56.6 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-7 6/12/07 Fillet 89 | 165 | 6/F 70.4 <2.44 <2.44 <2.44 <2.44 <2.44 <2.44
BGS-10 6/12/07 Fillet 12 10 2/] 105 <2.49 <2.49 <2.49 436 <2.49 <2.49
BGS-comp | 6/12/07 Fillet 50a | 13a 55 <2.44 <2.59 <2.44 <2.44 <2.44 <2.44
Black Crappie
BKS-1 6/12/07 Fillet 69 18 | 4M 265 <245 <245 | <2.45% 6.3 <2.45 <245
BKS-2 6/12/07 Fillet 63 15 3/M 75.9 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
BKS-3 6/12/07 Fillet 56 18 4/F 91.2 <2.38 <3.96 <2.38 2.82 <2.38 <2.38
BKS-4 6/12/07 Fillet 80 185 | 4M 94.6 <2.39 <2.39 <2.39 <2.39 <2.39 <2.39
BKS-5 6/12/07 Fillet 56 17 4/F 64 <2.81 <2.40 <2.40 <2.40 <2.40 <2.40
Largemouth Bass
LMB-1 6/12/07 Fillet 378 | NA | 4/F 96.5 <2.43 <3.18 <2.43 6.05 4.62 4.11
LMB-2 6/12/07 Fillet 619 | NA | 5/F 75.7 <2.44 <2.44 <2.44 4.86 4.42 8.37
LMB-3 6/12/07 Fillet 576 35 6/F 76.6 <2.39 <2.39 <239 3.56 473 3.4
LMB-4 6/12/07 Fillet 823 37 | ™M 74.9 <2.44 <2.44 <2.44 3.44 <2.44 42
LMB-5 6/12/07 Fillet 1570 | 50 | 12/F 74.1 <2.56 <256 | <2.56* 3.33 <256 <2.56
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2007 MPCA PFC Fish Data

White Bear Lake Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample . We | Lo
Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-2 5/2/07 Fillet 26 10 2/F <4.88 <244 | <244 | <244 <2.44 <2.44 <2.44
BGS-3 5/2/07 Fillet 8 7 1/J <8.13 <407 | <4.07% | <4.07 <4.07 <4.07 <4.07
BGS-5 5/2/07 Fillet 32 12 3/) <4.81 <2.40 <2.40%* <2.40 <2.40 <2.40 <2.40
BGS-7 5/2/07 Fillet 171 19 | 7™M 477 <228 | <2.28*% | <228 <2.28 <228 <2.28
BGS-8 5/2/07 Fillet 111 | 255 | S/F 5.08 <234 | <234*% | <234 <234 <234 <2.34
BGS-comp 5/2/07 Fillet 64a | 13a 6.06 <231 <231 <231 <231 <231 <231
Black Crappie
BKS-1 5/2/07 Fillet 172 | 21 6/F 18.4 <244 | <244% | <244 <2.44 <2.44 <2.44
BKS-2 5/2/07 Fillet 525 30 | 10/F 30.8 <2.54 <2.54% <2.54 3.51 <2.54 <2.54
Largemouth Bass
LMB-1 5/2/07 Fillet 811 35 6/M | <481 <2.40 <2.40% <2.40 <2.40 <2.40 <2.40
LMB-2 5/2/07 Fillet 845 | 36.5 | 7/F 9.07 <2.49 <2.49% <2.49 <2.49 <2.49 <2.49
LMB-3 5/2/07 Fillet 638 34 | 6/M | <476 <2.38 <2.38% <238 <2.38 <2.38 <2.38
LMB-4 5/2/07 Fillet 515 31 5M | <4.85 <243 <2.43% <2.43 <2.43 <243 <2.43
LMB-5 5/2/07 Fillet 503 31 5M | <4.85 <243 | <243*% | <243 <243 <2.43 <243
St. Croix River Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA
Species & | Sample Tissue We Lo
Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-3 7/19/07 Fillet 86 | 155 | 5/F <4.83 <242 <242 <242 <242 <242 <242
BGS-5 7/19/07 Fillet 83 145 | 4/F 33.1 <245 <2.45 <2.45 <2.45 <2.45 <2.45
BGS-7 7/19/07 Fillet 122 | 185 | 7/M | <4.95 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
BGS-8 7/19/07 Fillet 76 15 | 4M 223 <2.40 <2.40 <2.40 <2.40 <2.40 <2.40
BGS-10 7/19/07 Fillet 80 15 | 4M 13.1 <2.44 <2.65 <2.44 <2.44 <2.44 <2.44
BGS-comp | 7/19/07 Fillet 82a | 15a 12 <2.42 <2.42 <242 <2.42 <2.42 <242
E)g}i:iup) 16.4 <2.46 <2.46 <2.46 <2.46 <2.46 <2.46
Walleye
WE-1 7/19/07 Fillet 670 | 45 | 8M 8.34 <245 <3.85 | <245% | <245 <2.45 <2.45
WE-2 7/19/07 Fillet 695 | 44 | IM 13.8 <235 <235 | <2.35% | <235 <235 <235
WE-3 7/19/07 Fillet 641 42 | M 12 <242 <242 | <2.42% | <242 <242 <242
WE-4 7/19/07 Fillet 919 | 48 | M 40.2 <242 <42 | <2.42% | <242 <2.42 <2.42
WE-5 7/19/07 Fillet 890 48 9/M 12.7 <2.49 <2.49 <2.49 <2.49 <2.49 <2.49
White Bass
WHB-1 7/19/07 Fillet 403 34 5/F 81.8 <2.50 <2.50 <2.50 2.63 <2.50 <2.50
Smallmouth Bass
SMB-1 7/19/07 Fillet 573 35 | 3M 123 <2.29 <2.29 <2.29 <2.29 <2.29 <2.29
SMB-2 7/19/07 Fillet 730 38 | 4M 29.1 <245 <2.45 <245 <245 <245 <245
SMB-2(dup) 31.4 <222 <222 <222 <222 <222 <222
SMB-3 7/19/07 Fillet 425 30 | M | <4.90 <2.45 <2.45 <2.45 <2.45 <2.45 <2.45
SMB-4 7/19/07 Fillet 286 29 /M 5.44 <2.33 <2.33 <2.33 <2.33 <2.33 <2.33
SMB-5 7/19/07 Fillet 252 | 27 | M 11.2 <2.48 <2.48 <2.48 <2.48 <2.48 <2.48
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2007 MPCA PFC Fish Data

Mississippi River Brainerd area Fish PFC analysis

Age/ | PFOS PFOA | PFBA | PFOSA | PFDA | PFUnA | PFDoA

Species & | Sample . We | Lo
Tissue

Sample ID | Date @ | (cm) ng/g ng/g ng/g ng/g ng/g ng/g ng/g

(yrs) | (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
Bluegill
BGS-1 8/13/07 Fillet 50 14 4/J 7.38 <2.44 <247 | <2.44*% | <244 <2.44 <2.44
BGS-2 8/13/07 Fillet 59 | 133 | 3/F 12.3 <2.45 <245 | <245*% | <245 <2.45 <2.45
Walleye
WE-1 8/13/07 Fillet 225 31 5/ 9.42 <235 <235 | <235% | <235 <235 <235
WE-2 8/13/07 Fillet 625 43 7/F 8 <2.48 <248 | <2.48*% | <248 <2.48 <2.48
WE-3 8/13/07 Fillet 325 32 5/F 7.69 <2.46 <246 | <246* | <246 <2.46 <2.46
WE-4 8/13/07 Fillet 1425 | 49 | 9M 10.4 <242 <42 | <242% | <242 <2.42 <242
WE-5 8/13/07 Fillet 1850 | 54 11\2/ 8.75 <2.35 <235 | <235*% | <235 <2.35 <2.35
WE-5(dup) 8.99 <243 <825 | <243*% | <243 <2.43 <243
Northern Pike
NP-1 8/13/07 Fillet 301 33 3/] 7.15 <2.35 <235 | <2.35% <2.35 <2.35 <2.35
NP-2 8/13/07 Fillet 1050 | 51 4/F 6.29 <2.46 <2.46 | <2.46* <2.46 <2.46 <2.46
NP-3 8/13/07 Fillet 1450 | 54 4/F 7.62 <2.27 <227 | <2.27% <2.27 <2.27 <2.27
Smallmouth Bass
SMB-1 8/13/07 Fillet 1275 | 44 6/F 12.5 <2.44 <329 | <2.44%* <2.44 <2.44 <2.44
SMB-2 8/13/07 Fillet 1300 | 39 | 4M 12.1 <2.27 <227 | <227% <2.27 <2.27 <2.27
SMB-3 8/13/07 Fillet 900 36 | 3M 11.3 <2.33 <2.33 <2.33% <2.33 <2.33 <2.33
SMB-4 8/13/07 Fillet 1850 | 41 5/M 8.82 <2.43 <2.43 <2.43% <2.43 <2.43 <2.43
SMB-5 8/13/07 Fillet 225 23 2/1 18 <2.40 <11.8 | <2.92% <2.40 <2.40 <2.40
< = less than the detection limit; number following this symbol represents the detection limit

* estimated values with a negative bias
# estimated values with a positive bias
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2008 MPCA Metro Lakes Fish PFC Data

Twin Cities Metro Lakes

Average PFOS Concentration [ng/g; ppb]
Black
Bluegill Black Crappie | Largemouth | Northern Pumpkinseed
Bluegill | (comp) | Crappie | (comp) Bass Pike Pumpkinseed (comp)
Alimagnet | 24.27 (6) | 24.7(6) | 31.38 (6) | 31.60 (6) ns ns ns ns
Bennett 40.12 (6) | 36.8(6) | 46.52 (5) | 58.50 (4) ns 51.38 (5) ns ns
203.80 267.17
Calhoun (5 267 (4) (6) ns 425.60 (5) ns ns ns
Casey ns ns 12.45 (5) | 14.50 (5) ns ns ns ns
Cedar
(Hennepin) | 50.09 (8) ns 68.15 (2) ns 136.74 (5) ns ns ns
73.70 101.68
Fish 76.08 (6) (6) (5 98.60 (6) ns 134.60 (5) 17.48 (5) 15.70 (6)
137.00 138.40
Harriet (5 ns (5 ns 227.40 (5) ns ns ns
Hyland 12.44 (5) ns 23.92 (5) ns 43.06 (5) ns ns ns
166.97
Isles 68.40 (3) ns (6) ns 197.00 (5) ns ns ns
20.80
Lee 22.47 (6) (6) 38.24 (5) | 29.30 (4) ns ns ns ns
Pelican <dl (5) ns <dl (5) ns <dl (5) ns ns ns
Starring
(5/30/08) 22.27(3) ns ns ns 26.40 (4) ns ns ns
Starring
(6/24/08) 10.07 (2) ns 15.86 (5) ns 32.50 (1) ns ns ns
Steiger 5.75(3) ns 5.69 (1) ns 9.55 (5) ns ns ns
Sweeney 26.20 (5) ns 28.47 (3) ns 49.52 (5) ns ns ns
396.80 419.00
Twin (6) ns (5 ns 480.40 (5) ns ns ns

Numbers listed are: average PFOS concentration (# of fish)

<dl — less than detection limit (approx. 2.5 ng/g)

ns — not sampled

comp — composite; tissue from several fish is combined prior to analysis




2008 MPCA Metro Lakes Fish PFC Data

Note: This summary table is only for concentrations of PFDA in fish from lakes listed below.

Twin Cities Metro Lakes

Average PFDA Concentration [ng/g; ppb]

Black
Bluegill | Black | Crappie | Largemouth | Northern Pumpkinseed
Bluegill | (comp) | Crappie | (comp) Bass Pike Pumpkinseed (comp)
Alimagnet | 3.69 (1) | <dl (5) | 3.93(5) | 5.57 (6) ns ns ns ns
Bennett | 4.74 (4) | 3.38(6) | 6.67(5) | 6.66 (4) ns 5.92 (5) ns ns
Calhoun | 4.60(5) | 5.12(4) | 7.28 (6) ns 11.00 (5) ns ns ns
Casey ns ns <dl (5) | <dl(5) ns ns ns ns
Cedar
(Hennepin) | 4.15 (6) ns 5.23 (2) ns 9.03 (5) ns ns ns
Fish 291 (4) | 4.16(6) | 5.48(5) | 6.17(6) ns 7.24 (5) <dl (5) <dl (5)
Harriet 4.03 (5) ns 4.8 (5) ns 8.03 (5) ns ns ns
Hyland 2.55(1) ns 3.96 (4) ns 4.83 (5) ns ns ns
Isles 4.14 (3) ns 8.87 (6) ns 8.85 (5) ns ns ns
Lee 3.03(3) | <dl(6) | 4.70(5) | 3.82(4) ns ns ns ns
Pelican <dl (5) ns <dl (5) ns <dl (5) ns ns ns
Starring
(5/30/08) | <dl (3) ns ns ns 2.59 (1) ns ns ns
Starring
(6/24/08) | <dl (2) ns <dl (5) ns <dl (1) ns ns ns
Steiger <dl (4) ns <dl (2) ns <dI (5) ns ns ns
Sweeney | 3.17 (4) ns 5.00 (3) ns 5.66 (5) ns ns ns
Twin 3.04 (6) ns 5.04 (5) ns 5.02 (5) ns ns ns

Numbers listed are: average PFDA concentration (# of fish)
<dl — less than detection limit (approx. 2.5 ng/g)

ns — not sampled

comp — composite; tissue from several fish is combined prior to analysis




2008 MPCA Metro Lakes Fish PFC Data

Note: This summary table is only for concentrations of PFUnA in fish from lakes listed below.

Twin Cities Metro Lakes

Average PFUnAConcentration [ng/g; ppb]

Black
Bluegill | Black | Crappie | Largemouth | Northern Pumpkinseed
Bluegill | (comp) | Crappie | (comp) Bass Pike Pumpkinseed (comp)
Alimagnet | 3.65(2) | <dl(5) | <dI(5) | 2.65(6) ns ns ns ns
Bennett | 3.06 (6) | 3.09(6) | <dI(5) | 3.01 (4) ns 4.51 (3) ns ns
Calhoun | 2.71(2)|2.93(4) | 3.28(3) ns 6.21 (5) ns ns ns
Casey ns ns <dl (5) | <dl(5) ns ns ns ns
Cedar
(Hennepin) | 2.66 (2) ns 3.05 (1) ns 5.75 (5) ns ns ns
Fish 274 (3) | <dl(6) | <dI(5) | <dl(6) ns 5.11(5) <dl (5) <dl (5)
Harriet | 2.84 (3) ns <dl (5) ns 3.85(5) ns ns ns
Hyland <dl (5) ns <dl (5) ns 3.80 (3) ns ns ns
Isles 2.62 (2) ns 5.49 (4) ns 6.67 (5) ns ns ns
Lee <dl(6) | <dl(6) | 3.61 (1) | <dl(4) ns ns ns ns
Pelican <dl (5) ns <dl (5) ns <dl (5) ns ns ns
Starring
(5/30/08) | <dl (3) ns ns ns <dl (4) ns ns ns
Starring
(6/24/08) | <dl (2) ns <dl (5) ns <dl (1) ns ns ns
Steiger <dl (4) ns <dl (2) ns <dl (5) ns ns ns
Sweeney | 4.44 (3) ns 4.87 (1) ns 4.73 (5) ns ns ns
Twin 4.58 (6) ns 4.58 (4) ns 6.07 (5) ns ns ns

Numbers listed are: average PFUnA concentration (# of fish)
<dl — less than detection limit (approx. 2.5 ng/g)

ns — not sampled

comp — composite; tissue from several fish is combined prior to analysis




2008 MPCA Metro Lakes Fish PFC Data

Note: This summary table is only for concentrations of PFDoA in fish from lakes listed below.

Twin Cities Metro Lakes

Average PFDoA Concentration [ng/g; ppb]
Black
Bluegill | Black | Crappie | Largemouth | Northern Pumpkinseed
Bluegill | (comp) | Crappie | (comp) Bass Pike Pumpkinseed (comp)
Alimagnet | 2.57 (1) | <dI(5) | <dI(5) | <dl(6) ns ns ns ns
Bennett | 3.02 (1) | <dl(6) | <dI(5) | <dl(4) ns 3.26 (4) ns ns
Calhoun | 3.68(2) | 4.15(4) | 2.90 (2) ns 6.32 (5) ns ns ns
Casey ns ns <dl (5) | <dl(5) ns ns ns ns
Cedar
(Hennepin) | 2.76 (1) ns 2.68 (1) ns 5.51 (5) ns ns ns
Fish 321 (1) | <dl(6) | <dl(5) | <dl(6) ns 3.84 (5) <dl (5) <dl (5)
Harriet | 2.80 (1) ns <dl (5) ns 3.38(3) ns ns ns
Hyland <dI (5) ns <dl (5) ns <dI (5) ns ns ns
Isles <dl (3) ns 6.24 (5) ns 7.27 (5) ns ns ns
Lee <dl(6) | <dl(6) | <dl(5) | <dl(4) ns ns ns ns
Pelican <dl (5) ns <dl (5) ns <dl (5) ns ns ns
Starring
(5/30/08) | <dl (3) ns ns ns <dl (4) ns ns ns
Starring
(6/24/08) | <dl(2) ns <dl (5) ns <dI (1) ns ns ns
Steiger <dl (4) ns <dl (2) ns <dl (5) ns ns ns
Sweeney | 3.66 (5) ns 4.49 (1) ns 5.90 (5) ns ns ns
Twin 2.84 (1) ns 2.88 (3) ns 346 (4) ns ns ns

Numbers listed are: average PFDoA concentration (# of fish)
<dl — less than detection limit (approx. 2.5 ng/g)

ns — not sampled

comp — composite; tissue from several fish is combined prior to analysis




Table A9. 2007 Wastewater Treatment Plant Influent (ng/L)

AREA PLANT NAME Sample ID PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnA PFDoA PFBS PFHxS PFOS PFOSA
North ALSSD ALS 12 <4.39 8.98 4.59 30.4 <495 <4.79 <5.60 <4.29 15.6 32.2 21.9 <39
South Austin AUS-D 221 2.63 3.35 <2.68 6.46 <2.92 <2.83 < 3.31 <2.53 <5.66 8.03 6.52 <2.31
South Austin AUS-I 19.6 3.51 2.95 <242 4.39 <2.52 <244 <3.62 <219 <4.89 <494 <9.39 <1.99
North BoiseCascade BOI 362 <4.28 <4.41 <4.41 <4.08 <4.82 <4.67 <5.46 <4.18 <4.67 <943 <943 < 3.81
North Brainerd BRA <11.6 <4.39 8.47 4.88 9.93 <4.94 <478 <5.60 <4.28 109 45.9 811 <3.90
Central DodgeCenter DOD 83.3 <276 <2.85 <2.85 6.27 < 3.11 < 3.01 <3.52 <2.70 <6.02 7.14 19 <2.46
Central Eagle Point EAG 656 31.3 22.9 5.59 171 <413 <413 <413 <413 67.1 19.9 <8.28 <413
North Fergus Falls FER 33 <4.19 <4.32 <4.32 5.08 <472 <457 <534 <4.09 <145 <9.24 14.7 <3.73
Central Flint Hills FLI 40.2 <176 17.2 <16.7 9.08 <6.19 <6.19 <6.19 <6.19 31.6 27.5 54.6 <6.19
North Hibbing HIB 20.2 <415 <428 <428 61.1 9.44 <452 <5.29 <4.05 <13.3 16.4 <17.9 < 3.69
Central Hutchinson HUT 37 <3.90 <4.02 <4.02 4.95 <4.39 <4.25 <497 < 3.81 75.8 11.5 80.8 <3.47
Central Marathon-Ashland MAR 1020 62.6 44.8 15 20 4.21 <4.07 <4.07 <4.07 180 131 256 <4.07
Central Maynard MAY 26 4.13 4.99 <270 8.51 <295 <2.86 <3.34 <2.56 <572 <578 <578 4.43
Central Melrose MEL <12.0 <4.38 <452 <452 5.18 <4.93 <478 <5.59 <4.28 <9.56 <9.66 <9.66 <3.90
Central Metro Plant MET-1 58.1 8.58 12.9 6.52 21 <4.38 <4.38 <4.38 <4.38 38.8 124 35.3 <4.38
Central Metro Plant MET-2 86.8 9.09 14.1 6.64 21.8 <414 <414 <414 <414 32.7 14.1 34.9 <414
Central Montivedeo MON 329 <3.17 <3.27 <3.27 9.47 6.82 7.74 <4.04 <3.10 <6.91 <8.28 <6.99 <282
South Morton MOR-1 <4.03 <4.03 <4.03 <4.03 <4.03 <4.03 <4.03 <4.03 <4.03 21.2 < 8.06 < 8.06 <4.03
South Morton MOR-2 <4.05 <4.05 <4.05 <4.05 <4.05 <4.05 <4.05 <4.05 <4.05 9.38 <8.11 <8.11 <4.05
South Owatonna OWA 35.2 9.29 15.4 <3.85 19.5 <4.20 <4.07 <4.76 <3.65 <8.14 <8.23 <8.23 <3.32
North Paynesville PAY 38 <4.39 <453 <453 <4.18 <4.95 <4.79 <5.60 <4.29 <9.58 <9.68 <9.68 < 3.91
South Pipestone PIP 18.9 52.4 <257 <257 3.32 3.4 <272 <3.18 <244 <544 <5.50 <5.50 <222
South Red Wing RED 97.7 <3.79 9.59 < 3.91 13.5 6.65 <414 <4.84 <3.70 <13.2 <8.36 <8.36 <3.37
South Rochester ROC 36.8 <4.04 5.06 <417 17.7 <455 <4.41 <5.15 <3.94 < 8.81 104 <10.7 <3.59
Central Me.CoSeneca SEN 110 <3.38 9.31 <3.48 28.7 8.53 < 3.68 <4.31 <3.30 118 187 171 < 3.01
Central St. Cloud STC <12.0 <4.41 6.81 6.81 16.5 <4.96 <4.80 <5.62 <4.30 <11.2 21.5 <9.71 <3.92
North Thief River F THI <13.8 <4.23 <437 <557 43.6 5.36 <4.62 <5.40 <413 <12.9 <9.33 <9.33 <3.77
Central Willmar WIL 457 <3.70 < 3.81 < 3.81 7.25 4.87 <4.03 <472 < 3.61 <8.07 <8.15 <8.15 <3.29
North WLSSD WLS 71.8 <9.21 5.84 7.3 14 <4.80 <4.65 <544 <4.16 <14.8 <9.39 <9.39 <3.79
South Worthington WOR 61.9 <3.90 <4.02 <4.02 4.28 <4.39 <4.25 <497 <3.80 <8.50 < 8.59 <8.59 <3.47

Estimated values based on QA review
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Figure A1. PFCs in WWTP Influent, 2007.



Table A10. 2007 Wastewater Treatment Plant Effluent in (ng/L)

AREA PLANT NAME Sample ID PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnA PFDoA PFBS PFHxS PFOS PFOSA
North ALSSD ALS 32.4 4.9 11.5 2.78 13.2 5.31 <2.87 <3.36 <2.57 17.3 40.8 18.4 <2.35
South Austin AUS 21.5 5.12 5.27 <2.65 5.99 <2.90 <2.81 <3.28 < 2.51 <5.61 <5.67 <6.54 <2.29
North BoiseCascade BOI 68.3 <4.26 <4.39 <4.39 4.99 <4.80 <4.64 <5.43 <4.16 <9.29 <9.39 <9.39 <3.79
North Brainerd BRA 50.3 <2.49 12.3 6.25 19 14.1 <2.71 <3.17 <243 107 10.6 1510 <2.21
Central DodgeCenter DOD 234 9.88 4.8 <257 7.56 <2.81 <272 <3.18 <244 <544 <5.50 <5.50 <222
Central Eagle Point EAG 565 21.2 27.6 6.57 22.5 4.38 3.53 <257 <257 29.6 21.9 <5.14 <2.57
North Fergus Falls FER 18.2 2.73 10.5 3.07 9.03 10.3 <2.81 <3.29 <252 8.1 < 5.68 < 5.68 <2.29
Central Flint Hills FLI 148 <9.91 23.6 6.86 10 <2.59 <259 <259 <2.59 <5.17 45 57.5 5.21
North Hibbing HIB 22 48.1 30.7 8.24 63.5 31.4 7.33 <3.29 <252 7.2 8.57 12.8 <2.29
Central Hutchinson HUT 35 40.5 40.2 4.87 31.8 <2.93 3.7 <3.32 <2.54 26.6 12.9 42.6 <2.32
Central Marathon-Ashland MAR 79.3 <6.26 <6.26 <6.26 <6.26 <6.26 <6.26 <6.26 <6.26 <125 <125 <125 <6.26
Central Maynard MAY 27 4.55 7.82 3.37 15 <3.10 <3.00 <3.51 <2.69 <6.01 <6.07 <6.07 2.57
Central Melrose MEL 13.6 <2.60 <2.68 <2.68 3.54 4.22 <2.83 <3.31 <254 <5.67 <5.73 <5.73 <2.31
Central Metro Plant MET-1 120 16 27.4 15 50.5 15.2 7.56 <2.64 <2.64 25.7 26.5 110 <2.64
Central Metro Plant MET-2 75.2 12.5 25.9 15 50.4 12.1 6.68 < 2.56 < 2.56 22 25.7 87.4 < 2.56
Central MSP Airport MSP-1 235 18.8 53.9 31.3 120 18.1 82.8 6.61 8.02 717 28.5 23.8 5.82
Central MSP Airport MSP-2 411 63.2 108 51.8 148 30.4 115 12.5 13 18 74.9 393 <2.53
Central Montivedeo MON 17.8 36.5 14.7 2.86 26.5 3.78 3.29 <3.30 <2.52 <5.64 9.55 <5.70 <2.30
South Morton MOR-1 <2.60 <2.60 <2.60 <2.60 3.38 <2.60 <2.60 <2.60 <2.60 <5.20 <5.20 <5.20 <2.60
South Morton MOR-2 <4.45 <445 <4.45 <4.45 <4.45 <445 <4.45 <445 <4.45 < 8.91 < 8.91 < 8.91 <4.45
South Owatonna OWA 17.9 39.8 20.9 3.73 32.1 <2.88 4.33 <3.27 <250 <5.58 <5.64 <6.79 <2.28
North Paynesville PAY 75.6 14.9 19.6 10.6 33.5 9.3 <453 <5.30 <4.06 <9.06 10.8 <9.16 <3.70
South Pipestone PIP 50.3 6.05 8.16 4.15 18.7 4.41 <2.93 <3.42 <2.62 <5.85 <5.92 10.1 2.95
South Red Wing RED 53.6 8.79 30.2 4.97 22.7 <476 <4.61 <5.39 <4.13 13.9 20.2 <121 <3.76
South Rochester ROC 31.3 79.2 28.8 45.6 39.9 8.01 5.44 <3.30 <2.52 <5.64 10.9 15.3 3.03
Central Me.CoSeneca SEN 42.4 40.1 39.3 13.3 64.1 7.92 4 <3.28 < 2.51 39.8 53.1 58.5 <2.29
Central St. Cloud STC 43.7 5.66 23.9 4.32 271 10.2 <2.81 <3.28 <2.51 12.4 27.7 6.84 <2.29
Central Willmar WIL 36.8 < 2.57 4.99 2.74 5.86 <2.90 <2.81 <3.28 <2.51 <5.61 < 5.67 <114 <2.29
North WLSSD WLS 31.1 3.18 6.53 3.48 14.2 8.48 <2.76 <3.23 <247 16.2 <5.58 16 <225
South Worthington WOR 14.9 7.36 3.44 < 2.66 6.04 <2.90 <2.81 <3.29 <2.52 <5.63 <5.69 <5.69 <2.30

Estimated values based on QA review
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Figure A2. PFCs in WWTP Effluent, 2007.




Table A11. 2007 Wastewater Treatment Plant Sludge (ng/g dry weight)

AREA PLANT NAME Sample ID PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUNnA PFDoA PFBS PFHxS PFOS PFOSA % Moisture
North ALSSD ALS <459 <459 <459 <459 17.3 18.7 13.8 9.76 <459 <9.18 <9.18 99 14.2 90.1
South Austin AUS - <0.770 <0.817 <0.794 1.06 3.89 1.92 <0.982 <0.752 <5.05 <5.09 <5.09 <2.05 96.8
North BoiseCascade BOI-A <0.194 <0.194 <0.194 <0.194 <0.194 <0.194 <0.194 <0.194 <0.194 <0.389 <0.389 <0.389 <0.194 17.2
North BoiseCascade BOI-P 0.254 <0.191 <0.191 <0.191 <0.191 <0.191 <0.191 <0.191 <0.191 <0.382 <0.382 <0.382 <0.191 50.6
North BoiseCascade BOI-S < 0.401 <1.15 <0.849 <0.299 < 0.266 0.45 < 0.201 <0.201 <0.201 <0.818 <0.703 <0.713 <0.201 0.37
North Brainerd BRA <0.869 <0.677 3.47 0.877 3.68 201 3.99 5.9 2.22 <11.3 2.77 861 2.98 95
Central DodgeCenter DOD - 1.33 <0.624 <0.624 5.6 7.6 18.8 5.16 3.91 <1.32 2.46 24.6 6.87 95.8
Central Eagle Point EAG 2.47 0.617 2.7 <0.590 6.02 2.21 20.7 4.65 4.65 <1.25 <258 224 4 95.3
North Fergus Falls FER 2.74 <1.33 3.15 <0.727 4.04 62.7 6.16 11.8 1.43 <1.45 <1.45 21.4 3.52 98.1
North Hibbing HIB <1.80 <0.799 <0.778 <0.752 2.48 2.67 1.72 2.04 217 <2.04 <1.50 8.18 <0.752 93.9
Central Hutchinson HUT - 29.4 13 473 54.6 10.1 57.2 6.16 11.6 5.6 3.99 304 10.8 97.9
Central Melrose MEL 1.56 < 0.595 < 0.676 <0.532 217 6.69 2.82 3.29 0.976 <1.09 <1.38 3.94 3.28 94 .4
Central Metro Plant MET-1 7.27 4.52 6.58 <273 24.5 23.3 36.9 19.2 19.2 <5.46 <8.33 267 16.3 98.7
Central Metro Plant MET-2 10.6 3.72 9.8 <3.31 229 14.3 29.7 15.3 13.6 <6.62 <15.0 261 12.3 98.7
Central Montivedeo MON - 417 2.88 1.03 19 22.4 73.5 15.6 13 <2.39 3.45 39.7 28 96.7
South Owatonna OWA 4.48 17 3.05 321 413 89.1 3.55 11.7 <4.23 <3.95 30.8 17.4 96.1
South Red Wing RED - < 0.941 2.97 <0.970 3.14 2.86 2.93 <1.20 <0.919 <6.17 <6.22 <6.22 < 2.51 97.4
South Rochester ROC 1.65 <0.633 0.952 <0.633 3.76 3.31 6.29 2.64 2.06 <3.21 4.83 21.2 3.88 93
Central Me.CoSeneca SEN - <0.493 1.12 0.548 6.8 3.59 10.7 3.81 2.19 <3.23 <3.26 141 4.53 94.9
Central St. Cloud STC <0.792 <1.03 4.55 <0.792 7.32 4.89 15.7 3.86 1.39 <5.32 3.59 20.4 2.4 96.6
Central Willmar WIL - <0.958 1.85 1.29 3.1 5.87 2.24 1.93 <0.936 <6.28 <6.34 <6.34 <2.56 97.5
North WLSSD WLS 6.75 <1.85 <1.85 <1.85 4.43 412 4.72 4.24 <1.85 <414 <3.69 18.7 11.5 98
South Worthington WOR - 4.46 <2.38 <2.38 3.24 <2.60 3.86 <2.95 <225 <5.05 <5.09 8.88 3.72 98.9

Estimated values based on QA review
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Figure A3. PFCs in WWTP Sludge, 2007.




Table A12. 2008 Wastewater Treatment Plant Influent in (ng/L)

CLIENT ID PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUNnA PFDoA PFBS PFHxS PFOS PFOSA

ALL | Albert Lea PF-ALL-IN <6.10 <3.90 14.7 <3.90 <3.90 <3.90 <3.90 <3.90 <3.90 <7.80 <7.80 <7.80 <3.90
ALX | Alexandria Lakes Area PF-ALX-IN <4.63 <6.47 22.5 6.65 10.8 4.09 <3.33 <3.33 <3.33 <6.66 15.9 < 6.66 <3.33
AUS | Austin PF-AUS-IN <5.07 <5.07 <5.07 <5.07 <5.07 <5.07 <5.07 <5.07 <5.07 <10.1 <10.1 33.5 <5.07
BIG | Big Lake PF-BIG-IN 14.2 <3.05 10.6 16 422 <259 <2.59 <2.59 <2.59 <5.18 <5.18 <5.18 <2.59
BRD | Brainerd PF-BRD-IN <6.62 <11.8 8.75 <573 6.9 <7.81 <573 <573 <5.73 <11.5 <11.5 29.5 <5.73
CNF | Cannon Falls PF-CNF-IN 717 <6.94 <3.42 <3.42 38.4 <342 <3.42 <342 <3.42 <6.84 <6.84 <6.84 <342
CRK | Crookston PF-CRK-IN <2.52 <279 34.2 10.4 25 25.4 6.51 <252 <252 <5.04 <5.04 11.7 3.03
DDC | Dodge Center PF-DDC-IN 9.17 <6.81 8.36 <2.58 3.23 <2.58 <2.58 <2.58 <2.58 <5.16 <5.16 32.2 <2.58
EVL | Eveleth PF-EVL-IN 4.93 <7.92 <3.57 <3.57 6.84 <3.57 <3.57 <3.57 <3.57 <713 <7.13 <7.13 <3.57
FAR | Faribault PF-FAR-IN 9.92 < 2.56 < 2.56 < 2.56 7.19 < 2.56 < 2.56 < 2.56 < 2.56 <5.11 <5.11 <5.11 < 2.56
FHR | Flint Hills Resources LP PF-FHR-IN NQ 487 <147 <7.91 <2.80 <2.80 <2.80 <2.80 <2.80 130 18.1 43.5 <2.80
GRR | Grand Rapids PF-GRR-IN <3.88 <12.1 <6.19 <19.8 <6.19 <6.19 <6.19 <6.19 <6.19 <12.4 <124 <12.4 <6.19
HIB | Hibbing PF-HIB-IN 3.26 <4.13 6.99 <4.18 26.7 < 2.61 <2.61 <2.61 <2.61 <5.23 <5.23 <5.23 <2.61
HUT | Hutchinson PF-HUT-IN 24.6 <8.18 11.5 <5.48 <5.48 <5.48 <5.48 <5.48 <5.48 <11.0 11.2 19.8 <5.48
ISL Isle PF-ISL-IN 7.86 <3.30 5.11 <3.30 3.95 <3.30 <3.30 <3.30 <3.30 <6.59 <6.59 <6.59 <3.30
LES | Le Sueur/Henderson PF-LES-IN <6.02 <6.02 <6.02 <6.02 98.9 <6.02 <6.02 <6.02 <6.02 <12.0 <12.0 <12.0 <6.02
MSP | MAC — Minneapolis/St. Paul Intl Airport

MAN | Mankato PF-MAN-IN <5.31 <5.38 121 <5.31 31.6 7.77 <5.31 <5.31 < 5.31 <10.6 <10.6 <10.6 <5.31
MPL | Maple Lake PF-MPL-IN 8.03 <2.54 4.93 <2.54 <4.05 <2.54 <2.54 <2.54 <2.54 <5.08 <8.59 <5.08 <2.54
EAP | Met Council — Eagles Point PF-EAP-IN 401 18.8 13.8 <5.36 14 <5.36 <5.36 <5.36 <5.36 <10.7 <10.7 34 <5.36
MWP | Met Council — Metropolitan PF-MWP-IN 58.3 <8.70 10.8 <6.05 16.1 <6.05 <6.05 <6.05 <6.05 <121 <121 16.4 <6.05
RMT | Met Council — Rosemount PF-RMT-IN 25.2 6.05 7.37 <578 10.2 <578 <5.78 <5.78 <5.78 <11.6 <11.6 <11.6 <5.78
SEN | Met Council — Seneca PF-SEN-IN 10.3 <7.30 13.4 11.3 40.5 <7.30 <7.30 <7.30 <7.30 <14.6 23.7 <14.6 <7.30
MON | Montevideo PF-MON-IN <473 <5.08 7.62 <4.73 12 5.57 <473 <473 <4.73 19.2 <9.46 <9.46 <473
MOR | Moorhead PF-MOR-IN <6.02 <134 <6.02 <6.02 6.4 <6.02 <6.02 <6.02 <6.02 <12.0 <12.0 <12.0 <6.02
NUM | New Ulm PF-NUM-IN <5.10 <5.10 6.29 <5.10 <5.10 <5.10 <5.10 <5.10 <5.10 <10.2 <10.2 <10.2 <5.10
OWA | Owatonna PF-OWA-IN 4.98 <3.18 7.6 4.97 9.61 <3.18 <3.18 <3.18 <3.18 <6.37 <6.37 <6.37 <3.18
PAY | Paynesville PF-PAY-IN 9.92 <5.65 <5.10 7.82 6.8 5.88 <5.10 <5.10 <5.10 <10.2 <10.2 <10.2 <5.10
PNI Pine Island PF-PNI-IN 7.49 <5.32 2.93 < 2.56 7.38 < 2.56 < 2.56 < 2.56 < 2.56 <512 <5.12 176 <2.56
PRN | Princeton PF-PRN-IN 21.4 <6.63 3.67 <2.79 4.17 <3.36 <279 <279 <2.79 <5.58 <5.58 <5.58 <279
ROC | Rochester (dups) PF-ROC-INA 3.48 <6.25 6.11 3.44 4.59 <2.56 < 2.56 <2.56 < 2.56 <5.13 <5.13 <5.13 < 2.56
ROY | Royalton

SIL Silver Lake PF-SIL-IN <4.78 <6.13 <4.78 <4.78 5.18 <5.64 <4.78 <4.78 <4.78 <9.57 <9.57 36.4 <4.78
STC | St. Cloud PF-STC-IN 7.38 <4.27 9.63 6.58 6.98 3.06 < 2.61 <2.61 <2.61 <522 <5.22 12.2 <2.61
STJ | St. James PF-STJ-IN <4.86 <5.87 <6.04 <4.86 <4.86 <4.86 <4.86 <4.86 <4.86 21.8 <9.73 27.4 <4.86
WAB | Wabasha PF-WAB-IN 20.3 <8.92 6.16 <2.72 8.85 <272 <272 <272 <2.72 <544 <5.44 15.9 <272
WAR | Warroad PF-WAR-IN <3.47 <2.60 21.7 5.2 16.3 5.51 <2.60 <2.60 <2.60 <5.21 <5.21 <5.21 <2.60
WIN | Winona PF-WIN-IN 12.7 4.18 10 5.04 13.5 <272 <272 <272 <272 <543 12.2 8.63 <272
WLS | WLSSD PF-WLS-IN <16.8 <12.0 <12.0 <12.0 <12.0 <12.0 <12.0 <12.0 <12.0 <24.0 <24.0 <24.0 <12.0
XCL | Xcel Energy - Prairie Island Nuclear PF-XCL-IN 20.3 <3.38 5.47 <2.50 5.53 <2.50 <2.50 <2.50 <2.50 <4.99 <4.99 <4.99 <2.50

not sampled
*Estimated value
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Figure A4. PFCs in WWTP Influent, 2008.




Table A13. 2008 Wastewater Treatment Plant Effluent in (ng/L)

CLIENT ID PFBA PFPeA | PFHxA | PFHpA | PFOA PFNA PFDA | PFUnA | PFDoA | PFBS PFHxS PFOS | PFOSA
ALL | Albert Lea PF-ALL-EF 4.06 5.79 10.1 3.96 8.48 2.77 <245 <245 <245 <49 <4.91 <49 <245
ALX | Alexandria Lakes Area PF-ALX-EF 5.4 12.6 37.7 7.31 30.5 7.36 <257 <257 <257 <5.15 23.8 9.46 <257
AUS | Austin PF-AUS-EF 3.51 7.28 6.04 2.92 5.72 <2.46 <246 <246 <2.46 <49 <4.91 <49 <246
BIG | Big Lake PF-BIG-EF 18.1 45.4 41.1 6.44 49 <5.02 <5.02 <5.02 <5.02 17.6 <10.0 <10.0 5.98
BRD | Brainerd PF-BRD-EF <7.56 <4.86 7.41 <5.72 8.82 6.45 <4.86 <4.86 <4.86 <9.72 <9.72 45 <4.86
CNF | Cannon Falls PF-CNF-EF 4.1 9.16 243 17.5 17.1 7.13 <2.58 <2.58 <2.58 <517 <5.17 <5.17 <2.58
CRK' | Crookston PF-CRK-EF <10.5 <103 45.8 10.6 33.3 33.3 5.25 <2.67 <2.67 <5.34 21.1 8.02 2.89
DDC | Dodge Center PF-DDC-EF 7.79 <2.62 7.07 4.9 12.2 <2.62 <2.62 <262 <2.62 <5.25 <5.25 <5.25 <2.62
EVL | Eveleth PF-EVL-EF 3.94 <4.25 3.05 2.6 9.48 <248 <248 <248 <248 <4.95 <4.95 <4.95 <248
FAR | Faribault PF-FAR-EF <6.14 2.83 5.02 <2.61 5.66 < 2.61 <2.61 < 2.61 <2.61 <5.22 <5.22 <5.22 < 2.61
FHR | Flint Hills Resources LP PF-FHR-EF 128 <5.50 12.2 5.87 5.48 <2.63 <249 <249 <249 18.5 42.9 32.5 3.06
GRR | Grand Rapids PF-GRR-EF 7.38 <11 <3.48 <16.7 6.52 <2.58 <2.58 <2.58 <2.58 <5.16 <5.16 <5.16 <2.58
HIB | Hibbing PF-HIB-EF 4.38 <248 11.4 5.91 18.6 5.66 3.72 <248 <248 10.1 <4.95 <4.95 <248
HUT | Hutchinson PF-HUT-EF 7.19 9.52 22.7 4.5 20.4 <2.55 <2.55 <2.55 <2.55 5.39 11 52.3 <2.55
ISL | Isle PF-ISL-EF 15.7 15.7 69.1 19.2 43.8 20.2 9.51 <4.95 <4.95 <9.91 <9.91 13.8 <4.95
LES | Le Sueur/Henderson PF-LES-EF 31.1 <4.84 6.34 <5.53 11.9 4.18 <252 <252 <252 <5.04 <5.04 <5.04 <252
MSP | MAC — Minneapolis/St. Paul Intl Airport PF-MSP-P1 19.2 38.1 79.2 34.1 91.1 20.1 50.4 5.63 3.01 <5.03 19.2 40.9 <2.51
MSP | MAC — Minneapolis/St. Paul Intl Airport PF-MSP-P2 9.78 11.6 25.9 9.89 33 50.3 12.2 204 2.84 5.62 27.2 60.3 2.84
MAN | Mankato PF-MAN-EF 9.17 34 56 11.2 63.3 4.89 2.63 <2.54 <2.54 16.6 <5.08 <5.08 <2.54
MPL | Maple Lake PF-MPL-EF 7.23 <2.78 6.72 3.42 3.98 <2.58 <2.58 <2.58 <2.58 204 <5.15 <5.15 <2.58
EAP | Met Council — Eagles Point PF-EAP-EF 541 18 34 13.1 34.5 3.8 <2.60 <2.60 <2.60 53.2 105 489 <2.60
MWP | Met Council — Metropolitan PF-MWP-EF 61.1 11.1 28.7 17.8 43.5 60.6 4.8 9.38 <257 19.8 13 80.2 <257
RMT | Met Council — Rosemount PF-RMT-EF 130 17.8 36.9 19.3 99.5 8.28 <5.39 <5.39 <5.39 21 15.1 18.3 <5.39
SEN | Met Council — Seneca PF-SEN-EF 13.1 10.9 32.3 12.5 28.3 9.42 3.18 <2.54 <2.54 211 20.5 32.9 <2.54
MON | Montevideo PF-MON-EF 5.23 14.5 21.6 3.46 21.1 4.38 <257 <257 <257 26.2 <5.14 <5.14 <257
MOR | Moorhead PF-MOR-EF <3.84 8.71 26 6.53 26.4 5.7 <248 <248 <248 <4.95 11.9 15.8 <248
NUM | New Ulm PF-NUM-EF 27.7 48.2 714 25.7 53 <259 <259 <259 <2.59 <5.19 <5.19 <5.19 <259
OWA | Owatonna PF-OWA-EF 10.4 34.7 59.5 9.35 84.5 2.58 7 <251 <251 7.24 <5.03 <5.03 <2.51
PAY | Paynesville PF-PAY-EF <11.8 <5.82 27.7 8.62 33.9 9.45 4 <2.52 <2.52 <5.03 <5.03 7.84 <2.52
PNI | Pine Island PF-PNI-EF 6 5.21 7.18 <5.05 11.6 <5.05 <5.05 <5.05 <5.05 267 <10.1 545 <5.05
PRN | Princeton PF-PRN-EF 9.19 26.5 34 6.02 34.1 <257 3.83 <257 <257 5.44 <5.15 <5.15 <257
ROC | Rochester PF-ROC-EFA 12.8 31.7 40.7 30.2 37 7.9 4.1 <249 <249 13.8 <4.97 <4.97 <249
ROY | Royalton PF-ROY-EF 6.77 <4.94 <4.94 <4.94 <4.94 <4.94 <4.94 <4.94 <4.94 <9.87 <9.87 <9.87 <4.94
SIL | Silver Lake PF-SIL-EF <4.65 <5.30 10.6 4.84 17.8 4.88 <3.27 <3.27 <3.27 <6.55 8.83 20.5 <3.27
STC | St. Cloud PF-STC-EF 16.5 <4.73 42.5 <5.01 26.7 6.14 2.75 <2.53 <253 <5.06 11 11 <2.53
STJ | St. James PF-STJ-EF 7.33 16.2 11.8 4.63 10.3 <2.53 <253 <253 <2.53 47.3 <5.06 91.5 <253
WAB | Wabasha PF-WAB-EF 18.4 18.3 18.2 5.15 254 <254 <254 <254 <2.54 5.93 <5.09 5.24 2.76
WAR | Warroad PF-WAR-EF 4.41 <4.42 47.6 13 21 8.13 <248 <248 <248 <4.96 <4.96 6 4.32
WIN | Winona PF-WIN-EF 10.8 5.79 221 3.64 20.9 2.98 <2.64 <2.64 <2.64 <5.28 14.5 16.4 <2.64
WLS | WLSSD PF-WLS-EF 29.6 <5.88 11.5 10.5 21.7 6.1 4.37 <248 <248 39.1 <4.97 15.2 <248
XCL | Xcel Energy - Prairie Island Nuclear PE-XCL-OUT 20.1 5.21 3.9 <250 4.95 <3.02 <250 <250 <2.50 <4.99 <4.99 <4.99 <250

*Estimated value
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Figure A5. PFCs in WWTP Effluent, 2008.



Table A14. 2008 Wastewater Treatment Plant Sludge in (ng/g)

CLIENT ID

PFBA

PFPeA

PFHxA

PFHpA

PFOA

PFNA

PFDA

PFUnA

PFDoA

PFBS

PFHxS

PFOS

PFOSA

% Moisture

ALL

Albert Lea

PF-ALL-SL

<3.36

<3.36

<3.36

< 3.36

5.9

6.78

14.7

4.95

3.45

<6.7

<6.71

18.5

14

99.3

ALX

Alexandria Lakes Area

AUS

Austin

PF-AUS-SL

<0.748

<0.748

<0.748

<0.748

<0.748

1.45

0.955

<0.932

<1.96

<1.50

<1.51

4.15

<0.748

96.7

BIG

Big Lake

BRD

Brainerd

PF-BRD-SL

<56.17

<56.17

10.6

<5.17

<5.17

5.89

10

5.19

<10.3

<10.3

442

<5.17

98.1

CNF

Cannon Falls

CRK

Crookston

DDC

Dodge Center

EVL

Eveleth

FAR

Faribault

FHR

Flint Hills Resources LP

GRR

Grand Rapids

HIB

Hibbing

HUT

Hutchinson

PF-HUT-SL

<9.37

15.3

21.1

<9.37

35.4

<9.37

<9.37

<9.37

<9.37

<18.7

<18.7

<18.7

<9.37

analyzed as aqueous

sample

ISL

Isle

LES

Le Sueur/Henderson

MSP

MAC — Minneapolis/St. Paul Intl
Airport

MAN

Mankato

PF-MAN-SL

3.31

<1.85

15.9

1.95

17.4

4.38

13.1

3.61

9.95

<224

13.1

88.4

24.8

97.8

MPL

Maple Lake

EAP

Met Council — Eagles Point

MWP

Met Council — Metropolitan

PF-MWP-SL

9.2

<2.31

8.27

3.87

14.2

49.7

17.3

297

<4.61

4.98

253

19.4

98.9

RMT

Met Council — Rosemount

SEN

Met Council — Seneca

PF-SEN-SL

<0.512

< 0.551

5.5

1.26

9.15

9.86

26.3

13.5

10.2

<1.02

11.4

350

6.04

95.1

MON

Montevideo

PF-MON-SL

<1.67

<1.67

3.18

<1.67

15.9

31.7

51

41.5

16

<3.35

<3.35

36.4

234

98.5

MOR

Moorhead

NUM

New Ulm

PF-NUM-SL

4.42

<4.46

19.2

6.82

27.7

4.09

241

6.42

7.3

<2.63

3.42

18.5

6.96

98.1

OWA

Owatonna

PAY

Paynesville

PNI

Pine Island

PRN

Princeton

ROC

Rochester

PF-ROC-SLA

0.43

< 0.321

1.82

< 0.321

3.75

4.92

13.6

4.73

6.16

< 0.641

<5.23

7.42

242

92.2

ROY

Royalton

SIL

Silver Lake

STC

St. Cloud

PF-STC-SL

<0.760

<0.760

11.3

<1.25

6.91

6.84

11

4.08

5.1

<1.52

<5.08

11.6

1.35

96.8

STJ

St. James

PF-STJ-SL

<0.674

<0.674

1.45

<0.674

1.8

0.814

5.88

3.09

5.85

<1.35

1.7

252

8.53

96.3

WAB

Wabasha

WAR

Warroad

WIN

Winona

PF-WIN-SL

<4.48

<3.46

12.3

<1.79

14

26.3

234

12.7

154

<3.58

6.6

91.1

6.94

98.6

WLS

WLSSD

PF-WLS-SL

<0.848

<0.848

1.94

<0.848

3.2

3.3

5.14

4.48

2.14

<1.70

<1.70

16

1.31

70.7

XCL

Xcel Energy - Prairie Island Nuclear

not sampled
*Estimated value
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Figure A6. PFCs in WWTP Sludge, 2008.



Table A15. Draft Results from Red Rock Road Air Sampling Site

Sample 96hrs 96hrs 96hrs Particulate | Gaseous Total Air Sample 96hrs 96hrs 96hrs 96hrs 96hrs Total Particulate | Gaseous Total Air
Front puf/xad | Back puf Front puf/xad Front puf/xad Back puf air

4 Filter * > b Concentration 5 Filter * raw > i Total volume Concentration
UNITS | ng/sample | ng/sample | ng/sample | pg/m® pg/m® pg/m® UNITS | ng/sample ng/sample ng/sample | ng/sample | ng/sample | m® Air pg/m® pg/m® pg/m®
PFBA 13.06 1.32 11.4 11.4 PFBA 19.9 18.56 1.04 19.60 1252.1 15.7 15.7
PFPeA 0.542 0.4 0.4 PFPeA 0.627 0.627 0.63 1252.1 0.5 0.5
PFHxA 1.95 1.6 1.6 PFHxA 1.01 1.01 1.01 1252.1 0.8 0.8
PFHpA 0.542 0.4 0.4 PFHpA 0.554 0.554 0.55 1252.1 0.4 0.4
PFOA 2.77 20.2 2.2 16.1 18.3 PFOA 2.84 2.92 2.92 5.76 1252.1 2.3 2.3 4.6
PENA 0.526 11.4 9.5 9.5 PFENA 5.43 5.43 5.71 11.14 1252.1 8.9 8.9
PFDA PFDA <0.500 <05 1252.1
PFURA PFUNA <0.500 <0.5 1252.1
PFDoA PFDoA < 0.500 <0.5 1252.1
PFBS PFBS <1.00 <1.00 1252.1
PFHxS PFHxS 5.49 5.49 5.49 1252.1 4.4 4.4
PFOS 2.63 2.29 2.1 1.8 3.9 PFOS 3.22 2.72 2.72 5.94 1252.1 2.6 2.2 4.7
PFOSA 1.7 1.4 1.4 PFOSA <0.5 1252.1
Total sample air volume was 1257.9 m?® air Total sample air volume was 1252.1 m?® air
Sample 72hrs 72hrs 72hrs Particulate | Gaseous Total Air Sample 72hrs 72hrs 72hrs 72hrs 72hrs Total Particulate | Gaseous Total Air

Front puf/xad | Back puf Front puf/xad Front puf/xad | Back puf air

6 Filter * > bl Concentration 7 Filter * raw > el Total volume Concentration
UNITS | ng/sample | ng/sample | ng/sample | pg/m® pg/m® pg/m® UNITS | ng/sample ng/sample ng/sample | ng/sample | ng/sample | m® Air pg/m® pg/m® pg/m®
PFBA 10.66 1.07 12.4 12.4 PFBA 13.1 11.76 1.96 13.72 937.8 14.6 14.6
PFPeA 0.653 0.7 0.7 PFPeA <0.500 <0.500 937.8
PFHxA 1.06 1.1 1.1 PFHxA 2.13 2.13 2.13 937.8 2.3 2.3
PFHpA 0.636 0.7 0.7 PFHpA <0.500 0.515 < 0.500 937.8
PFOA 1.82 6.21 1.9 6.6 8.5 PFOA 4.78 13.4 13.4 18.18 937.8 5.1 14.3 19.4
PENA 6.56 5.49 12.7 12.7 PFNA 6.46 6.46 7.12 13.58 937.8 14.5 14.5
PFDA PFDA <0.500 1.1 <05 937.8 1.2 1.2
PFURA PFUNA <0.500 <0.5 937.8
PFDoA PFDoA <0.500 <0.5 937.8
PFBS PFBS <1.00 <1.00 937.8
PFHxS PFHxS <1.98 <1.00 937.8
PFOS 6.46 2.19 6.8 2.3