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REPORT OF INVESTIGATION ACTIVITIES AT
SELECT FIREFIGHTING FOAM TRAINING AREAS AND FOAM DISCHARGE SITES IN MINNESOTA
DELTA PROJECT NO. 19382-DELO

1.0 INTRODUCTION

1.1 Purpose
Delta Consultants (Delta) was retained and authorized by the Minnesota Pollution Control Agency (MPCA)

to conduct site reconnaissance, sampling and other activities related to the use of Class B firefighting
foams containing perflourocarbons (PFCs) at select fire training areas and firefighting foam discharge
sites in Minnesota. The additional activities were based on information, conclusions and
recommendations presented in the following related reports prepared by Delta: Perfluorocarbon (PFC)-
Containing Firefighting Foams and Their Use In Firefighting Training in Minnesota report dated June 30,
2008 (the June 2008 Report); Addendum to Perfluorocarbon (PFC)-Containing Firefighting Foams and
Their Use In Firefighting Training in Minnesota report dated October 22, 2008 (the October 2008
Addendum Report); Firefighting Training Area Site Reconnaissance, Pine Bend Flint Hills Refinery,
Marathon Refinery, Burnsville Fire Training Center, and Site Access for 21 Fire Departments report dated
April 3, 2009 (the April 2009 Report); and, Report of Site Reconnaissance and Sampling at Select
Firefighting Foam Training Areas in Minnesota report dated June 30, 2009 (the June 2009 Report).

The purpose of this report is to present data and findings of interviews, site reconnaissance, and
sampling in association with the following current or former Class B firefighting foam training areas and
foam discharge sites:
= the firefighting foam training area utilized by the Bemidji Fire Department located at the
Bemidji Regional Airport;
= the storm sewer discharge point associated with the foam training area utilized by the
Goodview Fire Department located at their fire station;
= the fire training area at the Marathon Refinery in St. Paul Park;
= the former firefighting foam training area utilized by the Richfield Fire Department located
behind the Richfield Ice Arena;
= foam discharge sites associated with past fires at the Crystal Airport in Crystal;
= historical firefighting foam training areas utilized by the fire department at MSP Airport;
= the fire training area at the Flint Hills Resources Pine Bend refinery in Rosemount;
= the fire training area at the Emergency Response Training Center operated by the Lake
Superior College in Duluth;

= the former foam training area utilized by the Hutchinson Fire Department located at 1300

Adams Street SE in Hutchinson;
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= the fire training area utilized by the Maynard Fire Department located at Mable and Sherman
Streets in Maynard;

= the foam discharge site associated with a September 2009 fire at the River Grove Marina in
Inver Grove Heights; and

= the foam discharge site associated with an October 2009 fire at the Kandiyohi County Landfill

in New London.

While site reconnaissance and sampling information for the current or former firefighting foam training
areas in Claremont, Fridley, Kenyon, Luverne, Rochester, and MSP Airport were presented in Delta’s
June 2009 Report, the laboratory results were not available at the time of the June 2009 Report.

Therefore, laboratory data for these sites are presented in this report.

1.2 Background

As presented in the June 2008 and October 2008 Addendum Reports, municipal fire departments, airport
and refinery fire departments, and colleges with fire training programs were surveyed regarding their
firefighting foam use in training exercises. All of the airport and refinery fire departments, all of the
colleges with fire training programs, and 522 of 785 municipal fire departments responded to the survey.
Of the responding municipal fire departments, approximately 10% do not use any type of firefighting
foam, 47% use only Class A fire foams, 22% use Class B foams for fire response but not for training, and
22% use and train with Class B fire foams. Of the municipal fire departments that use and train with Class
B foam, only 72%, or 79 municipal fire departments, regularly train, or presumably train, repeatedly at one
location. The survey also identified two current and one former petroleum refinery that train with Class B
foam on-site, three airport fire departments that train with Class B foam on-site, and three colleges that

train with Class B foam.

The June 2008 Report concluded that surfactants used in Class B firefighting foams are manufactured
with PFCs. PFC-containing surfactants in the firefighting foams formerly manufactured by 3M were made
using a proprietary process and are known to contain or break down to perfluorooctane sulfonate (PFOS)
and perfluorooctanoic acid (PFOA). The surfactants in Class B firefighting foams manufactured by
companies other than 3M are made using a telomerization process and cannot break down to PFOS,
however, they contain and/or may break down to PFOA, perflourobutanoic acid (PFBA), and other PFC
compounds. Class A foams and training foams are not made with PFC-based surfactants and are

therefore not a source of PFCs in the environment.

In Section 7.2 of the October 2008 Addendum Report, Delta identified 21 “priority” Class B firefighting

foam training sites with high potential for PFC impacts to soils, groundwater and surface water, based on
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several factors: training site locations in wellhead protection or source water assessment areas; training
site locations in karst areas; the presence of surface waters, wetlands or water supply wells near the
training sites; and the amount and type of Class B aqueous film-forming foam (AFFF) utilized in training.
One of the sites, the Duluth International Airport, is currently under investigation by the MPCA, thus
further investigation of this site was excluded from Delta’s firefighting foam investigation. The MPCA
requested that the Luverne Fire Department training site be added to the “priority” list even though it was
not identified as one of the higher priority sites in the October 2008 Addendum Report, since the
Minnesota Department of Health (MDH) had a concern regarding proximity of the Luverne Fire

Department’s training site to public wells in town. The 21 “priority” firefighting foam sites are as follows:

= Minneapolis-St. Paul (MSP) Intl. Airport = Marathon Refinery, St. Paul Park
=  Flint Hills Pine Bend Refinery, Rosemount = South Central College, Mankato

= Kenyon Fire Department * Pierz Fire Department

= Claremont Fire Department = Cottage Grove Fire Department

= Alexandria Fire Department =  Myrtle Fire Department

= Harmony Fire Department = Bemidji Fire Department

= Fridley Fire Department = Brooklyn Center Fire Department
= Burnsville Fire Department = Goodview Fire Department

= North St. Paul Fire Department = Preston Fire Department

= Richfield Fire Department = Rochester Fire Department

= Luverne Fire Department

1.2.1 Previous Site Reconnaissance Findings

Delta’s April 2009 Report and the June 2009 Report detailed additional interviews with fire department
representatives and site reconnaissance findings, as applicable, at the 21 “priority” sites. Further
interviewing of fire chiefs or other knowledgeable persons found that Class B AFFF was not used
regularly in training at specific locations by the fire departments in Alexandria, Pierz, Cottage Grove,
Myrtle, Brooklyn Center and Preston, nor at the South Central College in Mankato. Site reconnaissance

visits had been conducted, and sampling locations selected, at the remaining sites by June 30, 2009.

1.2.2 Previous Sampling Findings

The June 2009 report presented information and findings of soil, sediment, and groundwater sampling at
the Class B AFFF training areas in Burnsville, Claremont, Fridley, Harmony, Kenyon, Luverne, North St.

Paul, Richfield, Rochester, and at the MSP Airport. However, as previously indicated, the laboratory
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results for samples collected at the firefighting foam training areas in Claremont, Fridley, Kenyon,

Luverne, Rochester and MSP Airport were not available at the time of the June 2009 report.

Previously proposed sampling at the firefighting training areas associated with the Bemidji Fire
Department, the Goodview Fire Department, the Marathon Refinery and the Flint Hills Refinery were not

completed by June 30, 2009, due to lack of site access at that time.

1.2.3 Additional Firefighting Foam Training and Discharge Sites Identified for Inquiry

As presented in the June 2009 Report, the Brooklyn Center Fire Chief referenced a fire at a hangar at the
Crystal Airport in Crystal, Minnesota, to which the Brooklyn Center Fire Department responded. The
Brooklyn Center Fire Chief related that, while his department did not use Class B foam at the hangar fire,
other responding fire departments may have done so. The MPCA requested further inquiry regarding the

hangar fire and Class B AFFF use at the Crystal Airport.

The MPCA also requested further information regarding firefighting training practices and foam use at the
Lake Superior College Emergency Response Training Center (ERTC) in Duluth. On more than one
occasion the MPCA received inquiries or references to firefighting foam training at the Lake Superior
College ERTC.

Two additional Class B firefighting foam training sites were selected for further inquiry and potential
sampling based on their ranking and locations-- the firefighting foam training sites utilized by the
municipal fire departments in Hutchinson and Maynard. The Hutchinson firefighting foam training area
located at 1300 Adams Street SE is located adjacent to the South Fork of the Crow River, and the

Maynard training area is located within a source water assessment area.

A fire occurred at the River Grove Marina in Inver Grove Heights on September 26, 2009. The Inver
Grove Fire Department responded to the fire with, in part, Ansul-brand Class B alcohol-resistant
firefighting foam (AR-AFFF). The MPCA requested further investigation of foam discharge at the River

Grove Marina.

A fire occurred at the Kandiyohi County Landfill over several days at the end of October 2009. According
to the Willmar Fire Department, which was one of the responding departments, Class B AFFF was used
to extinguish the fire. The MPCA requested further investigation of foam discharge at the Kandiyohi

County Landfill.
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1.3 Scopes of Work

Delta has entered into three contract work orders with the MPCA for this project under Master Contract
Number B15536 in Minnesota fiscal year 2009/2010: Work Order SFDE1006, dated July 15, 2009, and
two associated Work Order Change Orders dated December 10, 2009 and January 7, 2010; Work Order
SFDE1009, dated September 17, 2009, and two associated Work Order Change Orders dated November
19 and December 10, 2009; and, Work Order SFDE1013, dated October 19, 2009. The Work Orders and

Change Orders included the following work tasks:

Soil and groundwater sampling via soil borings at the fire foam training area utilized by the

Bemidji Fire Department.

Surface water and sediment sampling at the storm sewer outflow point in Goodview, where
storm water runoff from the fire foam training area in Goodview discharges to the backwaters
of the Mississippi River.

Groundwater sampling of select existing wells at the Marathon Refinery in St. Paul Park.
Additional soil and groundwater sampling, and surface water sampling, near the former fire
foam training area utilized by the Richfield Fire Department.

Conducting a water well survey for the area located within approximately one-quarter mile of
the former Richfield fire foam training area to identify water supply wells.

Groundwater sampling via a soil boring at the ABLE Fire Training Center in Burnsville.

Inquiry, site reconnaissance, and sampling of soils, groundwater, and creek sediments at the
Crystal Airport.

Additional groundwater sampling at the MSP Airport via soil borings and existing monitoring
wells, as well as sediment and surface water sampling from a storm water retention pond.

Groundwater sampling of select existing wells at the Flint Hills Resources Pine Bend Refinery

in Rosemount.

Site reconnaissance and sampling of surficial soils, surface waters, and sediments at the
Lake Superior College Emergency Response Training Center (ERTC) in Duluth.

Inquiry, site reconnaissance, and groundwater sampling related to an October 2009 fire at
the Kandiyohi County Landfill outside of New London.

Inquiry, site reconnaissance and sampling of surface water and sediments related to a
September 2009 fire at the River Grove Marina, on the Mississippi River, in Inver Grove
Heights.

Additional inquiry of the Hutchinson Fire Department regarding fire foam training.

Additional inquiry of the Maynard Fire Department regarding fire foam training.
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All sample locations and foam discharge areas were added to an existing GIS layer which includes other
fire foam training areas and sampling locations from previous scopes of work. Information gathered

during the current scopes of work is presented in this report.

The tasks completed during the current scopes of work are described and discussed further in Sections
2.0, 3.0 and 4.0.

1.4 Report Presentation

For the purpose of readability and presentation, discussions, data and supporting documents for individual
firefighting foam training areas or firefighting foam discharge sites are presented as appendices to this
report. The site-specific appendices are as follows:

Appendix A — Claremont Fire Department

Appendix B — Fridley Fire Department

Appendix C — Kenyon Fire Department

Appendix D — Luverne Fire Department

Appendix E — Rochester Fire Department

Appendix F — Bemidji Fire Department

Appendix G — Goodview Fire Department

Appendix H — Marathon Refinery

Appendix | — Richfield Fire Department

Appendix J — Burnsville Fire Department

Appendix K — Crystal Airport

Appendix L — MSP Airport

Appendix M — Flint Hills Pine Bend Refinery

Appendix N — Lake Superior College ERTC

Appendix O — River Grove Marina

Appendix P — Kandiyohi County Landfill

1.5 Limitations

Delta’s research and this report are subject to the following limitations:

e Delta obtained, reviewed, and evaluated information provided voluntarily by fire departments and
other knowledgeable persons. Delta's services do not include the verification of the accuracy or
authenticity of this information.

2.0 ADDITIONAL SITE INQUIRIES

As indicated in Section 1.2.3, in addition to the 21 “priority” firefighting foam training sites originally

identified with high potential for PFC impacts to soils, groundwater and surface water, several other Class
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B AFFF training sites and discharge sites were identified for further inquiry. Details of the inquiries of the
fires at the Crystal Airport, the potential former use of Class B foam at Lake Superior College ERTC, the
Hutchinson Fire Department’s foam training, the Maynard Fire Department’s foam training, the fire at the

River Grove Marina, and the fire at the Kandiyohi County Landfill are presented in the following sections.

2.1 Crystal Airport Foam Discharge Site

As presented in the June 2009 Report, the Brooklyn Center Fire Chief referenced a fire at a hangar at the
Crystal Airport in Crystal, Minnesota, to which the Brooklyn Center Fire Department responded. The
Brooklyn Center Fire Chief related that, while his department did not use Class B foam at the hangar fire,
other responding fire departments may have. The MPCA requested further inquiry regarding the hangar

fire and Class B AFFF use at the Crystal Airport.

Delta interviewed the West Metro Fire District Fire Chief in August 2009 regarding the 2006 hangar fire.
The West Metro Fire Chief indicated that the West Metro District Fire Department responded to the
hangar fire with Class A foam only; no Class B foam was used. The Fire Chief related that Fire Aide 2000
firefighting foam was used in response to a plane crash at the Crystal Airport in June 2009. Manufacturer
information on Fire Aide 2000 indicates that the foam contains no PFOS or PFOA, and that the foam can
be used on Class A or Class B fires. The West Metro District Fire Chief recalled that their department
responded to three other aircraft crashes at the Crystal Airport, in November 2004, April 2002 and March
2001, but did not know the type or quantity of firefighting foam used at those crashes.

The Brooklyn Park Fire Department also responded to the 2006 hangar fire at Crystal Airport. According
to the Deputy Fire Chief with the Brooklyn Park Fire Department, his department would have used Class

A foam if any foam was used, since the fire was mainly structural.

Since the firefighting details of the historical plane crashes referenced by the West Metro Fire District Fire
Chief are unknown, and in part due to the proximity of Shingle Creek adjacent northeast of the airport, a
site reconnaissance was conducted at the Crystal Airport. Details of the site reconnaissance are

presented in Section 3.0 and Appendix K.

2.2 Lake Superior College ERTC Firefighting Foam Training Area

The MPCA had received inquiries regarding investigation of firefighting foam use specifically at the Lake
Superior College ERTC in Duluth. The Lake Superior College ERTC had not ranked in the top 21 “priority
sites” in part due to the reported low volumes of firefighting foam used in training and since it is not
located in a wellhead protection area or a source water assessment area. The Lake Superior College

ERTC is used by multiple firefighting departments in Minnesota for firefighting training.
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The Lake Superior College ERTC Program Supervisor completed a firefighting foam use questionnaire in
May 2008, indicating the possible historic use of 3M-brand AFFF and/or AR-AFFF at the ERTC. In a
follow-up conversation in August 2009, the Program Supervisor indicated that 3M-brand Class B foam
may or may not have been used in on-site training exercises from approximately 1994 through 1996, prior

to his tenure. Training foam has been used for training exercises at the ERTC since 1996.
Based on information provided by the Lake Superior College ERTC Program Supervisor, a site
reconnaissance was conducted at the ERTC, the details of which are presented in Section 3.0 and

Appendix N.

2.3 Hutchinson Fire Department Firefighting Foam Training Area

The Hutchinson Fire Department completed a firefighting foam use questionnaire in April 2008, indicating
the historical use of 3M-brand AFFF and AR-AFFF in training at two training sites. The training site
located at 1300 Adams Street SE in Hutchinson is situated adjacent to the South Fork of the Crow River.
The firefighting foam training site on Adams Street SE was selected for further inquiry and potential
sampling based on its ranking and location. A copy of the firefighting foam questionnaire returned by the
Hutchinson Fire Department was included in Appendix C of Delta’s June 2008 Report.

The Hutchinson Battalion Chief was contacted in September 2009 to confirm the information provided on
their questionnaire. The Hutchinson Battalion Chief related that the department has not trained with Class
B foam since approximately 1994, and that training with Class B foam was historically done at a 3M
facility in Hutchinson, where a burn pit was utilized in training. The training site at 1300 Adams Street SE
was historically a city landfill, which was re-developed in 2001 for its current use, but the site was not

used for foam training by the Hutchinson Fire Department.

Since training with Class B firefighting foam did not occur at the site at 1300 Adams Street SE, no further

investigation was conducted relative to this site.

2.4 Maynard Fire Department Firefighting Foam Training Area

The Maynard Fire Department completed a firefighting foam use questionnaire in April 2008, indicating
the historical use of Chemguard-brand firefighting foam in training. However, the type of Chemguard
foam was not noted. A copy of the questionnaire returned by the Maynard Fire Department was included
in Appendix C of Delta’s June 2008 Report. The firefighting foam training location at Mable and Sherman

Streets in Maynard is located in a source water assessment area.
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A member of the Maynard Fire Department was contacted in October 2009 to inquire about the type of
Chemguard foam historically used in training. The Maynard fire fighter stated that the department has

only used Class A foam.

Since training with Class B firefighting foam did not occur at the Maynard firefighting foam training site, no

further investigation was conducted relative to this site.

2.5 River Grove Marina Foam Discharge Site

A fire occurred at the River Grove Marina in Inver Grove Heights on September 26, 2009. According to
news reports, four house boats were destroyed in the fire. The Inver Grove Heights Fire Department Fire
Chief was contacted in October 2009 regarding their response to the fire. The Fire Chief indicated that
the Inver Grove Heights Fire Department responded to the fire in part with fifteen gallons of Ansul
Thunderstorm AR-AFFF. The foam was reportedly discharged directly onto the boats and adjoining

docks, and some spent foam and debris washed up onto shore at the boat landing.
Based on information provided by the Inver Grove Heights Fire Chief, a site reconnaissance was
conducted at the River Grove Marina in November 2009, the details of which are presented in Section

3.0 and Appendix O.

2.6 Kandiyohi County Landfill Foam Discharge Site

A fire occurred in the C&D area of the Kandiyohi County Landfill over several days starting on October
22, 2009. According to news reports, fire departments from New London, Spicer, Willmar, Sunburg,

Pennock, and Belgrade responded to the fire.

In November the Willmar Fire Department Fire Chief was contacted regarding the fire response at the
landfill. The Fire Chief indicated that, while mostly Class A foam was used to fight the fire, 3M- and Ansul-
brands of Class B foam were also used. The Kandiyohi County Director of Environmental Services

confirmed that 545 gallons of Class B foam concentrate were used on the landfill fire.
Based on information provided by the Kandiyohi County Director of Environmental Services and the
Willmar Fire Chief, a site reconnaissance was conducted at the Kandiyohi County Landfill in December

2009. Details of the site reconnaissance are presented in Section 3.0 and Appendix P.

3.0 SITE RECONNAISSANCE at FIREFIGHTING FOAM TRAINING AND FOAM DISCHARGE SITES

As a result of further inquiries presented in Section 2.0, site reconnaissance visits were made in October,

November and December 2009 to the Crystal Airport, the Lake Superior College ERTC, and the sites of
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the fires at the River Grove Marina and the Kandiyohi County Landfill. Details of the site reconnaissance

visits are presented in the appropriate site-specific appendix.

Based on information gathered during the site reconnaissance visits to all of these sites, sampling of soil,
groundwater, surface water and/or sediments potentially impacted by Class B firefighting foam was
deemed warranted. In the case of the River Grove Marina, the sampling was conducted at the same time

as the site reconnaissance.

4.0 SAMPLING AT FIREFIGHTING FOAM TRAINING AND FOAM DISCHARGE SITES

4.1 Sampling Methodologies

Sampling methods presented in this section are applicable for sampling conducted at all of the firefighting

foam training areas or foam discharge fire sites included in this report.

Since PFCs are present in numerous everyday items, the following precautions were taken during field
activities and sample collection: no use of products containing Teflon®, i.e. Teflon® groundwater bailers or
tubing, Teflon® tape; no wearing of Tyvek clothing or clothes treated with stain- or water-resistant
coatings; no use of Post-It® Notes on site; no fast food wrappers, disposable cups or microwave popcorn
on site before or during sampling, and hands must be washed after handing such items; and, no use of
blue ice for sample refrigeration. Nitrile gloves were worn during sample collection, and sample matrices

were placed directly into laboratory-supplied containers after collection.

Based on a literature search, no field instruments are currently available for field screening soils for
PFCs. Correspondence with Dr. Jennifer Field of Oregon State University, who has conducted field
research into analytical methodologies for PFCs in soil and groundwater at fire foam training sites,
confirmed that she is not aware of any field detectors for PFCs in soil or groundwater. Therefore, soils

and groundwater could not be field screened for the presence of PFCs.

4.1.1 Soil Sample Collection

Delta contracted with various State-contracted drilling contractors to conduct drilling as determined during
the site reconnaissance in order to obtain soil samples at or down-slope of the fire foam training areas.
Soil borings were advanced via push probe method, with one exception: air rotary drilling was utilized to
advance one soil boring at the Burnsville fire foam training area. Push probe and air drilling
methodologies are included in Appendix Q. Borings were advanced to the depth of the water table,
where practical, or until drill refusal was experienced. Generally, borings at sites where groundwater was
expected to be more than 50 feet below grade surface (bgs) were advanced only to a depth of 8 feet bgs

to allow for soil sampling only.



Report of Investigation Activities at

Select Firefighting Foam Training Areas and Foam Discharge Sites in Minnesota
February 10, 2010

Delta Project No. 19382-DELO

Page 11

Generally, two composite soil samples were collected from each boring from two intervals: from the
surface to four feet bgs, and from four feet to eight feet bgs. Variance from this soil sampling scheme are
noted in the sampling discussions of the site-specific appendix, where appropriate. The push probe soil

sample collection method is included in Appendix Q.

According to research conducted at a fire training area at the Wurtsmith Air Force Base in Michigan, one
important factor for the transport of anionic perfluorinated surfactants in soil is the organic content of the
soil; soil partition coefficients were found to be linearly related to organic carbon content, and sorption of
the anionic perfluorinated surfactants to soil particles increased with increasing perfluorinated chain
length (Occurrence and Persistence of Perfluorooctanesulfonate and Other Perfluorinated Surfactants in
Groundwater at a Fire-training Area at Wurtsmith Air Force Base, Michigan, USA, Cheryl A. Moody,
Gretchen N. Hebert, Steven H. Strauss, and Jennifer A. Field, 2003). Therefore, soil samples were also
collected from soil borings for laboratory analysis of TOC for potential additional data evaluation in the

future.

Surface soil samples were collected at the Lake Superior College ERTC in Duluth and at the Crystal
Airport. Surface soil samples were generally collected no more than six inches bgs by hand, except at the
Crystal Airport where frost was present to a depth two feet bgs. Surface soil sample methods are

included in Appendix Q.

4.1.2 Groundwater Sample Collection

Groundwater samples were collected either from soil borings drilled to the depth of the water table, or
from existing groundwater monitoring wells which exist in association with other unrelated (non-PFC)

purposes.

Groundwater samples collected from soil borings were generally collected through temporary PVC wells
using non-Teflon® tubing. The method of groundwater sampling from a soil boring is described in
Appendix Q. Groundwater samples collected from monitoring wells were collecting using dedicated,
disposable, non-Teflon® bailers. Wells were purged of one well volume of groundwater prior to sampling,
and depths to water were measured prior to purging and sampling. The groundwater sample collected at
the Burnsville ABLE Fire Training Center was collected from boring B-3 using a disposable bailer since B-
3 was advanced using an alternative drilling method. The bailer method of groundwater sample collection

is described in Appendix Q.
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4.1.3 Surface Water Sample Collection

Water samples were collected from surface water bodies at or near the fire foam training areas or foam
discharge sites in Richfield, Goodview, MSP Airport, the Lake Superior College ERTC in Duluth, and at
the River Grove Marina. Surface water samples were collected by dipping the (unpreserved) laboratory-
supplied jar at the surface of the water and allowing the jar to slowly fill. Intermediary containers were not
used, except at the River Grove Marina, where a clean, plastic, long-handled scoop was used. Surface

water sample collection methods are included in Appendix Q.

4.1.4 Sediment Sample Collection

Sediment samples were collected from lakes or rivers at or near the fire foam training areas or foam
discharge sites in Goodview, Crystal Airport, MSP Airport, the Lake Superior College ERTC in Duluth,
and at the River Grove Marina. Sediment samples were generally collected by hand near the edge of the
water without the use of equipment, except at the following sites: a clean, plastic, long-handled scoop
was used to collect sediments from the river bottom at depth at the River Grove Marina; a stainless steel
spoon was used for sediment sample collected from Shingle Creek at the Crystal Airport since the
sediments were frozen; and, a disposable acetate push probe sample liner was used to collect the

sediment sample at the MSP Airport. Sediment sample collection methods are included in Appendix Q.

4.2 Sample Collection at Firefighting Foam Training and Discharge Sites

Sail, groundwater, surface water and/or sediment sampling at the firefighting foam training areas or foam
discharge fire sites as described in the following sections. While site reconnaissance and sample
collection information for the firefighting foam training areas in Claremont, Fridley, Kenyon, Luverne,
Rochester and MSP Airport were presented in the June 2009 Report, the laboratory results were not
available at the time of the report. Thus, sampling details at these sites are also being presented in this

report.

4.2.1 Claremont Firefighting Foam Training Area Sampling

Based on information provided by the Claremont Fire Department’s Assistant Fire Chief, the Claremont
Fire Department trains occasionally with firefighting foam on a paved area in front of the fire station.
Spent foam and water drains to a nearby storm sewer grate. A one-time firefighting foam demonstration
was also conducted behind the fire station in the fall of 2008. Soil samples were collected for PFC
analysis from three soil borings advanced in May 2009. Two of the borings were advanced within the fire
foam demonstration area behind the fire station, and one boring was located adjacent to the storm sewer
grate in front of the fire station. Groundwater samples were not collected, as the estimated depth to
groundwater in Claremont is greater than 50 feet. Background and details of the sampling at the

Claremont Fire Department’s firefighting foam training site are presented in Appendix A.
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4.2.2 Fridley Firefighting Foam Training Area Sampling

Based on information provided by the Fridley Fire Chief, 3M-brand Class B AR-AFFF was used in fire
foam training from at least 1981 through the mid 1990s at the North Metro Fire Training Center in Fridley.
The former fire foam training pit has since been filled in, and a fire training building built over the pit. Soll
and groundwater samples were collected for PFC analysis from two soil borings around the fire training
building, in or near the location of a former fire foam training pit. A sediment sample was also collected
from an on-site wetland located down-slope of the training area. Background and details of the sampling

at the North Metro Fire Training Center in Fridley are presented in Appendix B.

4.2.3 Kenyon Firefighting Foam Training Area Sampling

Based on information provided by the Kenyon Fire Department Fire Chief, the Kenyon Fire Department
trains in Slee Street approximately every other year with a variety of Class B firefighting foams including
3M-brand AFFF. Less than five gallons of foam is used per training event. While Slee Street is asphalt-
paved, the Kenyon Fire Chief indicated that some spent foam may run onto the grassy right-of-way along
Slee Street. The last time the department trained with firefighting foam was approximately five years ago.

Soil samples were collected for PFC analysis from two soil borings advanced within the fire foam training
area along Slee Street. Groundwater was not encountered prior to experiencing drill refusal at the
presumed depth of bedrock. Background and details of the sampling at the Kenyon Fire Department’s

firefighting foam training site are presented in Appendix C.

4.2.4 Luverne Firefighting Foam Training Area Sampling

Based on information provided by the current and former Luverne Fire Department Fire Chiefs, Class B
foam was used in training on one occasion, in 2005, at the municipal tree/brush dump. Municipal well 23
is located on the northeast corner of the tree/brush dump, approximately 325 feet northeast of the spot
where the burn pan was situated during the 2005 foam training exercise. Soil and groundwater samples
were collected for PFC analysis from three soil borings advanced in, and down-slope of, the firefighting
foam demonstration area. Background and details of the sampling at the Luverne site are presented in

Appendix D.

4.2.5 Rochester Firefighting Foam Training Area Sampling

Based on information provided by the Rochester Fire Department Deputy Fire Chief, historical training
with 3M-brand Class B foam at the Olmsted County fairgrounds ceased in approximately 2001 or 2002.
Five gallons or less of foam concentrate were used per annual training event. Soil samples were
collected for PFC analysis from two soil borings advanced within the former fire foam training area

located at the Olmsted County Fairgrounds in Rochester. Groundwater was not encountered prior to
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experiencing drill refusal at the presumed depth of bedrock. Background and details of the sampling at

the former Rochester firefighting foam training site are presented in Appendix E.

4.2.6 Bemidji Firefighting Foam Training Area Sampling

Based on information provided by the Bemidji Fire Chief, 3M-brand Class B AFFF is used in annual fire
foam training exercises at the Bemidji Regional Airport. Approximately five gallons of foam concentrate
are discharged per training event. Soil and groundwater samples were collected for PFC analysis from
two soil borings which were advanced within the firefighting foam training area. Background and sampling

details for the Bemidji Fire Department’s firefighting foam training site are presented in Appendix F.

4.2.7 Goodview Firefighting Foam Training Area Sampling

Based on information provided by the Goodview Fire Chief, Ansul-brand Class B AFFF was historically
used in fire training exercises in front of the Goodview Fire Station approximately six times in the last
twenty years. Five gallons of AFFF were used per training event, and the last training event was in 2004
or 2005. The fire foam training area in front of the Goodview Fire Station is concrete-paved, and the
pavement was observed to be in good condition. With no direct path for spent foam to reach soils at or

around the fire station, no sampling was done at the fire station.

A potential route for spent foam to the environment was via a storm sewer grate near the fire station. The
storm sewer discharges to the backwaters of the Mississippi River at a point approximately Y-mile
northeast of the fire station. A sediment sample and a surface water sample were collected for PFC
analysis from a small pool of storm water collected beneath the storm sewer outflow point. Background

and sampling details for the Goodview site are presented in Appendix G.

4.2.8 Marathon Refinery Firefighting Foam Training Area Sampling

The Marathon Refinery Fire Department has trained with Class B AR-AFFF at their fire training area since
1995. The fire department switched from 3M-brand AR-AFFF to Ansul-brand AR-AFFF for training
purposes in approximately 2000. Approximately 50 to 100 gallons of AR-AFFF is used per semi-annual

training event, with up to 250 gallons of foam concentrate used annually for training.

In July 2004, approximately 6,500 gallons of Ansul-brand foam were used on a fire at Tank 120 which is

located approximately 1,300 feet northeast of the fire training area.

Existing groundwater monitoring wells were selected for sampling based on their proximity to the fire
training area and Tank 120. Groundwater samples were collected for PFC analysis from existing
groundwater monitoring wells MW-156, SP-11, MW-172, MW-101, and MW-912. The sample collected
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from MW-912 was intended to serve as a “background” sample indicative of conditions upgradient of the
foam training area and the site of the fire at Tank 120. Background and details of the sampling at the

Marathon Refinery firefighting training area are presented in Appendix H.

4.2.9 Richfield Firefighting Foam Training Area Sampling and Well Survey

Based on information provided by the Richfield Fire Chief, the Richfield Fire Department historically
trained with Class B fire foam behind the Richfield Ice Arena, and the last fire foam training event at that
location was approximately ten years ago. 3M-brand AFFF was used. PFC compounds were detected in
all of the soil and groundwater samples collected in May 2009 from borings B-1, B-2, and B-3 advanced
within and downgradient of the fire foam training area. PFOA concentrations in the B-2 and B-3

groundwater samples were in exceedance of the State drinking water Health Risk Limit (HRL).

Municipal well sampling results reported by the (MDH identified 0.03 micrograms per liter (ug/l) PFBA in
Richfield Well #5 and 0.04 ug/l PFBA in Richfield Well #6. Richfield Well #5 is located approximately 500
feet southeast of the fire foam training area in an inferred side-gradient groundwater flow direction, and
Richfield Well #6 is located approximately 1/3-mile east-southeast of the fire foam training area, in a
potential downgradient groundwater flow direction. MDH municipal well sampling did not identify PFC
impacts in Richfield Well #4, which is located approximately 325 feet north (up- to side-gradient) of the
Richfield fire foam training area. Additional sampling in connection with the former fire foam training area
in Richfield was conducted to better understand the extent of groundwater impacts and the potential for

surface water impacts at nearby Legion Lake.

In August 2009 a surface water sample was collected for PFC analysis from Legion Lake. In October
2009 one composite soil sample collected from the surface to eight feet bgs, and a groundwater sample
were collected for PFC analysis from soil boring B-4, which was advanced upgradient of the former
firefighting foam training area. The soil and groundwater samples collected from B-4 were intended to

serve as “background” samples relative to samples collected from previous borings B-1, B-2 and B-3.

A water well survey was conducted for the area adjacent to, or within one-quarter mile to the east, south
and southeast of the former Richfield fire foam training area, in reference to the regional easterly to
southeasterly groundwater flow direction. The survey identified numerous water supply wells and
groundwater monitoring wells in the survey area, all of which were either sealed or abandoned. No active

wells were identified.

Background and details of the sampling and well survey conducted in connection with the Richfield Fire

Department’s former firefighting foam training site are presented in Appendix I.
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4.2.10 Burnsville ABLE Fire Training Center Sampling

Based on information provided by the Burnsville Fire Department Assistant Fire Chief and the Training
Officer, approximately 15 to 30 gallons of Ansul-brand AR-AFFF were discharged by the Burnsville Fire
Department at the fire foam training area from 1989 through 2004. According to information provided by
other municipal fire departments with joint ownership of the ABLE Fire Training Center, the other fire

departments have not trained with Class B AFFF at the training center.

Two soil borings (B-1 and B-2) were advanced within the fire foam training area on April 24, 2009.
Laboratory analysis of soil samples collected from depths of 0-4 feet bgs and 4-8 feet bgs from B-1 and
B-2 identified PFCs in all four soil samples. Drill refusal was experienced in both borings prior to reaching

the water table, thus, groundwater samples were not collected from B-1 or B-2.

Municipal well sampling results reported by the MDH identified 0.02 ug/l PFBA in Burnsville Well #1,
which is located approximately 325 feet northeast of the fire foam training area. Additional sampling was

conducted to investigate the potential for PFCs in groundwater at the fire foam training area in Burnsville.
In August 2009 a groundwater sample was collected for PFC analysis from a third boring (B-3) advanced
adjacent to one of the earlier borings. Background and sampling details for the ABLE Fire Training Center

in Burnsville are presented in Appendix J.

4.2.11 Crystal Airport Sampling

Site reconnaissance at the Crystal Airport identified the site of a June 2009 plane crash, and the general
storm water drainage channels across the airport. Storm water at the airport generally drains to Shingle
Creek, which located along the northeast and east sides of the airport. Soil and groundwater samples
were collected for PFC analysis from two soil borings that were advanced in January 2010 in two major
surface water drainage paths leading from the main operations area of the airport. While the scope of
work called for the collection of two surface water samples and two sediment samples from Shingle
Creek, the creek was found to be dry at the time of sampling. Hence, only sediment samples were
collected from Shingle Creek at two locations, one upstream and one downstream from the main airport
activities. A surface soil sample was collected from the area of a June 2009 plane crash where firefighting
foam was known to be discharged. Background and sampling details for Crystal Airport are presented in

Appendix K.
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4.2.12 MSP Airport Sampling

Historically the MSP fire department trained with 3M-brand foam at two on-site locations: from 1983

through 2001, fire foam training was conducted at a burn pit located east of Cargo Road, near the present
location of the glycol management facility; and, foam training prior to 1983 took place at an area located
northeast of the current FedEx facility. Both the pre- and post-1983 former fire foam training areas were
re-worked and excavated to some extent during construction associated with the addition of a new airport
runway in 2001. In May 2009 borings B-1 and B-2 were advanced through the post-1983 training area,
and borings B-3 and B-4 were advanced through the pre-1983 training area. Laboratory analysis
detected PFCs in groundwater samples collected from all four borings, with PFOA concentrations

exceeding the HRL in all four samples.

In January 2010, groundwater samples were collected from upgradient borings B-5, B-6 and B-7, and
from existing downgradient monitoring wells CWN-14A, CWN-15A and Signature MW-2, for PFC
analysis. A surface water sample and a sediment sample were collected from MSP storm water pond
number one, to which storm water from the portion of the airport where the former fire foam training areas

are located drains. Background and sampling details for MSP Airport are presented in Appendix L.

4.2.13 Flint Hills Resources Pine Bend Refinery Sampling

According to the Deputy Fire Chief at the Flint Hills Resources (FHR) Pine Bend Refinery, five to ten
gallons of Ansul-brand Thunderstorm AR-AFFF are used during each of the 20 to 25 fire foam training
exercises performed annually from April through November per year, with up to 300 gallons of foam
concentrate used annually for training. In 2005 the department switched from its use of 3M foam to the

Ansul-brand foam.

Groundwater samples were collected in January 2010 for PFC analysis from existing groundwater
monitoring wells MW-1, MW-3 and MW-111 at the refinery. Well MW-1 was situated roughly upgradient
and wells MW-3 and MW-111 were situated roughly downgradient of the refinery’s firefighting training
area. Background and details of the sampling at the Flint Hills Pine Bend Refinery firefighting training

area are presented in Appendix M.

4.2.14 Lake Superior College ERTC Sampling

According to the ERTC program supervisor, Class B AFFF may have been used in firefighting training

exercises at the Lake Superior College ERTC from approximately 1994 to 1996. Although spent foam
and water discharged within the 125-foot diameter burn pit would be collected and routed through an on-

site wastewater treatment plan and ultimately to a municipal sewer, foam overspray outside of the burn



Report of Investigation Activities at

Select Firefighting Foam Training Areas and Foam Discharge Sites in Minnesota
February 10, 2010

Delta Project No. 19382-DELO

Page 18

pit could potentially reach an adjoining wetland or could infiltrate to an underground, 6-inch drainage pipe

that discharges to a nearby small, on-site creek.

A surface soil sample and a sediment sample were collected for PFC analysis near the outflow of the 6-
inch drainage pipe that extends below the fire training area, and a surface water sample and a sediment
sample were collected from a wetland located adjacent to the fire training area. Background and sampling

details for the Lake Superior College ERTC are presented in Appendix N.

4.2.15 River Grove Marina Sampling

Based on information provided by the owner/operator of the River Grove Marina and the Inver Grove
Heights Fire Chief, fifteen gallons of Ansul-brand Class B AFFF was discharged at a boat and dock fire at
the River Grove Marina on September 26, 2009. The River Grove Marina is situated on the west bank of
backwaters of the Mississippi River. The majority of the spent foam apparently dissipated in the river,

while some washed up on shore near the boat landing.
Two surface water samples, two off-shore sediment samples, and one near-shore sediment sample were
collected by hand for PFC analysis at the site of the fire. Sampling details for the fire site at the River

Grove Marina are presented in Appendix O.

4.2.16 Kandiyohi County Landfill Sampling

A fire occurred at the construction and demolition (C&D) portion of the Kandiyohi County Landfill over
several days starting on October 22, 2009. According to news reports, fire departments from New
London, Spicer, Willmar, Sunburg, Pennock, and Belgrade responded to the fire. In November 2009 the
Willmar Fire Department Fire Chief was contacted regarding the fire response at the landfill. The Fire
Chief indicated that, while mostly Class A foam was used to fight the fire, 3M- and Ansul-brands of Class
B foam were also used. The Kandiyohi County Director of Environmental Services confirmed that 545

gallons of Class B foam concentrate were used on the landfill fire.

In January 2010 groundwater samples were collected for PFC analysis from existing on-site wells DMW-
3, which was located roughly downgradient of the C&D waste area, and DMW-1A, which was located
upgradient of the C&D area. Due to deep snow cover and inaccessibility, a proposed new groundwater
monitoring well was not installed directly downgradient of the C&D area. Background and details of the

sampling conducted at the Kandiyohi County Landfill are presented in Appendix P.
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5.0 SAMPLING RESULTS AND DATA DISCUSSION

Soil, sediment, groundwater and surface water samples were submitted for laboratory analysis of PFCs

to either Axys Analytical Services LTD (Sidney, British Columbia, Canada) or MPI Research (State
College, Pennsylvania), or both for laboratory comparison purposes. Copies of the laboratory reports

and/or laboratory data are included in Appendix R.

The laboratory reports for select samples were reviewed by the MPCA’s Quality Assurance Coordinator
of the Environmental Analysis & Outcomes Division. Copies of the review comments made by the Quality
Assurance Coordinator for the laboratory reports for the following samples are included at the end of
Appendix R: soil samples collected at the Bemidji firefighting foam training site; surface water and
sediment samples collected in Goodview; the surface water sample collected from Legion Lake in

Richfield; and, the groundwater sample collected at the ABLE Fire Training Center in Burnsville.

Laboratory results for samples collected as part of the current scopes of work, and at the fire foam
training areas in Claremont, Fridley, Luverne and Rochester, are included in Table 1 — Soil and
Sediment Analytical Results, PFCs and TOC and Table 2 — Groundwater and Surface Water
Analytical Results, PFCs, respectively. Laboratory results and reports are also presented and
discussed in the individual site appendices. At the time of this report, laboratory data was not received for
sampling conducted at the Crystal Airport, the Flint Hills Pine Bend Refinery in Rosemount, and the

sampling conducted in January 2010 at MSP Airport.

5.1 Sampling Results — Soils

Analytical results for soil samples collected as part of this scope of work, and at the firefighting training
areas in Claremont, Fridley, Kenyon, Luverne and Rochester, are summarized in Table 1. Site-specific
soil sample results are also presented in the discussions included in the site-specific appendices. The
laboratory report was not available at the time of this report for soil samples collected at the Crystal
Airport. Analytical results for soil samples collected at the Crystal Airport will be presented in a

forthcoming report.

Laboratory analyses results received thus far detected PFC compounds in the following soil samples
collected as part of the current scopes of work, and at the fire foam training areas in Claremont, Fridley,
Kenyon, Luverne, and Rochester:

= All soil samples collected from the Claremont Fire Department’s fire foam training areas in
front of and behind the Claremont Fire Station.

= All soil samples collected at the North Metro Fire Training Center in Fridley.
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=  Only a low concentration of perfluoroheptanoic acid (PFHpA) was detected in one of the four
soil samples collected at the Kenyon Fire Department’s fire foam training area on Slee Street
in Kenyon.

=  Only a low concentration of PFOS was detected in one of the six soil samples collected at the
Luverne Fire Department’s fire foam training area at the Luverne municipal tree/brush dump.

=  Shallow soil samples collected from the Rochester Fire Department’'s former fire foam
training area at the Olmsted County Fairgrounds in Rochester. PFCs were not detected in the
deep soil samples from this location.

= All soil samples collected from the Bemidji Fire Department’s fire foam training area at the
Bemidiji Airport.

=  The composite soil sample collected upgradient of the Richfield Fire Department’s former fire
training area located behind the Richfield Ice Arena.

®=  The surficial soil sample collected at the Lake Superior College ERTC near the outflow of the
6-inch perforated pipe that extends below the fire training area.

Laboratory analysis did not detect any PFC compounds above the laboratory detection limits in the
following soil samples:

= Kenyon B-1, 4-8 feet
= Kenyon B-2, 0-4 feet
= Kenyon B-2, 4-8 feet
=  Luverne B-1, 0-4 feet
= Luverne B-1, 4-8 feet
=  Luverne B-2, 4-8 feet
= Luverne B-3, 0-4 feet
=  Luverne B-3, 4-8 feet
= Rochester B-1, 4-8 feet
= Rochester B-2, 4-8 feet;

5.2 Soil Laboratory Results versus State PFC Soil Reference Values

The MPCA has defined soil reference values (SRVs) for a number of chemical compounds, which are soil
contaminant concentrations above which an unacceptable risk to human health is predicted, dependent
upon different exposure scenarios. Tier | SRVs assume human exposure to contaminants is chronic and
occurs in a residential site setting. Tier 2 SRVs assume contaminant exposures for industrial and
recreational property uses. The MPCA has defined soil Tier 1 Residential SRVs, Tier 2 Recreational

SRVs, and Tier 2 Industrial SRVs for only the following PFC compounds:

Tier 1 Residential SRV  Tier 2 Recreational SRV~ Tier 2 Industrial SRV

PFOS 2,100 ng/g 2,600 ng/g 14,000 ng/g
PFOA 2,100 ng/g 2,500 ng/g 13,000 ng/g
PFBA 77,000 ng/g 94,000 ng/g 500,000 ng/g

ng/g: nanograms per gram, which is equivalent to parts-per-billion.
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None of the detected PFC soil concentrations reported thus far in any of the soil samples collected during

this scope of work met or exceeded any of the MPCA SRVs.

5.3 Sampling Results — Sediments

Analytical results for sediment samples collected as part of the current scopes of work are included in
Table 1. Site-specific sample results are also presented in the discussions included in the site-specific
appendices. Laboratory reports were not available at the time of this report for sediment samples
collected at the MSP Airport and the Crystal Airport. Analytical results for sediment samples collected at

the MSP and Crystal Airports will be presented in a forthcoming report.

Laboratory analyses results received thus far detected PFC compounds in the following sediment

samples collected as part of the current scopes of work:

=  Only PFOS was detected in the wetland sediment sample collected at the North Metro Fire
Training Center in Fridley, at a concentration of 18.3 ng/g.

=  Only PFOS was detected in the sediment sample collected at the storm sewer outflow area in
Goodview, at a concentration of 0.332 ug/g.

= Both sediment samples collected from the on-site creek and wetland at the Lake Superior
College ERTC.

Laboratory analysis of all three sediment samples collected at the River Grove Marina in Inver Grove

Heights did not detect any PFC compounds above the laboratory detection limits.
The MPCA does not define sediment quality standards. Sediment quality targets, adopted for use in the
St. Louis River Area of Concern, can be used throughout the State as benchmark values for making

comparisons. However, there are no sediment quality targets for any of the PFC compounds.

5.4 Sampling Results - Groundwater

Laboratory results for groundwater samples collected as part of the current scopes of work, and
groundwater samples collected May 2009 at the former firefighting training areas in Fridley and Luverne
and at the MSP Airport, are summarized in Table 2. Site-specific sample results are also presented in the
discussions included in the site-specific appendices. Laboratory reports were not available at the time of
this report for groundwater samples collected in January 2010 at the fire foam training areas or foam

discharge sites at the Crystal Airport, MSP Airport, and the Flint Hills Resources Pine Bend Refinery.
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Laboratory analyses results received thus far have detected PFC compounds in 20 of 21 groundwater
samples collected as part of the current scopes of work and at the fire foam training areas in Fridley and

Luverne, as follows:

®= The Richfield B-4 groundwater sample, which was collected at a location upgradient (west-
northwest) of the former Richfield fire foam training areas behind the Richfield Ice Arena.

= All three groundwater samples collected at the Luverne fire training area at the municipal
tree/brush dump.

= Both groundwater samples collected at the North Metro Fire Training Center in Fridley.

= Groundwater samples collected in May 2009 from borings B-1 through B-4, advanced within
the former firefighting foam training areas at the MSP Airport.

= All of the groundwater samples collected from existing wells at the Marathon Refinery in St.
Paul Park.

= In the Burnsville B-3 groundwater sample collected at the ABLE Fire Training Center.
=  Both groundwater samples collected at the Bemidiji fire training area at the Bemidji Airport.

= The downgradient groundwater sample collected from monitoring well DMW-3 at the

Kandiyohi County Landfill, where PFBA was the only PFC compound detected.

No PFC compounds were detected in the groundwater sample collected from upgradient monitoring well
DMW-1 at the Kandiyohi County Landfill.

5.5 Groundwater Laboratory Results versus State PFC Health Risk Limits and Values

The MDH has defined drinking water values only for the following PFC compounds: PFOS, PFOA, PFBA
and perfluorobutanoic sulfonate (PFBS). The State HRL for both PFOS and PFOA in drinking water is
300 nanograms per liter (ng/L), which is equivalent to parts-per-trillion. The chronic exposure Health
Based Value (HBV) for both PFBA and PFBS is 7,000 ng/L. The HBVs are developed by the MDH as

interim guidance until a HRL can be established. A Risk Assessment Advice (RAA) for perfluorohexane

sulfonate (PFHxS) does not specify numerical health-based limits or values.

The PFOA HRL was exceeded in several groundwater sample collected during the current scopes of
work and previous scopes of work with laboratory results being presented in this report: 1,260 ng/L PFOA
was detected in the groundwater sample collected from the Burnsville B-3 boring; and, PFOA
concentrations ranging from 958 ng/L to 286,000 ng/L were detected in all four groundwater samples
collected in May 2009 from borings B-1 through B-4 at the MSP Airport. PFOA concentrations detected in
other groundwater samples collected during the current scopes of work and in Fridley and Luverne were
less than 300 ng/L.
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The PFOS HRL was exceeded in several samples collected during the current scopes of work: 522 ng/L
PFOS was detected in the Burnsville B-3 groundwater sample; 483 ng/L and 789 ng/L PFOS were
detected in the Bemidji B-1 and B-2 groundwater samples, respectively; and, PFOS concentrations
ranging from 731 ng/L to 14,900 ng/L were detected in five of the six groundwater samples collected at
the Marathon Refinery, including the duplicate sample. The only groundwater sample collected at the
Marathon Refinery with a PFOS concentration of less than 300 ng/L was MW-101, which is located near
Tank 120 upgradient of the firefighting training area. The PFOS concentrations in other groundwater

samples collected during the current scopes of work and in Fridley and Luverne were less than 300 ng/L.
None of the groundwater samples collected during the current scopes of work, nor in the groundwater
samples collected in Fridley or Luverne or at MSP Airport, exhibited PFBA or PFBS concentrations above

the HBV of 7,000 ng/L.

5.6 Sampling Results — Surface Water

Laboratory results for surface water samples collected as part of the current scopes of work are
summarized in Table 2. Site-specific sample results are also presented in the discussions included in the
site-specific appendices. The laboratory report was not available at the time of this report for surface

water samples collected at MSP Airport.

Laboratory analyses results received thus far have detected PFC compounds in the surface water
samples collected from Legion Lake in Richfield, below the storm water discharge point to the Mississippi
River in Goodview, in the Mississippi River water samples collected at the River Grove Marina, and in the

wetland surface water sample collected at the Lake Superior College ERTC.

5.7 Surface Water Laboratory Results versus State Surface Water Criteria

The MPCA has developed site-specific ambient surface water quality criteria for only two PFC
compounds, PFOA and PFOS, for the surface waters of Lake Calhoun and for a portion of the Mississippi
River, in accordance with Minnesota Rules, Chapter 7050.0218, Methods for Determination of Criteria for
Toxic Pollutants, for which Numerical Standards Not Promulgated. Ambient surface water quality criteria

have not been developed for any of the surface water bodies sampled as part of this project.

6.0 GIS MAPPING OF FIRE TRAINING SITE AREAS
As part of the June 2008 Report and the October 2008 Addendum Report, Delta generated a GIS layer

illustrating the point locations of the (ranked) fire training sites where Class B firefighting foams are used
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repeatedly in training exercises. The layer was constructed using latitude and longitude coordinates for
each fire station’s location provided by the MPCA. A data attribute table that was integrated with the GIS
layer included fire foam use information for each training site, including the types and amounts of foam

used in training, the frequency of foam training and the site risk ranking and criteria.

The GIS layer was updated in the March 2009 and June 2009 Reports with latitude and longitude
coordinates of the perimeter of the fire training areas collected during site reconnaissance visits, so that
the training areas were represented by polygons instead of points on the map. Some boring locations
were also added to the GIS layer in the June 2009 Report, for those borings completed by mid-June
20009.

The GIS layer has again been updated with sample locations for samples collected as part of the current
scopes of work. The layer was also updated with the approximate areas of the foam discharge at Lake
Superior College ERTC, River Grove Marina, and the Kandiyohi County Landfill. The updated GIS layer
is attached as Appendix S as an electronic file on a compact disc. Individual maps of the fire foam

training and foam discharge sites are included in the individual site appendices.

7.0 CONCLUSIONS

7.1 Soil and Sediment Conclusions

PFCs were detected in 24 of the 37 soil and sediment samples collected as part of the current scopes of
work (including Claremont, Kenyon, Fridley, Luverne and Rochester) for which laboratory results have
been received at this time. The available laboratory data for all soil and sediment samples collected
during the current scopes of work are depicted on Graph 1, Soil and Sediment PFC Concentrations.
Laboratory data for soil and sediment samples collected at the Crystal Airport and MSP Airport in January

2010 were not received at the time of this report.

In general, the perfluorosulfonates (PFBS, PFHxXS, and PFOS) were detected at higher concentrations in

the soil and sediment samples than the perfluorocarboxylic acids. This trend is reflected in Graph 1.

PFC concentrations for soil samples collected from soil borings from shallow depths (surface to 4 feet
bgs) and deeper depths (4 to 8 feet bgs) were graphed in order to compare PFC concentrations and soil
depths. This data is presented as Graph 2, Soil PFC Concentrations for Shallow vs. Deep Soil
Samples. No trend was obvious in comparing PFC concentrations of shallow soil samples versus deep

soil samples.
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None of the detected PFC concentrations in soil and sediment samples collected during this scope of

work have met or exceeded any of the MPCA's Tier 1 or Tier 2 SRVSs.
The MPCA does not define sediment quality standards. Sediment quality targets, adopted for use in the
St. Louis River Area of Concern, can be used throughout the State as benchmark values for making

comparisons. However, there are no sediment quality targets for any of the PFC compounds.

7.2 Groundwater and Surface Water Conclusions

PFCs were detected in 25 of 26 groundwater or surface water samples collected as part of the current
scopes of work for which laboratory results have been received at this point, including samples collected
in May 2009 in Fridley, Luverne and Rochester. The available laboratory data for all groundwater and
surface water samples collected during the current scopes of work are depicted on Graph 3,
Groundwater and Surface Water PFC Concentrations. Laboratory data for groundwater samples
collected at the Crystal Airport, Flint Hills Resources Pine Bend Refinery, and MSP Airport in January
2010 were not received at the time of this report. Laboratory data for the surface water sample collected

at MSP Airport were not received at the time of this report.

The PFOA HRL of 300 ng/L was exceeded in the following groundwater (GW) or surface water (SW)
samples: MSP Airport B-1 GW, MSP Airport B-2 GW, MSP Airport B-3 GW, MSP Airport B-4 GW,
Burnsville B-3 GW, and (Lake Superior College) ERTC SW-1. The highest PFOA concentrations detected
during the current scopes of work were in the groundwater samples collected from MSP B-3 and MSP B-
4 borings, with concentrations of 12,000 ng/L and 286,000 ng/l, respectively. MSP B-3 and MSP B-4 were

located in the pre-1983 firefighting foam training area.

The PFOS HRL of 300 ng/L was exceeded in the following groundwater or surface water samples:
Marathon MW-912 GW, Marathon SP-11 GW, Marathon MW-172 GW, Marathon MW-156 GW, Marathon
MW-156 Duplicate GW, Burnsville B-3 GW, Goodview SW-1, Bemidji B-1 GW, Bemidji B-2 GW, and
(Lake Superior College) ERTC SW-1. The highest PFOS concentrations were detected in groundwater
samples collected at the Marathon Refinery, with concentrations ranging from 731 ng/L to 14,900 ng/L,
and in the surface water sample collected at the Lake Superior College ERTC, where the PFOS

concentration was 11,300 ng/L.

The PFBA and PFBS HBVs of 7,000 ng/L were not exceeded in any of the groundwater or surface water

samples thus far.
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While there is currently no cleanup criteria or numerical health risk criteria for PFHxS, there were several
laboratory detections of PFHxS at concentrations greater than 10,000 ng/L: 10,500 ng/L was detected in
the Marathon MW-156 GW sample; 21,200 ng/L was detected in the MSP Airport B-3 GW sample; and,
145,000 ng/L was detected in the MSP Airport B-4 GW sample.

The MPCA has not developed site-specific ambient surface water quality criteria at the time of this report
for any of the surface water bodies where surface water samples were collected during this scope of

work.

Groundwater samples were collected at select sites in locations upgradient of the firefighting foam
training or foam discharge areas. An upgradient groundwater sample was collected from boring B-4 in
association with the former Richfield firefighting foam training area. The Richfield B-4 GW sample
contained concentrations of several PFC compounds, indicating another source of PFCs in the
groundwater upgradient of the former Richfield firefighting foam training area. However, groundwater
samples collected from Richfield B-1 and Richfield B-2 in the former fire foam training area had
concentrations of the shorter chain perfluorocarboxylic acids (PFBA, perfluoro-n-pentanoic acid (PFPeA),
perfluorohexanoic acid (PFHxA), and perfluoroheptanoic acid (PFHpA)) more than one magnitude of
order greater than the “background” Richfield B-4 GW sample. Analytical results for groundwater samples
collected from Richfield B-1 GW, Richfield B-2 GW and Richfield B-3 GW were presented in the June
2009 Report.

The groundwater sample collected from Marathon Refinery well MW-912 was collected upgradient of the
fire training area and upgradient of the site of the fire at Tank 120, and was intended to be a “background”
groundwater sample for the Marathon Refinery. While the concentrations of PFHxA, PFBS and PFOS
were lowest in the Marathon MW-912 GW sample, other PFC compound concentrations in the MW-912
“background” groundwater sample were actually higher than concentrations detected in some of the other
wells sampled at Marathon. The Marathon Refinery is situated in an area where groundwater is known to

have been contaminated by former 3M dump sites.

The groundwater sample collected from monitoring well DMW-1 at the Kandiyohi County Landfill was
intended to be a “background” groundwater sample, collected upgradient of the foam discharge area. No
PFCs were detected in the upgradient groundwater sample. Thus the detection of PFBA in the
downgradient groundwater sample collected from DMW-3 may be due to the firefighting foam discharged

at the C&D portion of the landfill, or from other PFC-containing materials discarded in the C&D landfill.
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“Background” groundwater samples were collected in January 2010 at the MSP Airport and the Flint Hills

Resources Pine Bend Refinery. The laboratory data for these sites were not received at the time of this

report.
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8.0 REMARKS
The conclusions contained in this report represent Delta's professional opinions based upon the currently
available information and are arrived at in accordance with currently accepted professional standards.
This report is based upon a specific scope of work requested by the client. The contract between Delta
and its client outlines the scope of work, and only those tasks specifically authorized by that contract or
outlined in this report were performed. This report is intended only for the use of Delta's client. Delta will
not and cannot be liable for unauthorized reliance by any other third party. Other than as contained in this

paragraph, Delta makes no express or implied warranty as to the contents of this report.

oy Dckinesp
N ( Date: _February 10, 2010
Nancy Rgdning L_)

Project Geologist

Reviewed by:

i gf -
Date: _February 10, 2010

_dohn Estes
Project Manager
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TABLE 1
Soil and Sediment Analytical Results, PFCs and TOC
Minnesota Fire Foam Training and Discharge Sites
Delta Project No. 19382DELO

Mean Total Organic Carbon (TOC)

#Perfluorinated Carbon Chains:

& |Perfluorobutanoic acid (PFBA)

o |Perfluorohexanoic acid (PFHxA)

~ |Perfluoroheptanoic acid (PFHpA)

o |Perfluorooctanoic acid (PFOA)

3 [Perfluorododecanoic acid (PFDoA)

& |Perfluorobutanoic sulfonate (PFBS)

o |Perflourooctane sulfonate (PFOS)

% o1 |Perfluoro-n-pentanoic acid (PFPeA)

% © |Perfluorononanoic acid (PFNA)

% o |Perfluorohexane sulfonate (PFHxS)

% o |Perfluorooctane sulfonylamide (PFOSA)

& |& |5 |Perfluorodecanoic acid (PFDA)

% % 2 [Perfluoroundecanoic acid (PFUnA)

Tier 1 Residential SRV:|| 77000 ND ND 2100 ND ND 2100 ND
Tier 2 Recreational SRV:|[ 94000 ND ND ND 2500 ND ND ND ND 2600 ND ND
Tier 2 Industrial SRV: || 500000 ND ND ND 13000 ND ND ND ND ND ND 14000 ND ND
Sample |Sample
Sample ID Depth Date Laboratory
Kenyon B-1 SL 0-4' 0-4 ft. 5/15/2009 |Axys <0.0963 | <0.0963 | <0.0963 0.111 <0.0963 | <0.0963 | <0.0963 | <0.0963 | <0.0963 | <0.193 <0.193 <0.193 | <0.0963 26300
Kenyon B-1 SL 0-4' 0-4 ft. 5/15/2009 [MPI <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 NA
Kenyon B-1 SL 4-8' 4-8 ft. 5/15/2009 |Axys <0.0944 | <0.0944 | <0.0944 | <0.0944 | <0.0944 | <0.0944 | <0.0944 | <0.0944 | <0.0944 | <0.189 <0.189 <0.189 | <0.0944 23600
Kenyon B-1 SL 4-8' 4-8 ft. 5/15/2009 [MPI <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 NA
Kenyon B-2 SL 0-4' 0-4 ft. 5/15/2009 |Axys <0.0937 | <0.0937 | <0.0937 | <0.0937 | <0.0937 | <0.0937 | <0.0937 | <0.0937 | <0.0937 | <0.187 <0.187 <0.187 | <0.0937 13300
Kenyon B-2 SL 0-4' 0-4 ft. 5/15/2009 [MPI <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 NA
Kenyon B-2 SL 4-8' 4-8 ft. 5/15/2009 |Axys <0.0943 | <0.0943 | <0.0943 | <0.0943 | <0.0943 | <0.0943 | <0.0943 | <0.0943 | <0.0943 | <0.189 <0.189 <0.189 | <0.0943 25600
Kenyon B-2 SL 4-8' 4-8 ft. 5/15/2009 [MPI <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 NA
Claremont B-1 SL 0-4' 0-4 ft. 5/15/2009 |Axys < 0.0907 | <0.0907 | <0.0907 | <0.0907 | <0.0907 | <0.0907 | <0.0907 | <0.0907 | <0.0907 | <0.181 <0.181 0.308 < 0.0907 217000
Claremont B-1 SL 0-4' 0-4 ft. 5/15/2009 [MPI 0.413 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.773 <0.2 <0.2 NA
Claremont B-1 SL 4-8' 4-8 ft. 5/15/2009 |Axys < 0.0966 | <0.0966 | <0.0966 | <0.0966 | <0.0966 | <0.0966 | <0.0966 | <0.0966 | <0.0966 | <0.193 0.224 0.321 < 0.0966 14800
Claremont B-1 SL 4-8' 4-8 ft. 5/15/2009 [MPI <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 NA
Claremont B-2 SL 0-4' 0-4 ft. 5/15/2009 |Axys < 0.0936 | <0.0936 0.385 < 0.0936 0.154 < 0.0936 | <0.0936 | <0.0936 | <0.0936 0.491 1.65 24.7 0.129 184000
Claremont B-2 SL 4-8' 4-8 ft. 5/15/2009 |Axys <0.0958 | <0.0958 | <0.0958 | <0.0958 | <0.0958 | <0.0958 | <0.0958 | <0.0958 | <0.0958 | <0.192 <0.192 0.25 < 0.0958 7500
Claremont B-3 SL 0-4' 0-4 ft. 5/15/2009 |Axys 0.114 0.167 0.427 0.232 0.174 <0.0912 | <0.0912 | <0.0912 | <0.0912 2.39 5.25 3.46 <0.0912 35200
Claremont B-3 SL 4-8' 4-8 ft. 5/15/2009 |Axys <0.0935 | <0.0935 | <0.0935 | <0.0935 | <0.0935 | <0.0935 | <0.0935 | <0.0935 | <0.0935 | <0.187 0.561 0.988 < 0.0935 453
Luverne B-1 SL 0-4' 0-4 ft. 5/22/2009 |Axys <0.0962 | <0.0962 | <0.0962 | <0.0962 | <0.0962 | <0.0962 | <0.0962 | <0.0962 | <0.0962 | <0.192 <0.192 <0.481 <0.241 12500
Luverne B-1 SL 0-4' 0-4 ft. 5/22/2009 [MPI <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 NA
Luverne B-1 SL 4-8' 4-8 ft. 5/22/2009 |Axys <0.0981 | <0.0981 | <0.0981 | <0.0981 | <0.0981 | <0.0981 | <0.0981 | <0.0981 | <0.0981 | <0.196 <0.196 <0.490 <0.245 13300
Luverne B-1 SL 4-8' 4-8 ft. 5/22/2009 [MPI <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 NA
Luverne B-2 SL 0-4' 0-4 ft. 5/22/2009 |Axys <0.0954 | <0.0954 | <0.0954 | <0.0954 | <0.0954 | <0.0954 | <0.0954 | <0.0954 | <0.0954 | <0.191 <0.191 0.481 <0.239 10300
Luverne B-2 SL 0-4' 0-4 ft. 5/22/2009 [MPI <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 NA
Luverne B-2 SL 4-8' 4-8 ft. 5/22/2009 |Axys <0.100 <0.100 < 0.100 <0.100 <0.100 <0.100 < 0.100 <0.100 < 0.100 <0.200 < 0.200 < 0.500 < 0.250 14400
Luverne B-2 SL 4-8' 4-8 ft. 5/22/2009 [MPI <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 NA
Luverne B-3 SL 0-4' 0-4 ft. 5/22/2009 |Axys <0.0974 | <0.0974 | <0.0974 | <0.0974 | <0.0974 | <0.0974 | <0.0974 | <0.0974 | <0.0974 | <0.195 <0.195 <0.487 <0.244 7860
Luverne B-3 SL 0-4' 0-4 ft. 5/22/2009 [MPI <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 NA
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TABLE 1
Soil and Sediment Analytical Results, PFCs and TOC
Minnesota Fire Foam Training and Discharge Sites
Delta Project No. 19382DELO

Mean Total Organic Carbon (TOC)

#Perfluorinated Carbon Chains:

& |Perfluorobutanoic acid (PFBA)

o |Perfluorohexanoic acid (PFHxA)

~ |Perfluoroheptanoic acid (PFHpA)

o |Perfluorooctanoic acid (PFOA)

3 [Perfluorododecanoic acid (PFDoA)

& |Perfluorobutanoic sulfonate (PFBS)

o |Perflourooctane sulfonate (PFOS)

% o1 |Perfluoro-n-pentanoic acid (PFPeA)

% © |Perfluorononanoic acid (PFNA)

% o |Perfluorohexane sulfonate (PFHxS)

% o |Perfluorooctane sulfonylamide (PFOSA)

& |& |5 |Perfluorodecanoic acid (PFDA)

% % 2 [Perfluoroundecanoic acid (PFUnA)

Tier 1 Residential SRV:[| 77000 ND ND 2100 ND ND 2100 ND

Tier 2 Recreational SRV:[| 94000 ND ND ND 2500 ND ND ND ND 2600 ND ND

Tier 2 Industrial SRV: || 500000 ND ND ND 13000 ND ND ND ND ND ND 14000 ND ND

Sample |Sample
Sample ID Depth Date Laboratory

Luverne B-3 SL 4-8' 4-8 ft. 5/22/2009 |Axys <0.0984 | <0.0984 | <0.0984 | <0.0984 | <0.0984 | <0.0984 | <0.0984 | <0.0984 | <0.0984 [ <0.197 | <0.197 | <0.492 | <0.246 39500

Luverne B-3 SL 4-8' 4-8 ft. 5/22/2009 |MPI <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 NA
Fridley B-1 SL 0-4' 0-4 ft. 5/27/2009 |Axys 0.242 0.422 0.413 0.27 0.291 0.144 | <0.100 | <0.100 | <0.100 | <0.201 1.25 43 <0.100 55700
Fridley B-1 SL 4-8' 4-8 ft. 5/27/2009 |Axys <0.101 | <0.101 | <0.101 | <0.101 | <0.101 | <0.101 | <0.101 | <0.101 | <0.101 | <0.201 | <0.201 2.45 <0.101 1670
Fridley B-2 SL 0-4' 0-4 ft. 5/27/2009 |Axys 1.34 1.67 2.78 0.735 0699 | <0.102 | <0.102 | <0.102 | <0.102 3.01 23.4 3.48 <0.102 11400
Fridley B-2 SL 4-8' 4-8 ft. 5/27/2009 |Axys 0.601 1.13 1.53 0.335 0.493 | <0.0950 | <0.0950 | <0.0950 | <0.0950 | 1.32 14.2 131 | <0.0950 | 19800
Fridley B-3 Sediment 6" |0.5 ft. 5/27/2009 |Axys <0.0966 | <0.0966 | <0.0966 | < 0.0966 | < 0.0966 | <0.0966 | < 0.0966 | < 0.0966 | < 0.0966 | <0.193 | <0.193 183 | <0.0966 | 14800
Rochester B-1 SL 0-4' 0-4 ft. 5/28/2009 |Axys 0.207 | <0.0979 | <0.0979 | <0.0979 | <0.0979 | <0.0979 | <0.0979 | <0.0979 | <0.0979 | <0.196 | 0.361 0559 | <0.0979 4100
Rochester B-1 SL 4-8' 4-8 ft. 5/29/2009 |Axys <0.0957 | <0.0957 | <0.0957 | <0.0957 | <0.0957 | <0.0957 | <0.0957 | <0.0957 | <0.0957 | <0.191 | <0.191 | <0.191 | <0.0957 1440
Rochester B-2 SL 0-4' 0-4 ft. 5/28/2009 |Axys 0.142 | <0.0999 | 0.173 | <0.0999 | < 0.0999 | < 0.0999 | < 0.0999 | < 0.0999 | <0.0999 | < 0.200 1.7 1.12 | <0.0999 4780

Rochester B-2 SL 4-8' 4-8 ft. 5/29/2009 |Axys <0.0949 | <0.0949 | <0.0949 | <0.0949 | <0.0949 | <0.0949 | <0.0949 | <0.0949 | <0.0949 | <0.190 | <0.190 | <0.190 | <0.0949 431

Richfield B-4 0-8' 0-8 ft. 10/8/2009 |Axys <0.0956 | <0.0956 | <0.0956 | <0.0956 | 0.129 | <0.0956 | <0.0956 | < 0.0956 | <0.0956 | <0.191 | 0.236 452 | <0.0956 NA

Goodview Sed-1 0-6in. 10/19/2009 [Axys <0.0883 | <0.0883 | <0.0883 | <0.0883 | <0.0883 | <0.0883 | <0.0883 | <0.0883 | <0.0883 | <0.177 | <0.177 | 0.332 | <0.0883 NA
Bemidiji B-1 SL 0-4' 0-4 ft. 11/5/2009 |Axys <0.0051 | <0.0951 | 0.216 | <0.0951 | 0.118 | <0.0951 | <0.0951 | <0.0951 | <0.0951 | < 0.190 3.12 55.7 0.112 6230

Bemidiji B-1 SL 4-8' 4-8 ft. 11/5/2009 |Axys <0.0913 | <0.0913 | <0.0913 | <0.0913 | 0.498 | <0.0913 | <0.0913 | <0.0913 | <0.0913 | 0.267 3.98 56 <0.0913 535
Bemidiji B-2 SL 0-4' 0-4 ft. 11/5/2009  [Axys 0.184 0.322 1.44 0.143 1.31 0.099 | <0.0933 | <0.0933 | <0.0933 [ <1.87 13.99 | 1200% 18.5 3540

Bemidji B-2 SL 4-8' 4-8 ft. 11/5/2009 |Axys <0.276 | <0276 | 0.411% | 09179 | 196" | <0.276 | <0.276 | <0276 | <0.276 | 0.957" | 147 606" | <0.276 487

River Grove Sed-1 0-6in. 11/18/2009 [MPI <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.667 | <0.667 | <0.667 | <0.333 NA

River Grove Sed-2 0-6in. 11/18/2009 [MPI <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.667 | <0.667 | <0.667 | <0.333 NA

River Grove Sed-3 0-6in. 11/18/2009 [MPI <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.333 | <0.667 | <0.667 | <0.667 | <0.333 NA

ERTC SS-1 0-6in. 11/25/2009 [Axys <0.0998 | 0.205 0.794 0.139 0.495 | <0.0998 | <0.0998 | < 0.0998 | < 0.0998 | < 0.200 3.49 83.5 454 NA
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TABLE 1
Soil and Sediment Analytical Results, PFCs and TOC
Minnesota Fire Foam Training and Discharge Sites
Delta Project No. 19382DELO

Mean Total Organic Carbon (TOC)

#Perfluorinated Carbon Chains:

& |Perfluorobutanoic acid (PFBA)

o |Perfluorohexanoic acid (PFHxA)

~ |Perfluoroheptanoic acid (PFHpA)

o |Perfluorooctanoic acid (PFOA)

3 [Perfluorododecanoic acid (PFDoA)

& |Perfluorobutanoic sulfonate (PFBS)

o |Perflourooctane sulfonate (PFOS)

% o1 |Perfluoro-n-pentanoic acid (PFPeA)

% © |Perfluorononanoic acid (PFNA)

% o |Perfluorohexane sulfonate (PFHxS)

% o |Perfluorooctane sulfonylamide (PFOSA)

& |& |5 |Perfluorodecanoic acid (PFDA)

% % 2 [Perfluoroundecanoic acid (PFUnA)

Tier 1 Residential SRV:|| 77000 ND ND 2100 ND ND 2100 ND
Tier 2 Recreational SRV:|| 94000 ND ND ND 2500 ND ND ND ND 2600 ND ND
Tier 2 Industrial SRV: || 500000 ND ND ND 13000 ND ND ND ND ND ND 14000 ND ND
Sample |Sample
Sample ID Depth Date Laboratory
ERTC Sed-1 0-6 in. 11/25/2009 |Axys <0.0917 | <0.0917 | <0.0917 | <0.0917 0.225 <0.0917 | <0.0917 | <0.0917 | <0.0917 | <0.183 1.2 57.5 6.52 NA
ERTC Sed-2 0-6 in. 11/25/2009 |Axys 0.218 0.536 1.72 0.268 1.26 0.184 0.101 0.174 < 0.0933 1.47 19.6 538 181 NA
MSP Sed-1 0-6 in. 1/19/2010 |Axys Laboratory report not yet received. NA
I I I I I
Crystal B-1 SL 0-4' 0-4 ft. 1/20/2010 [Axys Laboratory report not yet received.
Crystal B-1 SL 4-8' 4-8 ft. 1/20/2010 [Axys Laboratory report not yet received.
Crystal B-2 SL 0-4' 0-4 ft. 1/20/2010 [Axys Laboratory report not yet received.
Crystal B-2 SL 4-8' 4-8 ft. 1/20/2010 [Axys Laboratory report not yet received.
Crystal SS-1 2 ft. 1/20/2010 [Axys Laboratory report not yet received. NA
Crystal Sed-1 0-6 in. 1/20/2010 [Axys Laboratory report not yet received. NA
Crystal Sed-2 0-6 in. 1/20/2010 [Axys Laboratory report not yet received. NA
Notes:
PFC results and standards are in nanograms per gram (ng/g), which is equivalent to parts per billion.
TOC results are in milligrams per kilogram (mg/kg), which is equivalent to parts per million.
Tier 1 Residential SRV: Minnesota soil reference value for chronic human exposure in a residential setting.
Tier 2 Recreational SRV: Minnesota soil reference value for exposure in a recreational setting.
Tier 2 Industrial SRV: Minnesota soil reference value for exposure in an industrial setting.
PFC compounds soil results reported on a dry weight basis.
ND: No SRV defined.
Axys: Axys Analytical Services LTD
MPI: MPI Research
TOC analyses performed by Pace Analytical Services.
Bolded type indicates detection above the laboratory method detection limit.
NA: not analyzed
(1) Results based on analysis of a dilution of the sample extract.
DELTA
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TABLE 2

Groundwater and Surface Water Analytical Results, PFCs
Minnesota Fire Foam Training and Discharge Sites
Delta Project No. 19382DELO

#Perfluorinated Carbon Chains:

& |Perfluorobutanoic acid (PFBA)

o1 |Perfluoro-n-pentanoic acid (PFPeA)

o |Perfluorohexanoic acid (PFHxA)

~ |Perfluoroheptanoic acid (PFHpA)

o |Perfluorooctanoic acid (PFOA)

© |Perfluorononanoic acid (PFNA)

5 |Perfluorodecanoic acid (PFDA)

2 |Perfluoroundecanoic acid (PFUnA)

5 |Perfluorododecanoic acid (PFDoA)

& |Perfluorobutanoic sulfonate (PFBS)

o |Perflourooctane sulfonate (PFOS)

o |Perfluorooctane sulfonylamide (PFOSA)

7000W

3002

7000

O |o [Perfluorohexane sulfonate (PFHxS)

3002

Health-Based Limits: ND ND ND ND ND ND ND N ND
Sample

Sample ID Date Laboratory

Luverne B-1 GW 8 ft. 5/22/2009 [Axys < 2.53 < 2.53 <2.53 < 2.53 < 2.53 < 2.53 < 2.53 <2.53 <2.53 <5.05 18.1 <5.05 < 2.53
Luverne B-1 GW 8 ft. 5/22/2009 [MPI <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0
Luverne B-2 GW 12 ft. 5/22/2009 [Axys <2.55 <2.55 3.78 <2.55 2.73 < 2.55 < 2.55 < 2.55 < 2.55 <5.10 22.8 18.4 <2.55
Luverne B-2 GW 12 ft. 5/22/2009 [MPI <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 25.1 <25.0° <25.0
Luverne B-3 GW 12 ft. 5/22/2009 [Axys < 2.53 3.99 11.3 < 2.53 3.39 < 2.53 < 2.53 < 2.53 < 2.53 < 5.07 21.4 20.1 < 2.53
Luverne B-3 GW 12 ft. 5/22/2009 [MPI <25.0 <25.0 <25.0® <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 28.8 <25.0" <25.0
Fridley B-1 GW 5/27/2009 [Axys 37.6 34 27.1 23.2 32.7 < 4.27 < 4.27 < 4.27 < 4.27 15.2 98.9 21.9 < 4.27
Fridley B-2 GW 5/27/2009 [Axys 88.3 97.2 166 59.5 86.8 <5.39 <5.39 <5.39 <5.39 182 1330 35 <5.39
MSP Airport B-1 GW 5/29/2009 [Axys 279 909 1640 317 988 42 <41.2 <41.2 <41.2 332 3090 <82.5 <41.2
MSP Airport B-2 GW 5/29/2009 [Axys 190 507 817 198 958 <48.8 <48.8 <48.8 <48.8 286 2920 <97.6 <48.8
MSP Airport B-3 GW 5/29/2009 [Axys 151 148 477 <135 12000 <135 <135 <135 <135 < 269 21200 281 <135
MSP Airport B-4 GW 5/29/2009 [Axys < 1250 < 1250 3140 5830 286000 < 1250 < 1250 < 1250 < 1250 < 2500 145000 < 2500 < 1250
*MSP Airport B-5 GW 1/19/2010 [Axys Laboratory report not yet received.

*MSP Airport B-6 GW 1/19/2010 [Axys Laboratory report not yet received.

*MSP Airport B-7 GW 1/19/2010 [Axys Laboratory report not yet received.

CWN-14A GW 1/19/2010 [Axys Laboratory report not yet received.

CWN-15A GW 1/19/2010 [Axys Laboratory report not yet received.

Signature MW-2 GW 1/19/2010 [Axys Laboratory report not yet received.

MSP SW-1 1/19/2010 |Axys Laboratory report not yet received.
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TABLE 2

Groundwater and Surface Water Analytical Results, PFCs
Minnesota Fire Foam Training and Discharge Sites
Delta Project No. 19382DELO

#Perfluorinated Carbon Chains:

& |Perfluorobutanoic acid (PFBA)

o1 |Perfluoro-n-pentanoic acid (PFPeA)

o |Perfluorohexanoic acid (PFHxA)

~ |Perfluoroheptanoic acid (PFHpA)

o |Perfluorooctanoic acid (PFOA)

© |Perfluorononanoic acid (PFNA)

5 |Perfluorodecanoic acid (PFDA)

2 |Perfluoroundecanoic acid (PFUnA)

5 |Perfluorododecanoic acid (PFDoA)

& |Perfluorobutanoic sulfonate (PFBS)

o |Perflourooctane sulfonate (PFOS)

o |Perfluorooctane sulfonylamide (PFOSA)

7000W

3002

O |o [Perfluorohexane sulfonate (PFHxS)

Health-Based Limits: ND ND ND ND ND ND ND 7000 N 300? ND
Sample

Sample ID Date Laboratory
Marathon MW-101 8/20/2009 |MPI 183 403 150 12.4 36.7 <25 <25 <25 <25 479 3710 93.2 <25
*Marathon MW-912 8/20/2009 |MPI 462 298 51.5 21.8 17.5 <25 <25 <25 <25 37.0 1580 731 <25
Marathon SP-11 8/20/2009 |MPI 182 458 171 52.2 35.6 20.7 <25 <25 <25 369 4910 5770 <25
Marathon MW-172 8/20/2009 |MPI 59.8 245 154 25.1 15.5 11.4 <2.5 <2.5 <2.5 49.0 1220 1330 <2.5
Marathon MW-156 8/20/2009 |MPI 220 1730 527 200 73.1 26.9 <25 2.58 <25 462 10500 14900 <25
Marathon MW-156 Dupl. 8/20/2009 |MPI 221 1660 534 184 81.4 23.7 <2.5 2.93 <2.5 502 8930 11700 2.62
Burnsville B-3 GW 44.5 ft. |8/27/2009 [Axys 146 422 281 447 1260 81.7 17.8 <252 <252 12.8 279 522 <2.52
Legion Lake SW-1 8/27/2009 |Axys 4.02 <7.21 <251 3.55 5.69 3.63 3.92 <251 <251 <5.02 <5.02 13.2 <251
*Richfield B-4 GW 29 ft. 10/8/2009 [Axys 228 10.3 10.3 5.43 38.7 <2.48 <2.48 <2.48 <2.48 < 4.96 71.4 <4.96 <2.48
Goodview SW-1 10/19/2009 [Axys <2.53 <253 4.78 <253 4.49 2.56 2.82 <253 <253 <5.06 <5.06 8.19 <253
Bemidji B-1 GW 15 ft. 11/5/2009 [Axys 4.14 3.85 14.5 3.75 49 <2.50 <2.50 <2.50 <2.50 19.1 227 483 <2.50
Bemidji B-2 GW 15 ft. 11/5/2009 [Axys 21.1 55.5 340 33.8 200 <12.2 <12.2 <12.2 <12.2 129 1490 789 <12.2
River Grove SW-1 11/18/2009 [MPI 3.54 <2.5 <2.5 <2.5 2.79 <2.5 <2.5 <2.5 <2.5 4.00 <2.5 <2.5 <2.5
*River Grove SW-2 11/18/2009 |MPI 4.23 <25 <25 <25 <25 <25 <25 <25 <25 3.43 <25 <25 <25
ERTC SW-1 11/25/2009 [Axys 257 537 1790 348 991 31.8 3.45 <251 <251 1870 9390 11300 360
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TABLE 2

Groundwater and Surface Water Analytical Results, PFCs
Minnesota Fire Foam Training and Discharge Sites
Delta Project No. 19382DELO

#Perfluorinated Carbon Chains:

& |Perfluorobutanoic acid (PFBA)

o1 |Perfluoro-n-pentanoic acid (PFPeA)

o |Perfluorohexanoic acid (PFHxA)

~ |Perfluoroheptanoic acid (PFHpA)

o |Perfluorooctanoic acid (PFOA)

© |Perfluorononanoic acid (PFNA)

5 |Perfluorodecanoic acid (PFDA)

2 |Perfluoroundecanoic acid (PFUnA)

5 |Perfluorododecanoic acid (PFDoA)

& |Perfluorobutanoic sulfonate (PFBS)

o |Perflourooctane sulfonate (PFOS)

o |Perfluorooctane sulfonylamide (PFOSA)

7000W

3002

7000

O |o [Perfluorohexane sulfonate (PFHxS)

Health-Based Limits: ND ND ND ND ND ND ND N 300? ND
Sample

Sample ID Date Laboratory

Kandiyohi DMW-1A 1/12/2010 |Axys <243 <243 <243 <243 <243 <243 <243 <243 <243 < 4.87 < 4.87 < 4.87 <243
Kandiyohi DMW-3 1/12/2010 |Axys 6.1 <251 <251 <251 <251 <251 <251 <251 <251 <5.01 <5.01 <5.01 <251
Crystal B-1 GW 5.5 ft. 1/20/2010 |Axys Laboratory report not yet received.

Crystal B-2 GW 6 ft. 1/20/2010 [Axys |Laboratory report not yet received.|

*FHR Pine Bend MW-1 1/21/2010 [Axys Laboratory report not yet received.

FHR Pine Bend MW-3 1/21/2010 [Axys Laboratory report not yet received.

FHR Pine Bend MW-111 |1/21/2010 [Axys Laboratory report not yet received.

Notes:

All results and standards are in nanograms per liter (ng/L), which is equivalent to parts per trillion.
Axys: Axys Analytical Services LTD

MPI: MPI Research

Bolded type indicates detection above the laboratory method detection limit.
Highlighted concentrations exceed the HBV or HRL for groundwater, or the Surface Water Chronic Criterion for surface water.
(1) Health-Based Value (HBV) for chronic exposure defined by the Minnesota Department of Health.
(2) Health Risk Limit (HRL) for drinking water defined by the Minnesota Department of Health.

(3) Risk Assessment Advise (RAA) set by the Minnesota Department of Health for PFHXS does not specify numeric values.
(4) Chronic criterion specific to surface waters of the Mississippi River, defined by the Minnesota Pollution Control Agency.
ND: No health-based limit defined.

(5) Manually Calculated Result is 18.9
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TABLE 2
Groundwater and Surface Water Analytical Results, PFCs
Minnesota Fire Foam Training and Discharge Sites
Delta Project No. 19382DELO

o |Perfluorooctane sulfonylamide (PFOSA)

& |Perfluorobutanoic acid (PFBA)

o1 |Perfluoro-n-pentanoic acid (PFPeA)
o |Perfluorohexanoic acid (PFHxA)

~ |Perfluoroheptanoic acid (PFHpA)

o |Perfluorooctanoic acid (PFOA)

© |Perfluorononanoic acid (PFNA)

2 |Perfluoroundecanoic acid (PFUnA)
5 |Perfluorododecanoic acid (PFDoA)
& |Perfluorobutanoic sulfonate (PFBS)
o |Perflourooctane sulfonate (PFOS)

5 |Perfluorodecanoic acid (PFDA)

#Perfluorinated Carbon Chains:

O |o [Perfluorohexane sulfonate (PFHxS)

Health-Based Limits:[| 7000%” ND ND ND 300 ND ND ND ND 7000 N 300 ND
Sample

Sample ID Date Laboratory

(6) Manually Calculated Resultis 17.1

(7) Manually Calculated Result is 23.3

(8) Manually Calculated Result is 21.7

*Sample collected upgradient of fire foam training or discharge area, intended to act as "background" sample.

DELTA

Page 7 of 7




GRAPHS

Graph 1  Soil and Sediment PFC Concentrations
Graph 2  Soil PFC Concentrations for Shallow vs. Deep Soil Samples
Graph 3  Groundwater and Surface Water PFC Concentrations
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GRAPH 1
Soil and Sediment PFC Concentrations
Minnesota Firefighting Foam Training and Discharge Sites
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GRAPH 2
Soil PFC Concentrations for Shallow vs. Deep Soil Samples
Minnesota Firefighting Foam Training and Discharge Sites
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GRAPH 3
Groundwater and Surface Water PFC Concentrations
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Background - Claremont Fire Foam Training Areas

The Claremont Fire Department 2" Assistant Fire Chief/Training Officer returned a completed firefighting
foam use questionnaire to Delta in April 2008, indicating the department’s use of 3M-brand AR-AFFF in
annual training exercises conducted in front of the Claremont fire station on Front Street. A copy of the
guestionnaire was included in Appendix D of Delta’s June 2009 Report. The location of the Claremont fire
station is shown in Figure 1, Fire Foam Training Area Location, Claremont, included in Appendix A.
Subsequent communications with the Assistant Fire Chief indicated that training with 3M-brand AR-AFFF
has occurred approximately two times in the last six years. Five gallons or less of foam concentrate are
used per training event. In the fall of 2008 there was also a fire foam demonstration conducted on an
unpaved area behind the fire station, and some training has been conducted at a nearby ethanol plant.

The Assistant Fire Chief was not sure which brand of foam was used in the demonstration.

According to the Claremont Assistant Fire Chief, spent foam discharged in front of the fire station drains
toward a storm water grate at the northeast corner of the property. The Assistant Fire Chief and the
Claremont City Administrator were unsure as to the outflow connection from this storm sewer pipe. The
foam demonstration area behind the fire station is relatively flat, with no visual evidence of surface runoff.
Photographs of the fire foam training area in front (north) of the Claremont fire station and the foam

demonstration area behind the fire station are included in Appendix A.
An access agreement was signed by the Claremont City Administrator and the MPCA, allowing access for
a site reconnaissance and sampling at both the training and demonstration areas. A copy of the access

agreement was included in Appendix D of Delta’s June 2009 Report.

As presented in the April 2009 report, the inferred groundwater flow direction in the area of the Claremont

Fire Station area is to the south, and the depth to groundwater is estimated to be greater than fifty feet.

Sample Collection — Claremont Fire Foam Training Areas

On May 15, 2009, one soil boring was advanced adjacent to the storm sewer grate in front of the fire
station and two borings were advanced in the one-time foam demonstration area behind the fire station.
Soil boring locations are shown on the figure Claremont Fire Department Fire Training Areas,
Claremont, which is included in Appendix A. Soil borings were advanced by Glacier Inc. using push
probe drilling technology, under the oversight of Delta personnel. Soil samples were collected
continuously and logged onto soil boring logs. Soil boring logs detailing soil descriptions, boring depths,

and the GPS locations of the borings are included in Appendix A.
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Based on area well logs and geological and hydrogeological maps, the depth to groundwater in the area
of Claremont was estimated to be greater than fifty feet. Drilling to depths greater than fifty feet was
beyond the scope of work, therefore, borings were only advanced to a depth of 8 feet below grade
surface (bgs) in order to collect soil samples for laboratory analysis. Groundwater was not encountered in
any of the borings. Borings B-1 and B-2 were advanced behind the fire station in the one-time fire foam
demonstration area. Boring B-3 was advanced adjacent to the storm sewer grate near the northeast
corner of the fire station property. Soils encountered generally consisted of one to five feet of sand and
gravel over clay. No staining, or foul or unusual odors were noted in the soils. Upon completion of soil
sampling at each boring, the boring was sealed in accordance with applicable State requirements.

Soils samples were collected from all borings from depths of 0 to 4 feet bgs and from 4 to 8 feet bgs for
laboratory analysis of PFCs as described in Appendix Q, Sampling Methodologies and submitted to
Axys Analytical Services LTD. A second set of soil samples collected from B-1 were also submitted to

MPI Research for laboratory analysis of PFCs, for laboratory comparison purposes.

Sampling Results — Claremont Fire Foam Training Areas

Laboratory analysis detected PFC compound concentrations in soil samples collected from the Claremont
fire foam training areas as listed in the table below. All soil sample analytical results, including non-detect
results, are summarized in Table 1, Soil and Sediment Analytical Results, PFCs and TOC, of this

report. A copy of the laboratory report with the chain-of-custody record is included in Appendix R.

Soil Sample PFC Detections — Claremont Fire Department Fire Foam Training Area

Soil Boring Sample Depth Compound Concentration
0.413 ng/g PFBA
B-1 0-4 feet 0.773 ng/g PFHXS

0.308 ng/g PFOS
0.224 ng/g PFHXS

B-1 4-8 feet
0.321 ng/g PFOS
0.385 ng/g PFHXA
0.154 ng/g PFOA
0.491 ng/g PFBS
B-2 0-4 feet

1.65 ng/g PFHXS
24.7 ng/lg PFOS
0.129 ng/g PFOSA
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Soil Sample PFC Detections — Claremont Fire Department Fire Foam Training Area

Soil Boring Sample Depth Compound Concentration
B-2 4-8 feet 0.25 ng/g PFOS

0.114 ng/g PFBA

0.167 ng/g PFPeA

0.427 ng/g PFHXA

0.232 ng/g PFHpA

B-3 0-4 feet
0.174 ng/g PFOA
2.39 ng/g PFBS
5.25 ng/g PFHXS
3.46 ng/g PFOS
0.561 ng/g PFHXS
B-3 4-8 feet

0.988 ng/g PFOS

Laboratory results in nanograms per gram (ng/g), which is equivalent to parts per billion (ppb).

Discussion and Conclusion — Claremont Fire Foam Training Area

Based on information provided by the Claremont Fire Department Assistant Fire Chief, training with 3M-
brand AR-AFFF has occurred in front of the fire station approximately two times in the last six years. Five
gallons or less of foam concentrate are used per training event. Several PFC compounds were detected
in the shallow soil sample collected from B-3 adjacent to the storm sewer grate to which spent foam
drains. Only PFOS and PFHxS were detected in the deeper soil sample at B-3, at concentrations lower

than those detected in the shallow soil sample.

The fire foam demonstration conducted behind the fire station in the fall of 2008 was a one-time event.
The foam brand used in the demonstration is not known. Borings B-1 and B-2 were advanced in the
demonstration area. A fewer number of PFC compounds were detected in the soil samples collected from
B-1 and B-2 as compared to B-3. PFOS was detected in all of the soil samples collected from B-1 and B-
2, and the 4-8 foot soil sample collected from B-2 exhibited the highest PFOS concentration of all soil

samples collected in Claremont, at one order of magnitude higher comparatively.

The MPCA has defined soil Tier 1 Residential Soil Reference Values (SRVs), Tier 2 Recreational SRVSs,

and Tier 2 Industrial SRVs for only the following PFC compounds:
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Tier 1 Residential SRV Tier 2 Recreational SRV Tier 2 Industrial SRV

PFOS 2100 ng/g 2600 ng/g 14000 ng/g
PFOA 2100 ng/g 2500 ng/g 13000 ng/g
PFBA 77000 ng/g 94000 ng/g 500000 ng/g

None of the detected PFC concentrations in the Claremont soil samples met or exceeded any of the
MPCA SRVs.

The following observations were noted in analyzing PFC soil laboratory data and sample depths:

=  PFC concentrations were generally higher in the shallow soil samples (0-4 feet) compared to the
deep soil samples (4-8 feet), as depicted in Graph A, Claremont Soil Samples, Soil Depth vs.
PFC Concentration included in Appendix A. One exception is that the PFOS concentrations in
the B-1 soil sample were slightly higher in the shallow sample, at 0.308 ng/g, compared to the
deep sample in which 0.321 ng/g PFOS was detected.

=  The shorter chain perfluorocarboxylic acids (PFBA, PFPeA, PFHxA, PFHpA and PFOA) were
detected in soils while the longer chain compounds (PFNA, PFDA, PFUNnA and PFDoA) were not.
This trend is apparent in Graph A.

=  The perfluorosulfonates (PFBS, PFHxS, and PFOS) were detected at higher concentrations than

the perfluorocarboxylic acids. This trend is reflected in Graph A.
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Claremont Fire Station
Fire Foam Training Area
April 29, 2009

VAR AN

| !

Photograph 1
Fire foam is sprayed on the asphalt pavement in front of the fire station doors. Spent foam drains toward the
storm drain near the northeast corner of the property, near the utility pole in the photo. View facing southwest.

Photograph 2
Close-up of the storm drain in Photograph 1.
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Claremont Fire Station
Fire Foam Training Area
April 29, 2009

Photograph 3
Fire foam was sprayed on the east (left) side of the pole building at right, in and around the area where water is
puddled in the photo. View facing south.

Photograph 4
View of the same training area as Photograph 3, view facing north. The Claremont Fire Station is in the
background.

Page 2 of 2




DELTA

5910 Rice Creek Parkway, Suite 100 BORING ID:

St. Paul, Minnesota 55126 TOTAL DEPTH: &'

ENVIRONMENTAL BORING LOG
B-1

PROJECT INFORMATION

DRILLING INFORMATION

Project:  PFC's in Fire Fighting Foam Drilling Co.:  Glacier Drilling
Site Location: Claremont, MN Drill Crew Chief: Chris Niesen
Job No.: 19382DEL04 Rig Type: Remote Controlled Track Geoprobe

Logged By: Kyle Von Spreecken

Weather:  Sunny

Date Completed: 5/15/09
=  Water Level During Drilling: Dry

Method of Drilling: Direct Push Probe

Soil Sampling Method: 5' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

LAB PID
DEPTH | LITHOLOGY| DESCRIPTION USCS SAMP. ppm
0y NA
(0.00, 1.00) FILL: Light brown sand and gravel fill. Top 5 ft hand
augered.
(1.00, 1.50) SILTY SAND: Black/dark brown silty sand and gravel, SM
moist.
(1.50, 3.50) SAND AND GRAVEL: Brown medium sand and gravel, SW
moist.
Composite
Sample from
0'-4.
(3.50, 4.75) SILTY SAND: Black silty sand, moist. SM
(4.75, 5.50) CLAY: Dark brown to brown clay, moist CL
(5.50, 8.00) CLAY: Light brown clay, trace of silt, moist/soft. CL
Composite
Sample from
4'-8'.

Comments: E.O.B. at 8'.
Boring Location: 44 02.626' N / 92 59.984' W

Page 1 of 1




DELTA

5910 Rice Creek Parkway, Suite 100 BORING ID:

St. Paul, Minnesota 55126 TOTAL DEPTH: &'

ENVIRONMENTAL BORING LOG
B-2

PROJECT INFORMATION

DRILLING INFORMATION

Project:  PFC's in Fire Fighting Foam Drilling Co.:  Glacier Drilling
Site Location: Claremont, MN Drill Crew Chief: Chris Niesen
Job No.: 19382DEL04 Rig Type: Remote Controlled Track Geoprobe

Logged By: Kyle Von Spreecken

Weather:  Sunny

Date Began: 5/15/09

Date Completed

= Water Level During Drilling: Dry

Method of Drilling: Direct Push Probe

Soil Sampling Method: 5' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

DEPTH| LITHOLOGY DESCRIPTION uscs | LAB PID
SAMP. ppm
( ¢ (0.00, 0.50) FILL: Light brown sand and gravel fill. Top 5 ft hand
XOA ' QOA augered.
OO0 g sSW
/ (0.50, 1.00) SAND AND GRAVEL: Dark brown to black medium
sand and gravel, moist.
SW
(1.00, 1.50) SAND AND GRAVEL: Black medium sand and large
gravel, moist. Hand auger refusal at 1.5'. SW
(1.50, 5.00) SAND AND GRAVEL: Dark brown medium sand and c it
gravel, moist, limited recovery. S a%nrllr:eo?:o?n
0'-4.
(5.00, 8.00) CLAY AND SILT: Light brown/rust clay and silty sand, CL
moist/soft.
Composite
Sample from
4-8.
Comments: E.O.B. at 8'.
Boring Location: 44 02.627' N / 92 59.991' W Page 1 of 1




5910 Rice Creek Parkway, Suite 100

St. Paul, Minnesota 55126

DELTA

ENVIRONMENTAL BORING LOG
BORING ID: B-3

TOTAL DEPTH: 8'

PROJECT INFORMATION

DRILLING INFORMATION

Project: PFC's in Fire Fighting Foam
Site Location: Claremont, MN

Job No.: 19382DEL04
Logged By: Kyle Von Spreecken
Weather:  Sunny

Date Completed: 5/15/09
= Water Level During Drilling: Dry

Drilling Co.:  Glacier Drilling

Drill Crew Chief: Chris Niesen

Rig Type: Remote Controlled Track Geoprobe
Method of Drilling: Direct Push Probe

Soil Sampling Method: 5' samplers with liners

Surface Elevation (feet): NA

Field Screening Instrument: None

LAB PID
DEPTH | LITHOLOGY DESCRIPTION USCS SAMP. ppm
0 SW NA
(0.00, 1.00) SAND AND GRAVEL.: Light brown to dark brown sand
and gravel, moist. Top 5 ft hand augered.
(1.00, 3.00) SILTY CLAY: Dark brown silty clay, trace of sand, CL
moist/soft.
i Composite
Sample from

0'-4.
(3.00, 4.50) CLAY: Dark brown/black, clay and some silt, moist/soft. CL
(4.50, 4.70) SILTY SAND: Light brown silt and fine sand, moist/soft. SM
(4.70, 7.00) SANDY CLAY: Light brown/gray sandy clay, soft/moist. CL

Composite
Sample from
4'-8.
L. . SW
(7.00, 8.00) SAND: Light brown medium sand, wet.
Comments: E.O.B. at 8'.
Boring Location: 44 02.658' N / 92 59.941' W Page 1 of 1




Concentration, ng/g

GRAPH A
Claremont Soil Samples

Soil Depth vs. PFC Concentrations

H Claremont B-1 SL 0-4'
E Claremont B-2 SL 0-4'
@ Claremont B-3 SL 0-4'
B Claremont B-1 SL 4-8'
@ Claremont B-2 SL 4-8'
O Claremont B-3 SL 4-8'

l.

PFBA

PFPeA PFHXA PFHpA

PFOA

PFNA

PFDA PFUnA PFDoA PFBS

i

PFHXS PFOS PFOSA
Note: PFOS concentration for Claremont B-2 SL 0-4' is 24.7 ng/g.




APPENDIX B

Fridley Fire Foam Training Area Discussion and Supporting Documents



Report of Investigation Activities at Appendix B
Select Firefighting Foam Training Areas and Fridley Fire Foam Training Area
Foam Discharge Sites in Minnesota

February 10, 2010

Delta Project No. 19382-DELO

Page 1

Background and Access — Fridley Fire Foam Training Area

The Fridley Fire Chief returned a completed firefighting foam use questionnaire to Delta in May 2008,
indicating the department's occasional historical use of 3M-brand AR-AFFF in training exercises
conducted at the North Metro Fire Training Center in Fridley. A copy of the questionnaire was included in
Appendix E of Delta’s June 2009 Report. The location of the North Metro Fire Training Center is shown

on Figure 1, Fire Foam Training Area Location, Fridley, included in Appendix B.

The Fridley Fire Chief related that, prior to construction of the fire training tower/building at the North
Metro Fire Training Center in approximately 1994 or 1995, there was a lined pit where the tower/building
is currently located. During fire foam training exercises kerosene would be placed in the lined pit, set on
fire, and extinguished with Class B AR-AFFF. The Fridley Fire Chief also stated that the department
utilized 3M-brand AR-AFFF from at least 1981 through the mid 1990s, and that they disposed of any
remaining expired 3M-brand foam in about 2003. The Fridley Fire Department has not trained with Class
B foam since 1994 or 1995 when the training tower/building was built, except for a demonstration of F-
500 firefighting foam conducted in 2008 on a concrete pad situated south of the fire tower/building. The
existing surface grades would result in stormwater runoff toward the south, to an on-site wetland that

drains to Rice Creek further to the south. Photographs of the training area are included in Appendix B.
An access agreement was signed by the Fridley City Manager and the MPCA, allowing access for a site
reconnaissance and sampling at the training center. A copy of the access agreement was included in

Appendix E of Delta’'s June 2009 Report.

As presented in the April 2009 report, the inferred groundwater flow direction in the area of the North

Metro Fire Training Center is to the west.

Sample Collection — Fridley Fire Foam Training Area

On May 27, 2009, two soil borings were advanced in the grassy area just south of the fire tower/building
at the North Metro Fire Training Center. Soil boring locations are shown on the figure Fridley Fire
Department Fire Foam Training Area included in Appendix B. Soil borings were advanced by Glacier
Inc. using push probe drilling technology, under the oversight of Delta personnel. Soil samples were
collected continuously and logged onto soil boring logs. Soil boring logs detailing soil descriptions,

groundwater depths, boring depths, and the GPS locations of the borings are included in Appendix B.

Borings B-1 and B-2 were advanced on the south side, or downslope, of the fire tower/building to depths

of 20 feet and 18 feet below grade surface (bgs), respectively. Soils encountered in both borings
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consisted of approximately 6 feet of silty sand, over clay to a depth of 13 feet, underlain by stiff, sandy
clay to the end of the borings. Soil samples were collected from B-1 and B-2 from depths of 0 to 4 feet
bgs and from 4 to 8 feet bgs for laboratory analysis of PFCs. Groundwater was encountered in both
borings at an approximate depth of 15.5 feet bgs. No staining, or foul or unusual odors were noted in the
soils. Temporary wells with five-foot screens were set to the bottom of the borings for the collection of
groundwater samples. Upon completion of groundwater sampling at each boring, the boring was grouted

and sealed in accordance with applicable State requirements.

A sediment sample, B-3, was collected from the north edge of the on-site wetland, which is located south
of the fire/tower building and south of the concrete pad where the demonstration of F-500 firefighting
foam occurred in 2008. The sediment sample consisted of a grab sample collected by hand

approximately 6 inches bgs. The sediment consisted of wet sandy gravel.

The soil samples, and groundwater and sediment samples, were collected for laboratory analysis of PFCs

as described in Appendix Q, Sampling Methodologies and submitted to Axys Analytical Services LTD.

Sampling Results — Fridley Fire Foam Training Area

Laboratory analysis detected PFC compound concentrations in soil samples collected at the North Metro
Fire Training Center in Fridley as listed in the table below. All soil sample analytical results, including non-
detect results, are summarized in Table 1, Soil and Sediment Analytical Results, PFCs and TOC, of

this report. A copy of the laboratory report with the chain-of-custody record is included in Appendix R.

Soil Sample PFC Detections — Fridley Fire Department Fire Foam Training Area

Soil Boring Sample Depth Compound Concentration
0.242 ng/g PFBA

0.422 ng/g PFPeA

0.413 ng/g PFHXA

0.27 ng/g PFHpA

0.291 ng/g PFOA

0.144 ng/g PFNA

1.25 ng/g PFHXS

43 ng/g PFOS

B-1 0-4 feet

B-1 4-8 feet 2.45 ng/g PFOS
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Soil Sample PFC Detections — Fridley Fire Department Fire Foam Training Area

Soil Boring

Sample Depth

Compound Concentration

B-2

0-4 feet

1.34 ng/g PFBA

1.67 ng/g PFPeA

2.78 ng/g PFHXA

0.735 ng/g PFHpA

0.699 ng/g PFOA

3.01 ng/g PFBS

23.4 ng/g PFHXS

3.48 ng/g PFOS

B-2

4-8 feet

0.601 ng/g PFBA

1.13 ng/g PFPeA

1.53 ng/g PFHXA

0.335 ng/g PFHpA

0.493 ng/g PFOA

1.32 ng/g PFBS

14.2 ng/g PFHXS

1.31 ng/g PFOS

B-3 Sediment

0-6 inches

18.3 ng/g PFOS

Laboratory results in nanograms per gram (ng/g), which is equivalent to parts per billion (ppb).

Laboratory analysis of groundwater samples detected PFC compound concentrations both groundwater

samples collected from the North Metro Fire Training Center in Fridley, as listed in the table below. All

groundwater analytical results are summarized in Table 2, Groundwater and Surface Water Analytical

Results, PFCs.

Groundwater Sample PFC Detections — Fridley Fire Foam Training Area

Soil Boring

Compound Concentration

B-1

37.6 ng/L PFBA

34 ng/L PFPeA

27.1 ng/L PFHXA

23.2 ng/L PFHpA
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Groundwater Sample PFC Detections — Fridley Fire Foam Training Area

Soil Boring

Compound Concentration

32.7 ng/L PFOA

15.2 ng/L PFBS

98.9 ng/L PFHXS

21.9 ng/L PFOS

B-2

88.3 ng/L PFBA

97.2 ng/L PFPeA

166 ng/L PFHXA

59.5 ng/L PFHpA

86.8 ng/L PFOA

182 ng/L PFBS

1330 ng/L PFHXS

35 ng/L PFOS

Laboratory results in nanograms per liter (ng/L), which is equivalent to parts per trillion (ppt).

Discussion and Conclusion — Fridley Fire Foam Training Area

Based on information provided by the Fridley Fire Chief, 3M-brand Class B AR-AFFF was used in fire

foam training from at least 1981 through the mid 1990s. Prior to construction of the existing fire training

tower/building at the North Metro Fire Training Center in approximately 1994 or 1995, there was a lined

pit where the tower/building is currently situated where kerosene would be placed in the lined pit, set on

fire, and extinguished with Class B AR-AFFF. The Fridley Fire Department has not trained with Class B

foam since construction of the fire training tower/building. Several PFC compounds were detected in the

shallow (0-4 feet) and deep (4-8 feet) soil samples collected from B-1 and B-2, which were advanced

south (downslope) of the fire training tower/building. PFC concentrations were higher in the shallow soil

samples than those detected in the deep soil samples. Only PFOS was detected in the sediment sample

collected from the wetland.

The MPCA has defined soil Tier 1 Residential Soil Reference Values (SRVs), Tier 2 Recreational SRVSs,

and Tier 2 Industrial SRVs for only the following PFC compounds:
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Tier 1 Residential SRV Tier 2 Recreational SRV Tier 2 Industrial SRV

PFOS 2100 ng/g 2600 ng/g 14000 ng/g
PFOA 2100 ng/g 2500 ng/g 13000 ng/g
PFBA 77000 ng/g 94000 ng/g 500000 ng/g

None of the detected PFC concentrations in the Fridley soil and sediment samples met or exceeded any
of the MPCA SRVs.

The MPCA does not define sediment quality standards. Sediment quality targets, adopted for use in the
St. Louis River Area of Concern, can be used throughout the State as benchmark values for making

comparisons. However, there are no sediment quality targets for any of the PFC compounds.

The same PFC compounds were detected in both the B-1 and B-2 groundwater samples. The Minnesota
Department of Health has defined drinking water values only for PFOS, PFOA, PFBA and PFBS. The
Health Risk Limit (HRL) for both PFOS and PFOA in drinking water is 300 ng/L. The chronic exposure
Health Based Value (HBV) for both PFBA and PFBS is 7000 ng/L. The HBVs are developed by the MDH
as interim guidance until a HRL can be established. A Risk Assessment Advice (RAA) for PFHxS does

not specify numerical values.

The detected PFC concentrations in the Fridley groundwater samples did not meet or exceed the HRLs
for PFOS or PFOA nor the HBVs for PFBA or PFBS.

The following observations were noted in analyzing PFC laboratory data and sample depths:

=  PFC concentrations were higher in the shallow soil samples (0-4 feet) compared to the deep soil
samples (4-8 feet), as depicted in Graph A, Fridley Soil Samples, Soil Depth vs. PFC
Concentration included in Appendix B.

®=  The shorter chain perfluorocarboxylic acids (PFBA, PFPeA, PFHxA, PFHpA and PFOA) were
detected in soils while the longer chain compounds (PFNA, PFDA, PFUnA and PFDoA) generally
were not. One exception to this is that 0.144 ng/g PFNA was detected in the Fridley B-1 SL 0-4 ft.
sample. This trend is apparent in Graph A.

= The perfluorosulfonates (PFBS, PFHxS, and PFOS) were detected at higher concentrations in

soils than the perfluorocarboxylic acids. This trend is reflected in Graph A.

The shorter chain perfluorocarboxylic acids were detected in the groundwater samples, while the longer

chain compounds were not. No other trends were apparent in analyzing the groundwater data. The
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groundwater data is presented in Graph B, Fridley Groundwater Samples, PFC Concentrations

included in Appendix B.
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North Metro Fire Training Center

300 71° Avenue, Fridley
Fridley Fire Department Fire Foam Training Area
May 2009

=0
-_—

Photograph 1
The fire tower/building is (approximately) situated over a historical burn pit, where Class B foam was sprayed in fire
training exercises. The temporary well casing in the foreground marks the location of boring B-2. View facing northwest.

Photograph 2
The wooden stake off of the southwest corner of the fire tower/building marks the location of soil boring B-1.

Page 1 of 2




North Metro Fire Training Center

300 71° Avenue, Fridley
Fridley Fire Department Fire Foam Training Area
May 2009

Photograph 3
A wetland is located south of a concrete pad on the south side of the fire tower/building. A sediment sample (B-3) was
collected from the north edge of the wetland. View facing south.

Photograph 4
The north side of fire training building, view facing southeast.

Page 2 of 2




DELTA

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

B-1

ENVIRONMENTAL BORING LOG
BORING ID:

TOTAL DEPTH: 20

PROJECT INFORMATION

DRILLING INFORMATION

Project:
Site Location: Fridley, MN
Job No.:
Logged By: Curt McKay

Partly Cloudy

Date Completed: 5/27/09

=  Water Level During Drilling: 15.5'

Weather:

PFC's in Fire Fighting Foam Drilling Co.:  Glacier Drilling
Drill Crew Chief: NA
19382DELO3 Rig Type:

Remote Controlled Track Geoprobe
Method of Drilling: Direct Push Probe

Soil Sampling Method: 5' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

LAB PID
DEPTH | LITHOLOGY| DESCRIPTION USCS SAMP. ppm
0 PT NA
(0.00, 0.50) TOPSOIL: Grass and topsoil. Top 5' hand augered. SM
(0.50, 3.00) SILTY SAND: Brown silty sand, dry.
i Composite
Sample from
i 0 -4
(3.00, 5.50) SILTY SAND: Light brown silty sand, moist. SM
5_
E (5.50, 7.00) SAND: Brown medium sand, moist. SW c .
omposite
Sample from
i 4.8
(7.00, 9.00) CLAY: Gray clay, soft, moist. CH
(9.00, 14.25) CLAY: Dark gray clay, medium-stifff. CL
10
15— (14.25, 15.50) SANDY CLAY: Gray sandy clay, moist. CL
Z
] (15.50, 17.00) SANDY CLAY: Gray sandy clay, very moist to wet. CL
(17.00, 20.00) SANDY CLAY: Gray sandy clay, stiff, slightly moist. CL | Water Sample
20 -
Comments: E.O.B. at 20'.
Boring Location: 45 05.728' N/ 93 15.621' W Page 1 of 1




ENVIRONMENTAL BORING LOG
5910 Rice Creek Parkway, Suite 100 BORING ID:  B-2
St. Paul, Minnesota 55126 TOTAL DEPTH: 18'
PROJECT INFORMATION DRILLING INFORMATION
Project:  PFC's in Fire Fighting Foam Drilling Co.:  Glacier Drilling
Site Location: Fridley, MN Drill Crew Chief: NA
Job No.: 19382DEL03 Rig Type: Remote Controlled Track Geoprobe
Logged By: Curt McKay Method of Drilling: Direct Push Probe
Weather:  Partly Cloudy Soil Sampling Method: 5' samplers with liners
Date Completed: 5/27/09 Surface Elevation (feet): NA
= Water Level During Drilling: 15.75' Field Screening Instrument: None
LAB PID
DEPTH | LITHOLOGY| DESCRIPTION USCS SAMP. ppm
0 PT NA
(0.00, 1.00) TOPSOIL: Grass and topsoil. Top 5' hand augered.
(1.00, 2.00) SILTY SAND: Brown silty sand, dry. SM
(2.00, 3.50) SAND: Light brown sand, moist. SWo | oo
i 0'-4.
] (3.50, 5.00) SILTY SAND: Light brown silty sand, moist. SM
57 sC
(5.00, 6.00) SILTY SAND: Light brown silty sand and clay, moist.
(6.00, 8.00) CLAY: Light brown clay, moist, semi-stiff. ct 82%?%0?:;%
i 4'-8.
(8.00, 9.50) CLAY: Light brown clay, semi-stiff. .
. . CL
10 — (9.50, 15.00) CLAY: Light brown clay, soft, moist.
15 cL
< (15.00, 17.00) SANDY CLAY: Brown sandy clay, moist, wet at
4 15.75'.
Water Sample
from 13'- 18"
(17.00, 18.00) SANDY CLAY: Dark gray sandy clay, stiff. CL

Comments: E.O.B. at 18'.
Boring Location: 45 05.724'N /93 15.612' W Page 1 of 1




GRAPH A
Fridley Soil Samples
Soil Depth vs. PFC Concentrations

M Fridley B-1 SL 0-4'
E Fridley B-2 SL 0-4'
B Fridley B-1 SL 4-8'
EFridley B-2 SL 4-8'

Concentration, ng/g

= dn " |

PFBA  PFPeA PFHxA PFHpA PFOA PFNA PFDA  PFUnA PFDoA PFBS PFHxS PFOS PFOSA
Note: PFOS concentration for Fridley B-1 SL 0-4' is 43 ng/g.




Concentration, ng/L

GRAPH B
Fridley Groundwater Samples
PFC Concentrations

180
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B Fridley B-1 GW
80 H Fridley B-2 GW

60 -

40 A

20 1

PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnRA PFDoA PFBS PFHxS PFOS PFOSA
Note: PFHxXS concentration for Fridley B-2 GW is 1330 ng/L.
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Background — Kenyon Fire Foam Training Area

The former Kenyon Fire Department Fire Chief completed a firefighting foam use questionnaire via a
telephone interview in September 2008, indicating the department’s use of a variety of Class B firefighting
foams in training exercises, including 3M-brand AFFF. The Fire Chief indicated that less than five gallons
of foam is used per training event. A copy of the questionnaire was included in Appendix H of Delta’s
June 2009 Report.

The former Fire Chief indicated on the questionnaire that they train with foam approximately every other
year at the fire station. In a follow-up telephone conversation with the current Fire Chief, he stated that the
foam training is actually conducted on Slee Street, between Cross and Pine Streets at the east end of
town. The current fire chief has been with the department for twenty years. The location of the fire training
area on Slee Street is shown on Figure 1, Fire Foam Training Area Location, Kenyon, included in
Appendix C. Slee Street is asphalt-paved, with a slight grade to the north. The Kenyon Fire Chief
indicated that some foam may run over the street into the grassy right-of-way along the street. The last
time the department trained with firefighting foam was approximately five years ago. Photographs of the

training area are included in Appendix C.
An access agreement was signed by the Kenyon City Administrator, the Kenyon Mayor, and the MPCA,
allowing access for a site reconnaissance and sampling at the fire foam training area. A copy of the

access agreement was included in Appendix H of Delta’s June 2009 Report.

As presented in the April 2009 report, the inferred groundwater flow direction in the area of the Kenyon

Fire Department’s fire foam training area is to the north.

Sample Collection — Kenyon Fire Foam Training Area

On May 15, 2009, two soil borings were advanced in the grassy right-of-way within two to three feet of the
east edge of Slee Street. Soil boring locations are shown on the figure Kenyon Fire Department Fire
Training Area included in Appendix C. Soil borings were advanced by Glacier Inc. using push probe
drilling technology, under the oversight of Delta personnel. Soil samples were collected continuously and
logged onto soil boring logs. Soil boring logs detailing soil descriptions, boring depths, and the GPS

locations of the borings are included in Appendix C.

Borings B-1 and B-2 were advanced to depths of 20 feet and 15 feet below grade surface (bgs),
respectively. Soils encountered in both borings consisted of varying layers of silty sand, silty clay and

sandy silt to an approximate depth of 15 feet bgs, where weathered shale bedrock was encountered.
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Boring B-2 was advanced five feet into the weathered bedrock; groundwater was not encountered in
either boring. Upon completion of soil sampling at each boring, the boring was grouted and sealed in

accordance with applicable State requirements.

Soils samples were collected from both borings from depths of 0 to 4 feet bgs and from 4 to 8 feet bgs for
laboratory analysis of PFCs as described in Appendix Q, Sampling Methodologies and submitted to
Axys Analytical Services LTD. A second set of soil samples were also submitted to MPI Research for

laboratory analysis of PFCs, for laboratory comparison purposes.

Sampling Results — Kenyon Fire Foam Training Area

Laboratory analysis detected only one PFC compound in only one soil sample: 0.111 nanograms per
gram (ng/g) PFHpA were detected in the soil sample collected from B-1 from a depth of 0-4 feet bgs.
Ng/g is is equivalent to parts-per-billion. No other PFC compounds were detected in any of the Kenyon
soil samples. All soil sample analytical results, including non-detect results, are summarized in Table 1,
Soil and Sediment Analytical Results, PFCs and TOC, of this report. A copy of the laboratory report

with the chain-of-custody record is included in Appendix R.

Discussion and Conclusion — Kenyon Fire Foam Training Area

Based on information provided by the Kenyon Fire Department Fire Chief, the Kenyon Fire Department
trains in Slee Street approximately every other year with a variety of Class B firefighting foams including
3M-brand AFFF. Less than five gallons of foam is used per training event. While Slee Street is asphalt-
paved, the Kenyon Fire Chief indicated that some spent foam may run onto the grassy right-of-way along

Slee Street. The last time the department trained with firefighting foam was approximately five years ago.

The only PFC compound detected in any of the soil samples collected from the Kenyon fire foam training
area was 0.111 ng/g PFHpA detected in the 0-4 foot sample collected from B-1. There are currently no

soil or groundwater health risk values associated with PFHpA.
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Slee Street, Kenyon, MN
Kenyon Fire Department Fire Foam Training Area
April 29, 2009

Photograph 1
Fire foam was sprayed on the east (left) side of the Slee Street, between Cross and and Pine Streets. View from
north of the training area facing south.

———

Photograph 2
View of the same training area along the east (right) side of Slee Street, from the south facing north.

N. Rodning Page1of1l




ENVIRONMENTAL BORING LOG

5910 Rice Creek Parkway, Suite 100 BORING ID:  B-1
St. Paul, Minnesota 55126

D E LTA TOTAL DEPTH: 20’

PROJECT INFORMATION DRILLING INFORMATION
Project:  PFC's in Fire Fighting Foam Drilling Co.:  Glacier Drilling
Site Location: Kenyon, MN Drill Crew Chief: Chris Niesen
Job No.: 19382DEL04 Rig Type: Remote Controlled Track Geoprobe
Logged By: Kyle Von Spreecken Method of Drilling: Direct Push Probe
Weather:  Sunny Soil Sampling Method: 5' samplers with liners
Date Completed: 5/15/09 Surface Elevation (feet): NA
= Water Level During Drilling: Dry Field Screening Instrument: None
LAB PID
DEPTH | LITHOLOGY| DESCRIPTION USCS SAMP. ppm
0 s PT NA
f—r2—r2- (0.00,0.50) TOPSOIL: Grass and black topsoil. Top 5 ft hand SM
JE=T =TT |\ augered.
S D
R R
JET=T = T=l (0.50,2.00) SILTY SAND: Dark brown silty sand, trace of gravel )
U2 S aUe SR el S paUe 9 ; SM Composite
TrToTrTf\ <1/2", moist.
REE AR S AR AR Sample from
Bfoe e o 0'-4.
— 2.00, 3.00) SILTY SAND: Brown silty sand and gravel, moist. ML
NN | ( ) ty g oL
(3.00, 3.25) SILT: Dark brown/black silt, trace of clay, moist.
(3.25, 4.00) SILTY CLAY: Light brown silty clay, trace of sand, CL
moist.
Composite
(4.00, 7.00) SILTY CLAY: Brown silty clay, trace of sand, moist. Sarzlplesfrom
CL oo
(7.00, 10.00) SANDY CLAY: Light brown sandy clay, moist/soft.
(10.00, 12.00) SILTY CLAY: Light brown/rust silty clay, wet cL
(12.00, 15.00) SANDY SILT: Light brown sandy silt, trace of clay, SM
moist to dry.
(15.00, 17.50) SILTACEOUS SHALE: Light brown/gray silt, some ML
weathered bedrock (shale), dry.
(17.50, 20.00) SHALE: Gray, weathered bedrock, trace of silt, dry,
crumbly.

Comments: E.O.B. and refusal at 20'.
Boring Location: 44 16.481' N / 92 58.952' W Page 1 of 1




ENVIRONMENTAL BORING LOG

5910 Rice Creek Parkway, Suite 100 BORING ID:  B-2

St. Paul, Minnesota 55126

DELTA

TOTAL DEPTH: 15'

PROJECT INFORMATION

DRILLING INFORMATION

Project: PFC's in Fire Fighting Foam
Site Location: Kenyon, MN

Job No.: 19382DEL04

Logged By: Kyle Von Spreecken
Weather:  Sunny

Date Completed: 5/15/09

= Water Level During Drilling: Dry

Drilling Co.:  Glacier Drilling
Drill Crew Chief: Chris Niesen

Rig Type: Remote Controlled Track Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 5' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

LAB PID
DEPTH | LITHOLOGY| DESCRIPTION USCS SAMP. ppm
07 my pay ~ NA
OO0 00) (0.00,0.25) FILL: Light brown sand and gravel fill. Top 5 ft hand SW
C | augered.
1O 000
TTTTTTT| (0.25 1.25) SAND AND GRAVEL: Brown sand and gravel, SM
|ET=T T\ dry/moist.
— N N CL Composite
‘%‘%‘%‘%‘- (1.25, 2.00) SILTY SAND: Dark brown silty sand, moist. Sang_'e4Tf°m
NN\ (2.00, 3.25) SILTY CLAY: Black silty clay, moist. cL
SN : _
i aaae (3.25, 5.50) SILTY CLAY: Brown silty clay, moist.
| N
NN\
TN\ (5.50, 9.00) SILTY CLAY: Light brown silty clay, moist/soft. CL . X
NN N\ N\ — omposite
§ § § % - Sample from
__________ 4-8.
NN\
IS
NN\
NN\
— - — .4 (9.00, 10.50) SANDY SILT: Light brown/rust sandy silt, dry to moist, SM
— .7 bhard
10| — = —
Il === (10.50, 14.00) SANDY SILT: Light brown/gray sandy silt, trace of SM
— . — .+ gravel <1/2", dry/moist.
| o (14.00, 14.20) SILTY CLAY: Brown silty clay, moist.
_____ CL
(14.20, 15.00) SILTACEOUS SHALE: Ligth brown/gray silt and ML
15 - weathered bedrock (shale), dry, hard.
Comments: E.O.B. and refusal at 15'.
Boring Location: 44 16.498' N / 92 58.958' W Page 1 of 1
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Background — Luverne Fire Foam Training Area

The former Luverne Fire Department Fire Chief completed a firefighting foam use questionnaire via a
telephone interview in September 2008, indicating the department’'s occasional use of AR-AFFF for
training at a tree/brush dump situated one-half mile south of town, on the east side of Highway 75. A copy
of the questionnaire was included in Appendix | of Delta’s June 2009 Report. The location of the fire foam
training area is shown on Figure 1, Fire Foam Training Area Location, Luverne, included in Appendix
D. The former Fire Chief was unsure of the AR-AFFF foam brand. In a follow-up conversation with the
current Luverne Fire Chief, he indicated that the training with AR-AFFF at the tree/brush dump was a
one-time event that occurred in approximately 2005, and that a burn pan was used for the training fire.
The burn pan was placed toward the east end of an unpaved driveway leading to the brush/tree pile, on
the south side of the driveway. The site is relatively flat, with a slight downward grade from the area
where the burn pan was used toward a south-adjoining pond. The pond is located approximately 150 feet
south of the area where the burn pan was placed. Photographs of the training area are included in

Appendix D.

An access agreement was signed by the current Luverne Fire Chief and the MPCA, allowing access for a
site reconnaissance and sampling at the fire foam training area. A copy of the access agreement was

included in appendix | of Delta’s June 2009 Report.

As presented in the April 2009 report, the inferred groundwater flow direction in the area of the fire foam
training area is easterly in the surficial deposits aquifer, and southerly in the uppermost bedrock aquifer. A
municipal well labeled “Well 2A” was observed on the northeast corner of the tree/brush dump,
approximately 325 feet northeast of the spot where the burn pan was situated during the foam training
exercise. While this well was labeled 2A, a map provided by the Minnesota Department of Health

indicates this is municipal well 23. A residential well was also observed on the north-adjoining property.

Sample Collection — Luverne Fire Foam Training Area

On May 22, 2009, three soil borings were advanced at the Luverne tree/brush dump. Soil boring locations
are shown on the figure Luverne Fire Department Fire Foam Training Area included in Appendix D.
Soil borings were advanced by West Central Environmental Consultants using push probe drilling
technology, under the oversight of Delta personnel. Soil samples were collected continuously and logged
onto soil boring logs. Soil boring logs detailing soil descriptions, groundwater depths, boring depths, and

the GPS locations of the borings are included in Appendix D.
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Boring B-2 was located at the approximate spot where the burn pan was situated and was advanced to a
depth of 12 feet below the ground surface (bgs). Soils in B-2 consisted of one foot of topsoil and sandy
clay to a depth of 4 feet bgs, over gravelly sand; groundwater was encountered at a depth of 9 feet bgs.
B-1 and B-3 were located to the north and south of B-2, respectively. B-1 was advanced to a depth of 8
feet bgs, and B-3 was advanced to a depth of 12 feet bgs. Soils in B-1 and B-3 consisted of varying
depths of topsoil and sandy clay over gravelly sand; groundwater in borings B-1 and B-3 was
encountered at depths of 7 feet and 10 feet bgs, respectively. Upon completion of groundwater sampling

at each boring, the boring was grouted and sealed in accordance with applicable State requirements.

Soil samples were collected from all three borings from depths of 0 to 4 feet bgs and from 4 to 8 feet bgs
for laboratory analysis. The soil and groundwater samples were collected for laboratory analysis of PFCs
as described in Appendix Q, Sampling Methodologies and submitted to Axys Analytical Services LTD.
A second set of soil and groundwater samples were also submitted to MPI Research for laboratory

analysis of PFCs, for laboratory comparison purposes.

Sampling Results — Luverne Fire Foam Training Area

Laboratory analysis of soil samples detected only one PFC compound in only one soil sample: 0.481
nanograms per gram (ng/g) PFOS were detected in the soil sample collected from B-2 from a depth of 0-4
feet bgs. Ng/g is equivalent to parts-per-billion. No other PFC compounds were detected in any of the
Luverne soil samples. All soil sample analytical results, including non-detect results, are summarized in
Table 1, Soil and Sediment Analytical Results, PFCs and TOC, of this report. A copy of the laboratory

report for soil and groundwater samples, with the chain-of-custody record, is included in Appendix R.

Laboratory analysis of groundwater samples detected PFC compound concentrations all three
groundwater samples collected from the Luverne fire foam training area, as listed in the table below. All
groundwater analytical results are summarized in Table 2, Groundwater and Surface Water Analytical
Results, PFCs.

Groundwater Sample PFC Detections — Luverne Fire Foam Training Area

Soil Boring Compound Concentration

B-1 18.1 ng/L PFOS

2.73 ng/L PFOA
B-2 25.1 ng/L PFHxS
18.4 ng/L PFOS




Report of Investigation Activities at Appendix D
Select Firefighting Foam Training Areas and Luverne Fire Foam Training Area
Foam Discharge Sites in Minnesota

February 10, 2010

Delta Project No. 19382-DELO

Page 3

Groundwater Sample PFC Detections — Luverne Fire Foam Training Area

Soil Boring Compound Concentration
3.99 ng/L PFPeA

11.3 ng/L PFHXA

B-3 3.39 ng/L PFOA

28.8 ng/L PFHxS

20.1 ng/L PFOS

Laboratory results in nanograms per liter (ng/L), which is equivalent to parts per trillion (ppt).

Discussion and Conclusion — Luverne Fire Foam Training Area

Based on information provided by the current and former Luverne Fire Department Fire Chiefs, Class B
foam was used in training on one occasion, in 2005, at the municipal tree/brush dump. Municipal well 23
is located on the northeast corner of the tree/brush dump, approximately 325 feet northeast of the spot

where the burn pan was situated during the 2005 foam training exercise.

The only PFC compound detected in any of the soil samples collected at the municipal tree/brush dump
was 0.481 ng/g PFOS detected in the 0-4 foot sample collected from B-2. The MPCA has defined soil
Tier 1 Residential Soil Reference Value (SRV) for PFOS of 2100 ng/g, a Tier 2 Recreational SRV of 2600
ng/g, and a Tier 2 Industrial SRV of 14000 ng/g for PFOS. The detected PFOS concentration in the
Luverne B-2, 0-4 foot sample did not meet or exceed any of the MPCA SRVs.

PFC compounds were detected in all three groundwater samples collected at the Luverne site. The
Minnesota Department of Health has defined drinking water values only for PFOS, PFOA, PFBA and
PFBS. The Health Risk Limit (HRL) for both PFOS and PFOA in drinking water is 300 ng/L. The chronic
exposure Health Based Value (HBV) for both PFBA and PFBS is 7000 ng/L. The HBVs are developed by
the MDH as interim guidance until a HRL can be established. A Risk Assessment Advice (RAA) for

PFHXS does not specify numerical values.

The detected PFC concentrations in the Luverne groundwater samples did not meet or exceed the HRLs
for PFOS or PFOA nor the HBVs for PFBA or PFBS.

The following observations were noted in analyzing PFC laboratory data:
= The perfluorosulfonates (PFHxS, and PFOS) were detected at higher concentrations in

groundwater than the perfluorocarboxylic acids. This trend is reflected in Graph A, Luverne
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Groundwater Samples, PFC Concentrations. The highest concentrations were of PFHXS, a
six-chain fluorinated carbon compound.

®= The lack of PFCs in the soil samples (except PFOS in the B-2 soil sample), and the presence of
PFCs in the groundwater samples may be indicative of another source of PFCs in the

groundwater.
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Tree/Brush Dump, Luverne, MN
Luverne Fire Department Fire Foam Training Area
May 21, 2009

Photograph 1
Location of soil boring B-1, view facing east toward the tree/brush pile. B-1 was placed between the spot where
the burn pan was situated and a nearby municipal well.

Photograph 2
Location of soil boring B-2, view facing northeast toward the tree/brush pile. B-2 was placed at the (approximate)
spot where the burn pan was situated during the 2005 fire foam training event.

C. Sorensen Page 1 of 2




Tree/Brush Dump, Luverne, MN
Luverne Fire Department Fire Foam Training Area
May 21, 2009

Photograph 3
Soil boring B-3 was located between B-2 and the south-adjoining pond, view facing east.

Photograph 4
Boring B-2 is in the foreground and B-3 is near the tree line. View facing south.

C. Sorensen Page 2 of 2




DELTA

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

ENVIRONMENTAL BORING LOG
BORING ID: B-1

TOTAL DEPTH: 8'

PROJECT INFORMATION

DRILLING INFORMATION

Project:

PFC's in Fire Fighting Foam

Site Location: Luverne, MN
: 19382DEL04
Logged By: Cheryl Sorensen

Job No.

Weather:

60 degrees. Cloudy

Date Completed: 5/22/09
= Water Level During Drilling: 7'

Drilling Co.:  West Central Environmental Consultants
Drill Crew Chief: NA

Rig Type: Truck-Mounted Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 4' samplers with liners

Surface Elevation (feet): NA

Field Screening Instrument: None

DEPTH

LITHOLOGY

DESCRIPTION

LAB PID
USCS | sawmp. ppm

0,

(0.00, 1.00) TOPSOIL: Grass and black/dark brown topsoil, moist.
Top 5 ft hand augered.

PT NA

(1.00, 4.00) GRAVEL AND SAND: Light brown gravelly sand fine to
very coarse, rounded to well rounded gravel, moist.

SW

Composite
Sample from
0'-4.

(4.00, 8.00) GRAVEL AND SAND: Same as above, wet at 7'.

SW

Composite
Sample from
4' -8

Water Sample
from 3' - 8".

Comments: E.O.B. at 8.

Boring Location: 43 37.812' N/ 96 12.652' W

Page 1 of 1




ENVIRONMENTAL BORING LOG
5910 Rice Creek Parkway, Suite 100 BORING ID:  B-2
D E LTA St. Paul, Minnesota 55126 TOTAL DEPTH: 12'
PROJECT INFORMATION DRILLING INFORMATION
Project: PFC's in Fire Fighting Foam Drilling Co.:  West Central Environmental Consultants
Site Location: Luverne, MN Drill Crew Chief: NA
Job No.: 19382DEL04 Rig Type: Truck-Mounted Geoprobe
Logged By: Cheryl Sorensen Method of Drilling: Direct Push Probe
Weather: 60 degrees. Cloudy Soil Sampling Method: 4' samplers with liners
Date Completed: 5/22/09 Surface Elevation (feet): NA
=  Water Level During Drilling: 9' Field Screening Instrument: None
LAB PID
DEPTH | LITHOLOGY| DESCRIPTION USCS SAMP. ppm
0 W PT NA
AA A (0.00, 3.00) TOPSOIL: Gravel and dark brown/black topsoil, moist.
N 5\& 5\& Top 5 ft hand augered.
Tl % 2%
o && &&
i N && 5\& Composite
Sample from
NN 0-4.
(3.00, 4.00) SANDY CLAY: Light brown sandy clay, soft, plastic, cL
moist.
(4.00, 8.00) GRAVEL AND SAND: Light brown gravelly sand, SwW
rounded fine to medium gravel, very fine to very coarse sand, moist.
Composite
Sample from
4'-8.
(8.00, 12.00) GRAVEL AND SAND: As above. Wet at 9'. Dark SwW
brown at 11.75".
Water Sample
from 7' - 12",
Comments: E.O.B. at 12"
Boring Location: 43 37.796' N / 96 12.654' W Page 1 of 1




ENVIRONMENTAL BORING LOG
5910 Rice Creek Parkway, Suite 100 BORING ID: ~ B-3
D E LTA St. Paul, Minnesota 55126 TOTAL DEPTH: 12'
PROJECT INFORMATION DRILLING INFORMATION
Project: PFC's in Fire Fighting Foam Drilling Co.:  West Central Environmental Consultants
Site Location: Luverne, MN Drill Crew Chief: NA
Job No.: 19382DEL04 Rig Type: Truck-Mounted Geoprobe
Logged By: Cheryl Sorensen Method of Drilling: Direct Push Probe
Weather: 60 degrees. Cloudy Soil Sampling Method: 4' samplers with liners
Date Completed: 5/22/09 Surface Elevation (feet): NA
= Water Level During Drilling: 10' Field Screening Instrument: None
LAB PID
DEPTH | LITHOLOGY DESCRIPTION USCS | samP. ppm
0 W PT NA
AA A (0.00, 3.00) TOPSOIL: Grass, dark brown/black topsoil, roots, moist.
N 5\& 5\& Top 5 ft hand augered.
Tl % 2%
o && &&
i N && 5\& Composite
Sample from
NN 0-4.
1A 5
/ ./ (3.00, 5.00) CLAYEY SAND: Light brown/light gray clayey sand and SC
i silt, moist.
%g?;g?;g? (5.00, 8.00) GRAVEL AND SAND: Light brown gravelly sand,
%¢_O_¢_O¢§3 rounded to well rounded sand and gravel, moist.
EE Ee 2 Composite
9 0 _C> e _<> e 9 Sample from
ST TISTES: 48
|GeSeSeg
Srierterte
| —o@.—ﬁe.—of—
KOy (8.00, 12.00) GRAVEL AND SAND: As above. Wet at 10'.
O OO
O OO
O OO
>4 10 O_O__O_C Water Sample
gl from 7"- 12"
STARSTASTES:
Jlegtsgiorts
] '067(56.‘06-
Comments: E.O.B. at 12"
Boring Location: 43 37.785' N / 96 12.660' W Page 1 of 1
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Background and Access — Rochester Fire Foam Training Area

The Rochester Fire Department Deputy Fire Chief submitted a completed firefighting foam use
guestionnaire to Delta in April 2008, indicating the department’s use of 3M-brand AFFF for annual
training. A copy of the questionnaire was included in Appendix L of Delta’s June 2009 Report. Follow-up
conversations with the Rochester Deputy Fire Chief revealed that the training location address listed on
the questionnaire was where Class A foam is used in training; the department trained in the past with
Class B AFFF at the Olmsted County Fairgrounds in Rochester, in a parking lot located adjacent
northeast of the fairground grandstand. The location of the fire foam training area is shown on Figure 1,
Fire Foam Training Area Location, Rochester, included in Appendix E. The Rochester Fire
Department last trained with Class B foam about seven or eight years ago. Five gallons or less of foam
concentrate was used per annual training event. The fire foam training area is relatively flat, with no

obvious surface runoff direction. Photographs of the training area are included in Appendix E.
The fairground property is owned by Olmsted County. An access agreement signed by the Olmsted
County Administrator and the MPCA, allowing access for a site reconnaissance and sampling at the fire

foam training area, was included in Appendix L of Delta’s June 2009 Report.

As presented in Delta’s April 2009 report, the inferred groundwater flow direction in the area of the fire

foam training area is to the north-northwest.

Sample Collection — Rochester Fire Foam Training Area

On May 28, 2009, two soil borings were advanced within the fire foam training area at the Olmsted
County Fairgrounds. Soil boring locations are shown on the figure Rochester Fire Department Fire
Foam Training Area included in Appendix E. Soil borings were advanced by West Central
Environmental Consultants using push probe drilling technology, under the oversight of Delta personnel.
Soil samples were collected continuously and logged onto soil boring logs. Soil boring logs detailing soll

descriptions, boring depths, and the GPS locations of the borings are included in Appendix E.

Borings B-1 and B-2 were advanced to depths of 15 feet and 14.75 feet below grade surface (bgs),
respectively. Soils encountered in both borings consisted of fill over a two-foot layer of black silt, underlain
by sand with minor gravel to the bottom of the borings, where sandstone bedrock was encountered. Wet
sand was encountered in B-1 from 14.5 to 15 feet bgs, however, an insufficient volume of water was
recoverable for sampling. Groundwater was not encountered in B-2. Both borings were sealed in

accordance with applicable State requirements.
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Soils samples were collected from both borings from depths of 0 to 4 feet bgs and from 4 to 8 feet bgs for
laboratory analysis of PFCs as described in Appendix Q, Sampling Methodologies and submitted to

Axys Analytical Services LTD.

Sampling Results — Rochester Fire Foam Training Area

Laboratory analysis detected PFC compound concentrations in soil samples collected from the former
Rochester fire foam training areas as listed in the table below. All soil sample analytical results, including
non-detect results, are summarized in Table 1, Soil and Sediment Analytical Results, PFCs and TOC,

of this report. A copy of the laboratory report with the chain-of-custody record is included in Appendix R.

Soil Sample PFC Detections — Rochester Fire Department former Fire Foam Training Area

Soil Boring Sample Depth Compound Concentration
0.207 ng/g PFBA
B-1 0-4 feet 0.361 ng/g PFHXS

0.559 ng/g PFOS
0.142 ng/g PFBA
0.173 ng/g PFHXA
1.7 ng/g PFHXS
1.12 ng/g PFOS

B-2 0-4 feet

Laboratory results in nanograms per gram (ng/g), which is equivalent to parts per billion (ppb).

Discussion and Conclusion — Rochester Fire Foam Training Area

Based on information provided by the Rochester Fire Department Deputy Fire Chief, historical training
with 3M-brand Class B foam at the Olmsted County fairgrounds ceased in approximately 2001 or 2002.
Five gallons or less of foam concentrate were used per annual training event. Several PFC compounds
were detected in the shallow soil samples collected from both borings advanced through the former foam

training area, but no PFCs were detected in the deep (4 to 8 foot) soil samples.

The MPCA has defined soil Tier 1 Residential Soil Reference Values (SRVs), Tier 2 Recreational SRVSs,
and Tier 2 Industrial SRVs for the following PFC compounds:

Tier 1 Residential SRV Tier 2 Recreational SRV Tier 2 Industrial SRV
PFOS 2100 ng/g 2600 ng/g 14000 ng/g
PFBA 77000 ng/g 94000 ng/g 500000 ng/g
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No SRVs have been defined for PFHxS or PHFxA. None of the detected PFOS or PFBA concentrations
in the Rochester soil samples met or exceeded any of the MPCA SRVs.

The following observations were noted in analyzing PFC soil laboratory data:

= While all detected PFC concentrations in the shallow soil samples were relatively low, the
perfluorosulfonates (PFHxS, and PFOS) were detected at higher concentrations than the
perfluorocarboxylic acids (PFBA and PFHxA). This trend is shown in Graph A, Rochester
Soil Samples, Soil Depth vs. PFC Concentration included in Appendix E.

= The lack of PFCs in the deeper soils may be due to either the PFCs migrating more readily
out of the soil column at depth, or the lack of PFC migration from shallow soils to deeper
soils.
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Olmsted County Fairground Parking Lot, Rochester, MN
Rochester Fire Department Fire Foam Training Area
April 29 and May 28, 2009

Photograph 1
Fire foam was sprayed on the gravel parking lot located northeast of the Fairgrounds grandstand. View facing

south.

Photograph 2
Soil borings B-1 in the background and B-2 in the foreground.

N. Rodning, C. McKay Page1of1l




5910 Rice Creek Parkway, Suite 100

St. Paul, Minnesota 55126

DELTA

ENVIRONMENTAL BORING LOG
BORING ID: B-1

TOTAL DEPTH: 15'

PROJECT INFORMATION

DRILLING INFORMATION

Project:

PFC's in Fire Fighting Foam

Site Location: Rochester, MN

Job No.:

19382DEL03

Logged By: Curt McKay

Weather: NA

Date Completed: 5/28/09

= Water Level During Drilling: 14.5'

Drilling Co.:  West Central Environmental Consultants
Drill Crew Chief: NA
Rig Type: Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 5' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

LAB PID
DEPTH | LITHOLOGY DESCRIPTION USCS SAMP. ppm
0 pesaess . NA
jﬁépv Q'opv (0.00, 1.00) GRAVEL: Fill. Top 5" hand augered. GP
| N7 O 7
(.00, 3.00) SILT: Black, moist.
SM Composite
Sample from
0'-4.
(3.00, 8.00) SAND: Brown, medium grain, moist.
SP
Becoming more moist at 6' bgs. Composite
Sample from
4'-8.
(8.00, 12.00) SAND AND GRAVEL: Brown, medium to coarse sand,
gravel < 1", slightly moist.
SP & GP
(12.00, 13.50) SAND: Brown, medium grain, moist. sp
(13.50, 14.50) SAND AND GRAVEL: Dark brown, medium to coarse SP &GP
sand, gravel < 1", slightly moist.
SP
(14.50, 14.75) SAND: Light brown, fine grain, wet. SP&GP
(14.75, 15.00) SAND AND GRAVEL: Brown, medium sand, gravel
<1/2", wet.
Comments: E.O.B. at 15' due to refusal. Insufficient water volume for sampling.
Boring Location: 44 00.159' N / 92 27.799' W Page 1 of 1




ENVIRONMENTAL BORING LOG

5910 Rice Creek Parkway, Suite 100 BORING ID:  B-2
St. Paul, Minnesota 55126 TOTAL DEPTH: 14.75'

DELTA

PROJECT INFORMATION DRILLING INFORMATION
Project: PFC's in Fire Fighting Foam Drilling Co.:  West Central Environmental Consultants
Site Location: Rochester, MN Drill Crew Chief: NA
Job No.: 19382DELO03 Rig Type: Geoprobe
Logged By: Curt McKay Method of Drilling: Direct Push Probe
Weather:  NA Soil Sampling Method: 5' samplers with liners
Date Completed: 5/28/09 Surface Elevation (feet): NA
= Water Level During Drilling: Dry Field Screening Instrument: None
LAB PID
DEPTH | LITHOLOGY DESCRIPTION USCS SAMP. ppm
0 | Nz iz oy
Q;Qv Q;Qv (0.00, 1.00) GRAVEL.: Fill. Top 5ft hand augered. GP NA
NOZROZ
—-—-—-— (1.00, 3.00) SILT: Black, moist.
e SM _
L ] Composite
i Sample from
||ty 0-4.
JeleTeTe"e"e"| (.00, 14.75) SAND: Brown, medium grain, moist.
N
T Composite
............. Sample from
I BOODE 4-8.
10710000 sp
@ 13.75' light brown, fine grain, dry.
Tieieii+++.| @ 14.75 bedrock/sandstone, dry.

Comments: E.O.B. at 14.75' due to refusal.
Boring Location: 44 00.165' N / 92 27.792' W Page 1 of 1
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Background and Access — Bemidji Fire Foam Training Area

In May 2008 the Bemidji Fire Chief returned a completed firefighting foam use questionnaire indicating
the Bemidji Fire Department’'s use of approximately five gallons of 3M-brand Class B AFFF in annual
training exercises. A copy of the questionnaire was included in Appendix A of Delta’'s June 2009 Report.
The foam training exercises take place at the Bemidji Regional Airport, in a grassy area in front
(northeast) of the Bemidiji Airport fire department building. Spent foam is collected into the airport’s glycol
recovery system via several storm sewer grates present in the training area. The storm grates are
connected to two 10,000-gallon capacity concrete tanks that are situated beneath the grates. However, it
appears that spent foam may also break down at the surface and be absorbed into the soil. The location
of the foam training area at the Bemidji Regional Airport is shown on Figure 1, Fire Foam Training Area
Location, Bemidji, included in Appendix F. Photos of the fire foam training area are also included in

Appendix F.
An access agreement was signed by the Executive Director of the Bemidji Regional Airport Authority and
the MPCA, allowing access for a site reconnaissance and sampling at the fire foam training area. A copy

of the access agreement was included in Appendix A of Delta’s June 2009 Report.

Sample Collection — Bemidji Fire Foam Training Area

Prior to sampling at the Bemidji Regional Airport, an air space permit was obtained from the Federal
Aviation Administration (FAA) in accordance with Federal Aviation Regulations (FAR) Part 77.13. A copy

of the permit “Final Determination” is included in Appendix F.

On November 5, 2009, two soil borings were advanced within the fire foam training area at the Bemidiji
Regional Airport. Soil boring locations are shown on the figure Bemidji Fire Department Fire Foam
Training Area included in Appendix F. Soil borings were advanced by Glacier Inc. using push probe
drilling technology, under the oversight of Delta personnel. Soil samples were collected continuously and
logged onto soil boring logs. Soil boring logs detailing soil descriptions, boring depths, and the GPS

locations of the borings are included in Appendix F.

Borings B-1 and B-2 were advanced to a depth of 20 feet below grade surface (bgs). Soils encountered in
both borings consisted of brown, medium- to large-grained sand. Groundwater was encountered in both
borings at an approximate depth of 14.5 to 14.75 feet bgs. No staining, or foul or unusual odors were
noted in the soils. Temporary wells with five-foot screens were set to the bottom of the borings for the
collection of groundwater samples. Upon completion of groundwater sampling at each boring, the boring

was grouted and sealed in accordance with applicable State requirements.
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Soil samples were collected from both borings from depths of 0 to 4 feet bgs and from 4 to 8 feet bgs for
laboratory analysis. The soil and groundwater samples were collected for laboratory analysis of PFCs as
described in Appendix Q, Sampling Methodologies and submitted to Axys Analytical Services LTD.

Sampling Results — Bemidji Fire Foam Training Area

Laboratory analysis detected PFC compound concentrations in soil samples collected at the Bemidiji fire
foam training area as listed in the table below. All soil sample analytical results, including non-detect
results, are summarized in Table 1, Soil and Sediment Analytical Results, PFCs and TOC, of this

report. A copy of the laboratory report with the chain-of-custody record is included in Appendix R.

Soil Sample PFC Detections — Bemidji Fire Department Fire Foam Training Area

Soil Boring Sample Depth Compound Concentration
0.216 ng/g PFHxA
0.118 ng/g PFOA
B-1 0-4 feet 3.12 ng/g PFHXS
55.7 ng/g PFOS
0.112 ng/g PFOSA
0.498 ng/g PFOA
0.267 ng/g PFBS
3.98 ng/g PFHxS
56 ng/g PFOS
0.184 ng/g PFBA
0.322 ng/g PFPeA
1.44 ng/g PFHXA
0.143 ng/g PFHpA
B-2 0-4 feet 1.31 ng/g PFOA
0.099 ng/g PFNA
13.9 ng/g PFHxXS
1200 ng/g PFOS
18.5 ng/g PFOSA
B-2 4-8 feet 0.411 ng/g PFHxA
0.917 ng/g PFHpA
19.6 ng/g PFOA
0.957 ng/g PFBS

B-1 4-8 feet
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Soil Sample PFC Detections — Bemidji Fire Department Fire Foam Training Area

Soil Boring Sample Depth Compound Concentration
147 ng/g PFHXS
606 ng/g PFOS

Laboratory results in nanograms per gram (ng/g), which is equivalent to parts per billion (ppb).

Laboratory analysis of groundwater samples detected PFC compound concentrations in both
groundwater samples collected from the Bemidji fire foam training area, as listed in the table below. All
groundwater analytical results are summarized in Table 2, Groundwater and Surface Water Analytical
Results, PFCs.

Groundwater Sample PFC Detections — Bemidji Fire Foam Training Area

Soil Boring Compound Concentration

4.14 ng/L PFBA

3.85 ng/L PFPeA

14.5 ng/L PFHXA

3.75 ng/L PFHpA
B-1 g p

49 ng/L PFOA

19.1 ng/L PFBS

227 ng/L PFHXS

483 ng/L PFOS

21.1 ng/L PFBA
55.5 ng/L PFPeA
340 ng/L PFHXA
33.8 ng/L PFHpA
200 ng/L PFOA
129 ng/L PFBS
1490 ng/L PFHxS
789 ng/L PFOS

B-2

Laboratory results in nanograms per liter (ng/L), which is equivalent to parts per trillion (ppt).
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Discussion and Conclusion — Bemidji Fire Foam Training Area

Based on information provided by the Bemidji Fire Chief, 3M-brand Class B AFFF is used in annual fire
foam training exercises at the Bemidji Regional Airport. Approximately five gallons of foam are used per

training event.

Several PFC compounds were detected in the shallow (0-4 feet) and deep (4-8 feet) soil samples
collected from B-1 and B-2, which were advanced through the firefighting foam training area. The MPCA
has defined soil Tier 1 Residential Soil Reference Values (SRVs), Tier 2 Recreational SRVs, and Tier 2
Industrial SRVs for only the following PFC compounds:

Tier 1 Residential SRV~ Tier 2 Recreational SRV Tier 2 Industrial SRV

PFOS 2100 ng/g 2600 ng/g 14000 ng/g
PFOA 2100 ng/g 2500 ng/g 13000 ng/g
PFBA 77000 ng/g 94000 ng/g 500000 ng/g

None of the detected PFC concentrations in the Bemidji soil samples met or exceeded any of the MPCA
SRVs.

Several PFC compounds were detected in the groundwater samples collected from Bemidji B-1 and B-2,
however, they were not necessarily the same compounds that were detected in the corresponding soil
samples. The Minnesota Department of Health has defined drinking water values only for PFOS, PFOA,
PFBA and PFBS. The Health Risk Limit (HRL) for both PFOS and PFOA in drinking water is 300 ng/L.
The chronic exposure Health Based Value (HBV) for both PFBA and PFBS is 7000 ng/L. The HBVs are
developed by the MDH as interim guidance until a HRL can be established. A Risk Assessment Advice

(RAA) for PFHXS does not specify numerical values.

The PFOS concentrations detected in both the B-1 and B-2 groundwater samples exceeded the HRL for
PFOS. Other detected PFC concentrations in the Bemidiji groundwater samples did not meet or exceed
the HRL for PFOA nor the HBVs for PFBA or PFBS.

The following observations were noted in analyzing PFC laboratory data and sample depths:
= Perfluorosulfonates (PFHxS and PFOS) were detected at significantly higher concentrations than
the perfluorocarboxylic acids in both soil and groundwater samples. This trend is reflected in
Graph A, Bemidji Soil Samples, Soil Depth vs. PFC Concentrations, and Graph B, Bemidiji
Groundwater Samples, PFC Concentrations.
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®= The individual PFC compounds detected in the soil samples did not necessarily correspond to the
PFC compounds detected in the corresponding groundwater sample.

= No trends were apparent in comparing soil sample depths and PFC concentrations.
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U.S. Department Airports District Office
of Transportation Minneapolis, MN 55450-2706

Federal Aviation
Administration

September 24, 2009

Delta Consultants
Attn: Nancy Rodning
5910 Rice Creek Pkwy
Suite 100
Shoreview, MN 55126
RE: (See attached Table 1 for referenced case(s))
**FINAL DETERMINATION**

Table 1 - Letter Referenced Case(s)

. . Latitude Longitude AGL JAMSL

ASN Prior ASN L ocation (NADS3) (NADS3) (Feet) I (Feet)

2009-AGL-1655- BEMIDJ, MN 47-30-23.74N 94-55-56.07W 15 1395
NRA

2009-AGL-1656- BEMIDJ, MN 47-30-23.61N 94-55-56.10W 15 1395
NRA

Description: Conduct soil boring operations.
We do not object with conditions to the construction described in this proposal provided:

Y ou comply with the requirements set forth in FAA Advisory Circular 150/5370-2E, "Operational Safety on
Airports During Construction.”

At least seventy two (72) hours prior to preconstruction meeting and/or construction start, the contractor
shall notify the local Tech Ops SSC Manager (contact information can be obtained from the MOCC at
800-322-8879).

The contractor should request to have a Tech Ops representative attend this meeting for the purpose of
identifying all FAA facilities, their associated critical areas, their associated cables (power & control) and
schedule shutdown of these facilities, if necessary. The local FAA Technical Operations (Tech Ops) office
shall be coordinated with, invited to al meetings pertaining to the above proposal and any/all concerns must be
addressed/resolved prior to construction start.

The contractor shall be responsible for locating utility lines and hand digging to locate FAA cabling and shall
provide adequate provisions to protect all FAA cables exposed during the proposed work.

The sponsor/contractor shall be responsible for notifying the Tech Ops District Office representative at the

project preconstruction meeting should cable rel ocation be necessary. Any damage to FAA cables, access roads,
or to FAA facilities during the construction will require the contractor to replace the damaged cables, access

Page 1 of 3



road, or FAA facilities to the Tech Ops District Office's requirements, and at the contractors' expense. If any
FAA cables are damaged, the sponsor shall replace the cables in their entirety. The splicing of cablesis not an
acceptable form of repair.

Construction material and equipment (including cranes) shall not be placed or parked where they may interfere
with the line-of-sight from any ATCT to the movement areas on the airfield or where they may interfere with
the operation of navigational aids.

The airport manager shall ensure that adequate construction oversight is maintained throughout all phases of the
project.

Airport management shall take action to ensure all vehicle/equipment operators who will have movement area
access are properly trained by airport personnel relative to FAR Part 139 compliance. Airport management
shall ensure that these vehicle operators have been trained/briefed on ground vehicle/equipment operations and
airport familiarization, with particular emphasis on runway incursion prevention. Penalties shall be outlined for
anyone involved in a vehicle deviation/runway incursion.

The airport manager must ensure that tenant and construction contractor personnel engaged in activities
involving unescorted operation on aircraft movement areas observe the proper procedures for communications,
including using appropriate radio frequencies.

Airport management shall issue and maintain appropriate NOTAMSs regarding the presence of personnel,
eguipment or open excavation in the runway or taxiway safety area during construction. Each runway or
taxiway that does not meet the requirements of 14 CFR Part 139.309 shall have aNOTAM issued describing
theirregularity.

Airport management must ensure that all equipment is appropriately marked and lighted and lowered to its
minimum height when not in use. All equipment and stored material must also be clear of all runway object free
areas and, if practicable, stored in a staging area when not in use.

A separate notice to the FAA isrequired for any construction equipment, such as temporary cranes, whose
working limits would exceed the height and lateral dimensions of your proposal.

This determination does not constitute FAA approval or disapproval of the physical development involved in
the proposal. It is a determination with respect to the safe and efficient use of navigable airspace by aircraft and
with respect to the safety of persons and property on the ground.

In making this determination, the FAA has considered matters such as the effects the proposal would have on
existing or planned traffic patterns of neighboring airports, the effects it would have on the existing airspace
structure and projected programs of the FAA, the effects it would have on the safety of persons and property
on the ground, and the effects that existing or proposed manmade objects (on file with the FAA), and known
natural objects within the affected area would have on the airport proposal.
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If you have any questions concerning this determination contact Dan Millenacker, (612) 713-4359,
daniel.j.millenacker@faa.gov.

Dan Millenacker

ADO

cc:

Mike Karvakko, Karvakko Engineering
Harold Van Leeuwen, BJI

Page 3 of 3



Bemidji Regional Airport, Bemidji, MN
Bemidji Fire Department Fire Foam Training Area
November 5, 2009

Photograph 1
View of the grassy training area where firefighting foam is discharged is located in front (northeast) of the airport
fire station, view facing northeast. The airport’s glycol collection system, including two underground storage tanks
(USTs), is located in this area.

C. McKay Page 1 of 2




Bemidji Regional Airport, Bemidji, MN
Bemidji Fire Department Fire Foam Training Area
November 5, 2009

Photograph 2
Boring B-1 was advanced within the fire foam training area, 19 feet north of the glycol USTs.

Photograph 3
Boring B-2 was advanced within the fire foam training area, 24 feet east of the glycol USTs.

C. McKay Page 2 of 2




DELTA

5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

ENVIRONMENTAL BORING LOG
BORING ID: B-1
TOTAL DEPTH: 20 feet below surface

PROJECT INFORMATION

DRILLING INFORMATION

Project:

Job No.:

Weather

PFC's in Fire Fighting Foam
Site Location: Bemidji, MN
19382DEL05

Logged By: Curt McKay

Date Completed: 11/5/09

= Water Level During Drilling:14.75 feet below surface

Drilling Co.:  Glacier
Drill Crew Chief: Chris Niesen
Rig Type: Truck-Mounted Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 5' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

DEPTH| LITHOLOGY, DESCRIPTION USCs LAB NA
SAMP. ppm
(0.00, 0.50) TOPSOIL NA
(0.50, 20.00) SAND: brown, medium grained, moist.
Composite
Sample from
0-4.
SP
Composite
Sample from
4'-8.
@10’ light brown, medium to coarse grained, moist.
@14.75' wet.
SW
Water
Sample from
15' - 20'.
Comments: E.O.B. at 20'".
Boring Location: 47 30.400' N / 94 55.947' W Page 1 of 1
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5910 Rice Creek Parkway, Suite 100
St. Paul, Minnesota 55126

ENVIRONMENTAL BORING LOG
BORING ID: B-2

TOTAL DEPTH: 20 feet below surface

PROJECT INFORMATION

DRILLING INFORMATION

Project:

Job No.:

Weather

PFC's in Fire Fighting Foam
Site Location: Bemidji, MN
19382DEL05

Logged By: Curt McKay

Date Completed: 11/5/09

= Water Level During Drilling:14.5 feet below surface

Drilling Co.:  Glacier
Drill Crew Chief: Chris Niesen
Rig Type: Truck-Mounted Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 5' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

DEPTH| LITHOLOGY, DESCRIPTION USCs LAB NA
SAMP. ppm
(0.00, 0.50) TOPSOIL NA
(0.50, 20.00) SAND: brown, medium grained, moist.
Composite
Sample from
0-4.
SP
Composite
Sample from
4'-8.
@10’ light brown, medium to coarse grained, moist.
@14.5' wet.
SW
Water
Sample from
15' - 20'.
Comments: E.O.B. at 20'".
Boring Location: 47 30.400' N / 94 55.947' W Page 1 of 1




Concentration, ng/g

GRAPH A
Bemidji Soil Samples
Soil Depth vs. PFC Concentrations
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60
40
20 A
0 ‘ — - ‘ ‘ ‘ —r

PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnA PFDoA PFBS PFHxS PFOS PFOSA
Note: PFOS values for Bemidji B-2 SL 0-4' and Bemidji B-2 SL 4-8' are 1200 and 606 ng/g, respectively.




Concentration, ng/L

800

GRAPH B

Bemidji Groundwater Samples
PFC Concentrations
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Background and Access — Goodview Fire Foam Training Area

The Goodview Fire Department Fire Chief completed a firefighting foam use questionnaire via a
telephone interview in September 2008, indicating the department’s historical use of Ansul-brand AFFF in
training exercises at the Goodview fire station. A copy of the questionnaire was included in Appendix F of
Delta’s June 2009 Report. The Goodview fire station is located at 4140 W. 5™ Street in Goodview, as
shown on Figure 1, Fire Foam Training Area Location, Goodview, which is included in Appendix G.
The Fire Chief indicated that the department no longer uses Class B foam in training, and that they
switched to F-500 foam in March 2008. The Goodview Fire Chief related that the department trained with
Class B AFFF approximately six times in twenty years at the fire station, and that the last foam training

event was approximately four to five years ago.

Class B foam was sprayed during training on the concrete apron in front (northeast) of the fire station
toward the street. Spent foam was allowed to dissipate over time, with some drainage to a storm sewer
drain located on the southwest side of West 5" Street, approximately 60 feet to the southeast of the fire
station. A storm sewer map provided by the City of Goodview shows the storm drain outflow point for this
sewer line at the north end of 39" Avenue in Goodview, into backwaters of the Missisippi River. The fire
department foam training area and the location of the storm sewer outflow pipe are shown on the figure

Goodview Fire Department Fire Foam Training Area included in Appendix G.
An access agreement was signed by the Goodview City Administrator and the MPCA, allowing access for
a site reconnaissance and sampling at the fire foam training area. A copy of the access agreement was

included in Appendix F of Delta’s June 2009 Report.

Sample Collection — Goodview Fire Foam Training Area/Storm Sewer Discharge Point

The fire foam training area in front of the Goodview Fire Station utilized by the Goodview Fire Department
is concrete-paved, and the pavement was observed to be in good condition. With no direct path for spent
foam to reach soils at or around the fire station, no sampling was done at the fire station. Runoff from the
training area is directed along concrete gutter to a storm sewer which discharges into the backwaters of

the Mississippi River.

On October 19, 2009, Delta collected a sediment sample (Sed-1) and a surface water sample (SW-1)
from an area of pooled water just below the storm sewer outflow point for the sewer line that extends
along 5™ Street in front of the fire station. The pooled water directly below the storm sewer pipe was more

than four feet deep. Sed-1 and SW-1 were collected approximately eight feet north of the end of the storm



Report of Investigation Activities at Appendix G
Select Firefighting Foam Training Areas and Goodview Fire Foam Training Area
Foam Discharge Sites in Minnesota

February 10, 2010

Delta Project No. 19382-DELO

Page 2

sewer pipe outflow, at the edge of the pooled water. Photographs of the storm sewer outlet and the

sample location are included in Appendix G.

Sediment and surface water samples were collected for laboratory analysis of PFCs as described in

Appendix Q, Sampling Methodologies and submitted to Axys Analytical Services LTD.

Sampling Results — Goodview Storm Sewer Discharge Point

Laboratory analysis detected only one PFC compound above the laboratory detection limits in the
sediment sample collected in Goodview: 0.332 nanograms per gram (ng/g) PFOS. Ng/g is is equivalent to
parts-per-billion. No other PFC compounds were detected in the Goodview sediment sample. All soil and
sediment sample analytical results, including non-detect results, are summarized in Table 1, Soil and
Sediment Analytical Results, PFCs and TOC, of this report. A copy of the laboratory report with the

chain-of-custody record is included in Appendix R.

Laboratory analysis of the surface water sample collected in Goodview detected PFC compound
concentrations, as listed in the table below. All groundwater analytical results are summarized in Table 2,

Groundwater and Surface Water Analytical Results, PFCs.

Surface Water Sample PFC Detections — Goodview Storm Sewer Discharge

Sample ID Compound Concentration

4.78 ng/L PFHXA

4.49 ng/L PFOA

SW-1 2.56 ng/L PFNA

2.82 ng/L PFDA

8.19 ng/L PFOS

Laboratory results in nanograms per liter (ng/L), which is equivalent to parts per trillion (ppt).

Discussion and Conclusion — Goodview Fire Foam Training Area and Storm Sewer Sampling

Based on information provided by the Goodview Fire Chief, Ansul-brand Class B AFFF was historically
used in fire training exercises in front of the Goodview Fire Station approximately six times in the last
twenty years. Five gallons of AFFF were used per training event, and the last training event was in 2004
or 2005. A potential route for spent foam to the environment was via a storm sewer grate near the fire

station. The storm sewer discharges to the backwaters of the Mississippi River at a point approximately



Report of Investigation Activities at Appendix G
Select Firefighting Foam Training Areas and Goodview Fire Foam Training Area
Foam Discharge Sites in Minnesota

February 10, 2010

Delta Project No. 19382-DELO

Page 3

%-mile northeast of the fire station. Only PFOS was detected in a sediment sample collected at the storm
sewer discharge area, while several PFC compounds were detected in a surface water sample collected

from that area.

The MPCA does not define sediment quality standards. Sediment quality targets, adopted for use in the
St. Louis River Area of Concern, can be used throughout the State as benchmark values for making

comparisons. However, there are no sediment quality targets for any of the PFC compounds.

The MPCA has defined Tier 1 Residential Soil Reference Values (SRVs), Tier 2 Recreational SRVs, and
Tier 2 Industrial SRVs for PFOS for soils, as follows:

Tier 1 Residential SRV  Tier 2 Recreational SRV Tier 2 Industrial SRV
PFOS 2100 ng/g 2600 ng/g 14000 ng/g

The PFOS concentration of 0.332 ng/g detected in the Goodview Sed-1 sample is below the MPCA
SRVs. While the SRVs are not necessarily applicable to river sediment samples, they are presented here

for comparison purposes only.

Surface water quality criteria are developed by the MPCA for specific surface water bodies only. The
MPCA has not developed general surface water quality criteria or site-specific ambient surface water

quality criteria for the portion of the Mississippi River where surface water samples were collected.

While PFCs were detected in the sediment and surface water samples collected at the end of the storm
sewer discharge point, the concentrations cannot definitively be linked to the use of Class B firefighting
foam at the Goodview Fire Station due to other potential unidentified sources of PFCs in the storm sewer

runoff and in the ambient environment.
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Goodview Fire Station
Fire Foam Training Area
April 7 and October 19, 2009

Photograph 1
Fire foam is sprayed onto the concrete apron in front of the fire station. Drainage is to 5" Street West at left.
Photo view facing southeast.

i SR

Photograph 2
Spent foam and water drain to a storm sewer grate in 5" Street West, approximately 60 feet to the southeast of
the fire station.

N. Rodning Page 1 of 2




Goodview Fire Station
Fire Foam Training Area
April 7 and October 19, 2009

Photograph 3
Storm sewer outflow pipe and sediment and surface water sample locations. The storm sewer is at the north end
of 39" Avenue, north of Theuer Boulevard, to backwaters of the Mississippi River.

N. Rodning Page 2 of 2
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Background and Access — Marathon Refinery Fire Foam Training Area

The Fire Chief at the Marathon Refinery in St. Paul Park returned a completed firefighting foam use
guestionnaire to Delta in May 2008, indicating the use of Thunderstorm Class B AR-AFFF in fire foam
training by the fire department at the refinery. The questionnaire indicated that 50 to 100 gallons of AR-
AFFF is used per semi-annual fire training event, with up to 250 gallons of foam concentrate used
annually for training. A copy of the questionnaire was included in Appendix N of Delta’s June 2009
Report. The fire foam training is conducted on a concrete pad at the fire training grounds near the
southwest corner of the refinery. The concrete pad is slightly raised above grade with 2- to 4-inch high
concrete curbing around the perimeter. The pad is surrounded by ten to twenty feet of river rock pebbles.
Pooled or collected liquids on the training pad drain to an on-site storm sewer system, which is routed to
an on-site wastewater treatment plant (WWTP). The fire training area was built in 1995; prior to 1995
training was conducted off-site. The location of the training area is shown on the figure Fire Foam
Training Area Location, Marathon Refinery, which is included in Appendix H. Photographs of the fire

training area are included in Appendix H.

During follow-up interviews, the Marathon Fire Chief confirmed the departments’ current use of Ansul-
brand Thunderstorm AR-AFFF since 2000, and stated that the department historically used AR-AFFF
manufactured by 3M for training from 1995 through approximately 2000.

As reported in Delta’s April 2009 Report, the Marathon Fire Chief recalled two fires in the past where
large amounts of Ansul Thunderstorm AR-AFFF were used. Approximately 6,500 gallons of foam were
used on a fire at Tank 120 in July 2004, and approximately 2,000 gallons of foam were used in December
2007 on a fire at Tank 82. Tank 120, along with eight other tanks, is surrounded by an earthen berm. The
Marathon Fire Chief indicated that the spent foam was contained within the bermed area and allowed to
break down; water from within the bermed area was pumped out. Under the oversight of the MPCA, the
soil from within the bermed area was excavated due to petroleum impacts; confirmation soil samples
were collected from the excavated area and results reported to the MPCA. Tank 120 is located

approximately 1,300 feet northeast of the fire training area.

According to the Marathon Environmental Coordinator, WWTP influent and effluent samples were
collected by the MPCA and analyzed for PFCs in 2007. The MPCA provided a table summary of sampling
analytical results, a copy of which was included in Delta’s June 2009 Report. Low levels of several PFC

compounds were detected in samples in both influent and effluent samples.
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There are several groundwater monitoring and recovery wells in the area of the fire training pad. A map
illustrating well locations provided by the Marathon Environmental Coordinator was included in Delta’s
June 2009 Report.

Groundwater studies associated with former 3M dumpsites and PFC contaminants have been conducted
by the MDH in southern Washington County, including St. Paul Park. The Marathon Refinery is in an area
where PFBA has been detected in the regional groundwater aquifer at concentrations of 1.0 ppb or
greater.

An access agreement was signed by the Minnesota Refining Division Manager of Marathon Petroleum
Company LLC and the MPCA, allowing access for sampling of existing groundwater monitoring wells at
the Marathon Refinery. A copy of the access agreement with an accompanying scope of work was
included in Appendix N of Delta’s June 2009 Report.

As presented in Delta’s April 2009 report, the inferred groundwater flow direction at the Marathon
Refinery is to the west. The groundwater flow direction was confirmed by the Marathon Refinery

Environmental Coordinator during the site reconnaissance conducted in March 2009.

Sample Collection — Marathon Refinery Fire Foam Training Area

Based on review of well logs and well location maps provided by Marathon, groundwater samples were
collected from the existing site wells listed below, unless noted otherwise. The wells were chosen based
on their locations relative to the fire training area and the location of the July 2004 fire. The well locations
are shown on the figure Fire Foam Training Area, Marathon Refinery, which is included in Appendix
H.

e MW-156, located adjacent east (upgradient) of the fire training area.

e MW-173, located near the southwest corner of the fire training area. Light non-aqueous phase
liquid (LNAPL) was found in MW-W173, therefore, a groundwater sample was not collected.

e EBH-1, located in the fire training area. LNAPL was found in EBH-1, therefore, a groundwater
sample was not collected.

e SP-11, a sand point well located approximately 300 feet west (downgradient) of the fire training
area.

e MW-172, located approximately 400 feet west of the training area.
e MW-101, located approximately 280 feet south-southwest of Tank 120.

e MW-912, located upgradient of the fire training area and Tank 120, near the east refinery property
boundary. The sample collected from this well was intended to serve as a “background” sample.
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The depths to water were measured at each well prior to sampling. As noted above, wells with LNAPL
were not sampled. Groundwater samples were collected using disposable bailers as described in
Appendix Q, Sampling Methodologies, and submitted to MPI Research for analysis of PFCs. A
duplicate groundwater sample was collected from MW-156.

Sampling Results — Marathon Refinery Fire Foam Training Area

Laboratory analysis detected PFC compound concentrations in groundwater samples collected at the
Marathon Refinery as listed in the table below. All groundwater sample analytical results, including non-
detect results, are summarized in Table 2, Groundwater and Surface Water Analytical Results, PFCs,

of this report. A copy of the laboratory report with the chain-of-custody record is included in Appendix R.

Groundwater Sample PFC Detections — Marathon Refinery Fire Foam Training Area

Calculated Compound
Concentration, Less the
Background Concentration at
MW-912

Detected Compound

Sample Location Concentration

MW-156

220 ng/L PFBA

(242) ng/L PFBA

1730 ng/L PFPeA

1432 ng/L PFPeA

527 ng/L PFHXA

475.5 ng/L PFHXA

200 ng/L PFHpA

178.2 ng/L PFHpA

73.1 ng/L PFOA

55.6 ng/L PFOA

26.9 ng/L PENA

(26.9) ng/L PFNA

2.58 ng/L PFUNnA

(2.58) ng/L PFUNA

462 ng/L PFBS

425 ng/L PFBS

10500 ng/L PFHXS

8920 ng/L PFHxS

14900 ng/L PFOS

14169 ng/L PFOS

MW-156 Duplicate

221 ng/L PFBA

(241) ng/L PFBA

1660 ng/L PFPeA

1362 ng/L PFPeA

534 ng/L PFHXA

482.5 ng/L PFHXA

184 ng/L PFHpA

162.2 ng/L PFHpA

81.4 ng/L PFOA

63.9 ng/L PFOA
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Groundwater Sample PFC Detections — Marathon Refinery Fire Foam Training Area

Sample Location

Detected Compound
Concentration

Calculated Compound
Concentration, Less the
Background Concentration at
MW-912

23.7 ng/L PENA

(23.7) ng/L PFNA

2.93 ng/L PFUNA

(2.93) ng/L PFUNA

502 ng/L PFBS

465 ng/L PFBS

8930 ng/L PFHxS

7350 ng/L PFHXS

11700 ng/L PFOS

10969 ng/L PFOS

2.62 ng/L PFOSA

2.62 ng/L PFOSA

182 ng/L PFBA

(280) ng/L PFBA

458 ng/L PFPeA

160 ng/L PFPeA

171 ng/L PFHXA

119.5 ng/L PFHXA

52.2 ng/L PFHpA

30.4 ng/L PFHpA

SP-11 35.6 ng/L PFOA 18.1 ng/L PFOA
20.7 ng/L PFNA (20.7) ng/L PFNA
369 ng/L PFBS 332 ng/L PFBS
4910 ng/L PFHXS 3330 ng/L PFHXS
5770 ng/L PFOS 5039 ng/L PFOS
59.8 ng/L PFBA (402.2) ng/L PFBA
245 ng/L PFPeA (53) ng/L PFPeA
154 ng/L PFHxXA 102.5 ng/L PFHxXA
25.1 ng/L PFHpA 3.3 ng/L PFHpA

MW-172

15.5 ng/L PFOA

(2) ng/L PFOA

11.4 ng/L PFNA

(11.4) ng/L PFNA

49 ng/L PFBS

12 ng/L PFBS

1220 ng/L PFHXS

(360) ng/L PFHXS

1330 ng/L PFOS

599 ng/L PFOS
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Groundwater Sample PFC Detections — Marathon Refinery Fire Foam Training Area

Sample Location

Detected Compound
Concentration

Calculated Compound
Concentration, Less the
Background Concentration at

MW-912

183 ng/L PFBA

(279) ng/L PFBA

403 ng/L PFPeA

105 ng/L PFPeA

150 ng/L PFHxA

98.5 ng/L PFHxA

12.4 ng/L PFHpA

(9.4) ng/L PFHpA

17.5 ng/L PFOA

MW-101
36.7 ng/L PFOA 19.2 ng/L PFOA
479 ng/L PFBS 442 ng/L PFBS
3710 ng/L PFHxS 2130 ng/L PFHxS
93.2 ng/L PFOS (637.8) ng/L PFOS
462 ng/L PFBA
298 ng/L PFPeA
51.5 ng/L PFHXA
21.8 ng/L PFHpA

MW-912

37 ng/L PFBS

1580 ng/L PFHxXS

731 ng/L PFOS

Laboratory results in nanograms per liter (ng/L), which is equivalent to parts per trillion (ppt).

() Negative results for calculated compound concentrations less background concentration are

presented in parentheses.

The groundwater sample collected from MW-912 was intended to serve as a “background” groundwater

concentration indicator. The calculated concentrations included in the table above were derived by

subtracting the compound concentration detected in the MW-912 sample from the detected compound

concentration for that sample. For compounds where the concentration detected at MW-912 was greater,

the calculated compound concentration is shown as a (negative) number.
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Discussion and Conclusion — Marathon Refinery Fire Foam Training Area

The Marathon Refinery Fire Department has trained with Class B AR-AFFF at their fire training area since
1995. The fire department switched from 3M-brand AR-AFFF to Ansul-brand AR-AFFF for training
purposes in approximately 2000. Approximately 50 to 100 gallons of AR-AFFF is used per semi-annual
training event, with up to 250 gallons of foam concentrate used annually for training. In July 2004,
approximately 6,500 gallons of Ansul-brand foam were used on a fire at Tank 120 which is located
approximately 1,300 feet northeast of the fire training area. Existing groundwater monitoring wells were

selected for sampling based on their proximity to the fire training area and Tank 120.

The Minnesota Department of Health has defined drinking water values only for PFOS, PFOA, PFBA and
PFBS. The Health Risk Limit (HRL) for both PFOS and PFOA in drinking water is 300 ng/L. The chronic
exposure Health Based Value (HBV) for both PFBA and PFBS is 7000 ng/L. The HBVs are developed by
the MDH as interim guidance until a HRL can be established. A Risk Assessment Advice (RAA) for
PFHxS does not specify numerical values. The PFOS concentrations detected in groundwater samples
collected from MW-156, SP-11, MW-172, and MW-912 exceeded the PFOS HRL. The calculated
concentrations less the background PFOS concentration at MW-912 for groundwater samples collected
from MW-156, SP-11, and MW-172 still exceed the PFOS HRL. No detected concentrations of PFOA,
PFBA or PFBS exceeded the HRL or HBVs.

The following observations were noted in analyzing PFC laboratory data and sample depths:

= Perfluorosulfonates (PFHxS and PFOS) were detected at significantly higher concentrations than
the perfluorocarboxylic acids. This trend is reflected in Graph A, Marathon Oil Refinery
Groundwater Samples, PFC Concentrations. Graph A reflects laboratory detected
concentrations and has not been corrected for background concentrations.

=  The “background” groundwater sample collected at MW-912 had a higher concentration of PFBA
than the other groundwater samples collected at the Marathon Refinery. However, concentrations
of PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, and PFOS were lower in the MW-912
groundwater sample than other downgradient groundwater samples, which may indicate an on-
site source of PFCs in the groundwater.

=  While PFNA, PFUNA, and PFOSA were not detected in the “background” groundwater sample
collected at MW-912, they were detected in other groundwater samples collected at the Marathon
Refinery. The presence of PFNA, PFUnA and PFOSA in groundwater samples collected
downgradient of MW-912 may be indicative of an on-site source of these PFC compounds in the

groundwater.
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= The highest PFC concentrations, except for PFBA, were detected in the MW-156 or MW-156
duplicate groundwater samples. MW-156 is located adjacent east of the fire training area.
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Marathon Refinery, St. Paul Park
Fire Foam Training Area
March 17, 2009

Photograph 1
Fire training area concrete pad and structures, view from the northwest corner facing southeast.

Photograph 2
View of the training area from the southeast corner facing west.

N. Rodning Page1of1l
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GRAPH A
Marathon Oil Refinery Groundwater Samples
PFC Concentrations
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Note: PFHxS and PFOS concentrations for MW-156 and MW-156 Dup, and the PFOS concentration for MW-101,
exceed 6,000 ng/L. Graphed concentrations are actual values detected in the laboratory; values were not adjusted
to reflect background concentrations.
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Background — Richfield Fire Foam Training Area

The Richfield Fire Chief completed a firefighting foam use questionnaire via a telephone interview in
September 2008, indicating the department’'s occasional historical use of 3M-brand AFFF in training
exercises conducted behind the Richfield Ice Arena. A copy of the questionnaire was included in
Appendix K of Delta’'s June 2009 Report. The Fire Chief indicated that it has been approximately ten
years since the Richfield Fire Department trained with Class B foam; they now use training foam in
training exercises. The Fire Chief and other department members he consulted recalled that foam had
been discharged in training exercises at two locations behind (north of) the Richfield Ice Arena. The main
area where the Fire Chief recalled most foam training occurred is situated directly north of the ice arena
building; a second area where foam training occurred fewer times is located on a slight hill to the
northwest of the ice arena building. Both areas are grass-covered. The Richfield Ice Arena is located at
636 East 66™ Street in Richfield, as shown on Figure 1, Fire Foam Training Area Location, Richfield,
included in Appendix I. Both former firefighting foam training areas are shown on the Fire Training Area,

Richfield Ice Arena figure included in Appendix .

The department did not utilize a burn pan or live fire in training, they sprayed the foam directly on the
ground. Spent foam was allowed to dissipate on the ground over time. The surface grade would result in
stormwater runoff from both training areas down a driveway to the east, toward Legion Lake. It appeared

that water runoff would settle into a low area at the east end of the driveway before reaching the lake.
An access agreement was signed by the Richfield City Manager and the MPCA, allowing access for a site
reconnaissance and sampling at the fire foam training area. A copy of the access agreement was

included in Appendix K of Delta’s June 2009 Report.

As presented in Delta’s April 2009 report, the inferred groundwater flow direction in the area of the

Richfield fire foam training area is generally to the east.

Water Well Survey — Richfield Fire Foam Training Area

A water well survey was conducted for the area adjacent to or within one-quarter mile to the east, south
and southeast of the former Richfield fire foam training area, in reference to the easterly or potential
southeasterly groundwater flow direction. A figure showing the well survey area is included in Appendix I.
The well survey included a search of the County Well Index (CWI) maintained by the Minnesota
Department of Health (MDH), walking survey to record addresses and to identify any visible private wells.
Questionnaires were mailed to all 118 addresses identified during the walking survey regarding water

supply wells on the property. An example of the questionnaire and accompanying cover letter are
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included in Appendix I. A table including survey addresses and responses, where received, is also

included in Appendix |. Copies of the completed, returned surveys are included in Appendix I.

Of the 118 water well questionnaires mailed, 8 were returned by the U.S. Postal Service as undeliverable,
42 were completed by the property owner or tenant and returned to Delta, and the remainder were not
returned. The questionnaire indicated that a lack of response to the survey would be interpreted as no

water well at the property.

The survey identified numerous water supply wells and groundwater monitoring wells in the survey area,
all of which were either sealed or abandoned. No active wells were identified. The water well at the
American Legion located adjacent west of the former firefighting foam training area at 6501 Portland

Avenue south was reportedly sealed in the early 1990s.

Delta had originally proposed to sample private wells identified during the survey for PFCs, however, the
well survey did not identify any active or open, accessible wells in the survey area. Three municipal water
wells located within the survey area have been sampled for PFCs by the Minnesota Department of
Health.

Sample Collection — Richfield Fire Foam Training Area

As presented in the June 2009 Report, three soil borings (B-1, B-2 and B-3) were advanced within or
downslope of the Richfield fire training areas in May 2009. Soil boring locations are shown on the Fire
Training Area, Richfield Ice Arena figure. Information, data and documentation for these three borings
were presented in the June 2009 Report. Laboratory analysis of groundwater samples collected from B-1,
B-2 and B-3 identified PFOA concentrations in two of the groundwater samples in exceedance of the
PFOA HRL: 1,330 ng/L PFOA was detected in the groundwater sample collected from B-2, and 458 ng/L
PFOA was detected in the B-3 groundwater sample. The PFOA concentration detected in the B-1
groundwater sample was below the HRL. Due to the high PFC concentrations detected in these
groundwater samples, a groundwater sample was collected upgradient of the fire foam training areas,

and a surface water sample was collected from Legion Lake for analysis of PFCs.

On August 27, 2009, a surface water sample was collected from the southwest portion of Legion Lake,
due east of the fire foam training area. The surface water sample was collected as described in Appendix

Q, Sampling Methodologies and submitted to Axys Analytical Services LTD for analysis of PFCs.
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On October 8, 2009, one soil boring (B-4) was advanced upgradient of the fire foam training area, in an
area which is part of Veteran’'s Memorial Park. The soil boring location is shown on the figure Fire
Training Area, Richfield Ice Arena included in Appendix |. The soil boring was advanced by Thein Well
Company using push probe drilling technology, under the oversight of Delta personnel. Soil samples were
collected continuously and logged onto a soil boring log. The soil boring log detailing soil descriptions,

boring depth, and the GPS location of the boring is included in Appendix I.

Boring B-4 was advanced to a depth of 30 feet below grade surface (bgs). Soils encountered consisted of
the following: brown sandy clay from the surface to 8 feet bgs grading to black sandy clay at a depth of 8
feet bgs, with a petroleum odor noted in the 8 to 12 foot soil sample. Soils graded to gray, medium-
grained sand from 16 to 20 feet bgs, underlain by black silty- to clayey-sand to a depth of 25.5 feet bgs.
From 25.5 feet to 30 feet bgs was fine- to medium-grained sand. Groundwater encountered at a depth of
27.5 feet bgs. A composite soil sample was collected from a depth of 0 to 8 feet bgs. A groundwater
sample was collected directly from the boring. Upon completion of sampling the boring was grouted and

sealed in accordance with applicable State requirements.

Soil and groundwater samples were collected for laboratory analysis of PFCs as described in Appendix

Q, Sampling Methodologies and submitted to Axys Analytical Services LTD.

Sampling Results — Richfield Fire Foam Training Area

Laboratory analysis detected PFC compound concentrations in the surface water, soil, and groundwater
samples collected in association with the Richfield fire foam training area as listed in the tables below. All
soil and groundwater sample analytical results, including non-detect results, are summarized in Table 1,
Soil and Sediment Analytical Results, PFCs and TOC, of this report. A copy of the laboratory report

with the chain-of-custody record is included in Appendix R.

Soil Sample PFC Detections — Richfield Fire Department Fire Foam Training Area

Soil Boring Sample Depth Compound Concentration
0.129 ng/g PFOA

B-4 0-8 feet 0.236 ng/g PFHXS
4.52 nglg PFOS

Laboratory results in nanograms per gram (ng/g), which is equivalent to parts per billion (ppb).
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Laboratory analysis of groundwater samples detected PFC compound concentrations in the Legion Lake
surface water sample and the groundwater sample collected from B-4, as listed in the table below. All
groundwater and surface water analytical results are summarized in Table 2, Groundwater and Surface

Water Analytical Results, PFCs, of this report.

Water Sample PFC Detections — Richfield Fire Department Fire Foam Training Area

Sampling Location Compound Concentration
4.02 ng/L PFBA
5.69 ng/L PFOA
SW-1 3.63 ng/l PFNA
3.92 ng/l PFDA
13.2 ng/L PFOS
228 ng/L PFBA
10.3 ng/L PFPeA
10.3 ng/L PFHXA
5.43 ng/L PFHpA
38.7 ng/L PFOA
71.4 ng/L PFHXS

B-4

Laboratory results in nanograms per liter (ng/L), which is equivalent to parts per trillion (ppt).

Soil Discussion and Conclusion — Richfield Fire Foam Training Area

Based on information provided by the Richfield Fire Chief, the last fire foam training at the Richfield fire
foam training area occurred approximately ten years ago, and 3M-brand AFFF was used. PFC
compounds were detected in all of the soil and groundwater samples collected previously from borings B-
1, B-2, and B-3 advanced within and downgradient of the fire foam training area, and in the samples
collected upgradient of the fire foam training area in B-4. PFCs were also detected in the Legion Lake

surface water sample.

The MPCA has defined soil Tier 1 Residential Soil Reference Values (SRVs), Tier 2 Recreational SRVSs,

and Tier 2 Industrial SRVs for only the following PFC compounds:
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Tier 1 Residential SRV Tier 2 Recreational SRV Tier 2 Industrial SRV

PFOS 2100 ng/g 2600 ng/g 14000 ng/g
PFOA 2100 ng/g 2500 ng/g 13000 ng/g
PFBA 77000 ng/g 94000 ng/g 500000 ng/g

None of the PFC compounds detected in the Richfield B-4 soil sample met or exceeded the SRVs.

Soil laboratory results for soil samples collected previously and as part of the current scope of work are
summarized in the table below. PFC compounds which had no laboratory detections (PFUnA and
PFDoA) are not included in the table below. The PFC concentrations detected in the B-4 soil sample were
less than concentrations detected in the borings advanced through the fire foam training area (B-1 and B-
2) by one order of magnitude or more, and fewer PFC compounds were detected at B-4. The source for
PFCs in the soil at B-4, and of the petroleum odor noted in the 8-12 foot soil sample at B-4, is unknown,
especially based on the current use of the area as a park. Since firefighting foam was not discharged in
the area of B-4, firefighting foam is not suspected as a source of the PFCs detected in the B-4 soil

sample.

Current and Previous Soil Sample PFC Detections
Richfield Fire Department Fire Foam Training Area

Sample ID PFBA | PFPeA | PFHXA | PFHpA | PFOA | PENA | PFDA | PFBS | PFHXS | PFOS | PFOSA
B-1, 0-4 ft. ND 0.226 0.191 0.433 1.36 1.44 | 0.095 ND 1.26 104 0.21
B-1, 4-8 ft. 0.322 1.43 0.905 0.592 1.11 1.89 ND ND 1.44 102 ND
B-2, 0-4 ft. 0.464 1.33 1.07 0.85 2.32 5.08 | 0.306 ND 13 401 0.47
B-2, 4-8 ft. 1.04 4.52 4.7 3.28 5.02 4.83 ND ND 32.2 666 ND
B-3, 0-4 ft. ND ND 0.314 0.309 1.49 ND ND ND 21.9 56.4 ND
B-3, 4-8 ft. 0.173 | 0.439 1.02 0.283 0.336 ND ND 0.57 2.35 9.33 ND
B-4, 0-8 ft. ND ND ND ND 0.129 ND ND ND 0.236 4.52 ND

Laboratory results in ng/g. Non-detect laboratory results are noted as ND.

Groundwater and Surface Water Discussion and Conclusion — Richfield Fire Foam Training Area

The Minnesota Department of Health has defined drinking water values only for PFOS, PFOA, PFBA and
PFBS. The Health Risk Limit (HRL) for both PFOS and PFOA in drinking water is 300 ng/L. The chronic
exposure Health Based Value (HBV) for both PFBA and PFBS is 7000 ng/L. The HBVs are developed by
the MDH as interim guidance until a HRL can be established. A Risk Assessment Advice (RAA) for
PFHxS does not specify numerical values. The detected PFC concentrations in the B-4 groundwater
sample, and the Legion Lake surface water sample, do not meet or exceed the HRLs for PFOS or PFOA
nor the HBVs for PFBA or PFBS.
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The MPCA has developed site-specific ambient surface water quality criteria for PFOA and PFOS for the
surface waters of the Mississippi River and Lake Calhoun only. No general surface water criteria or

criteria specific to Legion Lake have been developed.

Groundwater laboratory results for groundwater samples collected previously and as part of the current
scope of work are summarized in the table below. PFC compounds which had no laboratory detections
(PFUNA, PFDoA, PFOS and PFOSA) are not included in the table below.

Current and Previous Groundwater Sample PFC Detections
Richfield Fire Department Fire Foam Training Area

Sample ID PFBA PFPeA PFHXA PFHpA PFOA | PFBS PFHxS
B-1 GW 1070 3470 3500 819 50.3 737 76.2
B-2 GW 1240 4890 4170 1920 1330 ND ND
B-3 GW 201 331 888 217 458 293 689
B-4 GW 228 10.3 10.3 5.43 38.7 ND 714

Laboratory results in ng/L. Non-detect laboratory results are noted as ND.

The concentrations of shorter-chain perfluorocarboxylic acids (PFBA, PFPeA, PFHxA and PFHpA)
detected in the B-4 groundwater sample were an order of magnitude less than those detected in the B-1
and B-2 groundwater samples collected from the fire foam training area. Concentrations of PFOA and

PFHxS were only slightly lower in the B-4 groundwater sample than the B-1 groundwater sample.

The source for PFCs in the groundwater B-4 is unknown, especially based on the current use of the area
as a park. PFHxS and PFOS were detected in the soil sample collected from a depth of 0 to 8 feet bgs,
indicating a source of PFCs in the immediate area of B-4. Since firefighting foam was not discharged in
the area of B-4, and since B-4 was located in an assumed upgradient groundwater flow direction from the
fire foam training area, firefighting foam is not suspected as a source of the PFCs detected in the B-4 soil
or groundwater sample.

The groundwater sample collected from B-4 was intended to serve as a “background” groundwater
concentration indicator. The calculated PFC concentrations for groundwater samples collected from B-1,
B-2 and B-3, included in the table below, were calculated by subtracting the compound concentration
detected in the B-4 sample from the detected compound concentration for that sample. For compounds
where the concentration detected at B-4 was greater, the calculated compound concentration is shown as
a (negative) number.



Report of Investigation Activities at Appendix |
Select Firefighting Foam Training Areas and Richfield Fire Foam Training Area
Foam Discharge Sites in Minnesota

February 10, 2010

Delta Project No. 19382-DELO

Page 7

Calculated Groundwater PFC Concentrations, Less the Background B-4 GW Concentrations
Richfield Fire Department Fire Foam Training Area

Sample ID PFBA | PFPeA PFHXA PFHpA PFOA PFBS | PFHxS
B-1 GW 842 3459.7 3489.7 813.57 11.6 737 4.8
B-2 GW 1012 4879.7 4159.7 1914.57 1291.3 ND ND
B-3 GW (27) 320.7 877.7 211.57 419.3 293 617.6

The calculated PFOA concentration for groundwater samples collected from B-2 and B-3 (less the
background concentration at B-4) are still above the PFOA HRL of 300 ng/L.
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SUSTAINABLE STRATEGIES FOR GLOBAL LEADERS

August 25, 2009

Property Owner or Tenant
xxxx 10" Avenue S.
Richfield, MN 55423

Subject: Water Well Survey Questionnaire

Dear Property Owner or Tenant:

The Minnesota Pollution Control Agency (MPCA) has requested that Delta
Consultants (Delta) complete a survey of potential water wells for an
investigation being conducted at the former Richfield Fire Training Area (Site),
Richfield, Minnesota. The Site is located behind the Richfield Ice Arena.
Enclosed please find a Well Survey Questionnaire for you to complete. The
purpose of the survey is to identify the presence of possible groundwater
exposure pathways (if any) for contaminants of concern that may have been
released at the Site. The information provided by you will be utilized to
evaluate possible human exposure risk at your property, due to your property’s
proximity to the Site. Based on this information, the MPCA and Delta may
determine that it is necessary to collect a water sample on your property.
There will be no cost to the property owner for this investigation.

Please send your completed questionnaire to Delta in the self-addressed,
stamped envelope provided by September 9, 2009. If Delta does not receive

DELTA h your response by this date, Delta will assume the property does not have a
water well. If you have any questions, or need help completing this form,
please contact me at (651) 697-5152.

Thank you in advance for your time.
Sincerely,

DELTA CONSULTANTS

Nancy Rodning

Project Manager

Enclosures: Receptor Survey Questionnaire
Self-addressed, stamped envelope

5910 Rice Creek Parkway Suite 100 St. Paul, MN 55126 USA
Phone: +1 651.639.9449 / USA Toll Free: 800.477.7411
Fax: +1 651.639.9473 www.deltaenv.com




Receptor Survey Questionnaire

PROPERTY ADDRESS: xxxx 10th Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes No Unknown
If you answered No or Unknown, proceed to Question 2.

la. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED SEALED
1b. How deep is (was) the well? FEET (if depth is unknown check here )
1c. In what year was the well installed (if known)?
1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.)

1f. Where on the property is (was) the well located?

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? Yes No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651-697-5152.



WATER WELL SURVEY
Former Richfield Firefighting Foam Training Area
Richfield, Minnesota

Survey Well Status
Response Address Public Water Wwell ) Well Depth Unique Well Location / Comments
Supply? Installed Active Abandoned Sealed ID
Returned?
No 6334 11th Ave S
In basement at back of house. Piping
Yes 6338 11th Ave S@ Yes 1957 Yes unknown disconnected.
No 6344 11th Ave S
Yes 6348 11th Ave S Yes 1957 19607 unknown Under back step.
Yes 6400 11th Ave S Yes Yes Yes unknown Well location unknown.
No 6404 11th Ave S
No 6410 11th Ave S
No 6414 11th Ave S
Yes 6420 11th Ave S Yes 1958 Yes unknown Sealed by previous owner. Had a certificate.
By east wall of house attached to furnace
Yes 6424 11th Ave S Yes 19567 19867 unknown room.
No well since they've lived there (15-16
Yes 6428 11th Ave S Yes 1957 Yes unknown years).
Yes 6438 11th Ave S Yes 1959 1988 unknown Basement.
Basement, east side of house. Well not
Yes 6614 11th Ave S Yes 1954? Yes unknown active.
No 6620 11th Ave S
Yes 6626 11th Ave S Yes ~1950 1996 40 feet South side of house.
Yes 6632 11th Ave S Yes Yes unknown
No 6638 11th Ave S
Not sure if abandoned or sealed. Located
Yes 6644 11th Ave S Yes ~1950? Yes Yes unknown on the north side of the house.
Ret® 601 66th St E Gas station and car wash.
No 701 66th St E
Ret? 811 66th St E
461986, 461987, Abandoned monitoring wells
Yes 817 66th St E Yes 1990 Yes 21 - 23 feet 464999 )
Yes 901 66th StE Yes unknown
No 1001 66th St E
No 1015 66th St E
No 6600 Chicago Ave S
Yes 6620 Chicago Ave S Yes Yes unknown unknown Northwest side behind home, in backyard.
No 6626 Chicago Ave S
No 6632 Chicago Ave S
Yes 6638 Chicago Ave S Yes 1960 Yes 50 feet 206282 Basement.
Yes 6644 Chicago Ave S Yes Yes Yes unknown Under side stoop.
No 6611 Chicago Ave S |
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WATER WELL SURVEY
Former Richfield Firefighting Foam Training Area
Richfield, Minnesota

Survey Well Status
Response Address Public Water Wwell ) Well Depth Unique Well Location / Comments
Supply? Installed Active Abandoned Sealed ID
Returned?
Yes 6621 Chicago Ave S Yes No
No 6627 Chicago Ave S
No 6633 Chicago Ave S
No 6639 Chicago Ave S
No 6645 Chicago Ave S
Yes 6600 Columbus Ave S Yes ~1949 >1995 unknown Below the side door steps.
No 6610 Columbus Ave S
No 6616 Columbus Ave S
No 6624 Columbus Ave S
No 6632 Columbus Ave S
In the laundry room on the north side of the
Yes 6638 Columbus Ave S Yes 1950 >2005 unknown home, to the right of the side steps.
No 6644 Columbus Ave S
No 6601 Columbus Ave S
In pump room at north end of east side of
Yes 6609 Columbus Ave S Yes Yes Yes unknown unknown house.
No 6615 Columbus Ave S
No 6621 Columbus Ave S
Yes 6627 Columbus Ave S Yes Yes Yes unknown Basement.
No 6633 Columbus Ave S
Yes 6639 Columbus Ave S Yes unknown
No 6645 Columbus Ave S
No 6614 Elliot Ave S
No 6620 Elliot Ave S
Yes 6626 Elliot Ave S Yes unknown
No 6632 Elliot Ave S
No 6638 Elliot Ave S
Yes 6644 Elliot Ave S Yes unknown
Yes 6615 Elliot Ave S Yes unknown Yes unknown Basement.
No 6621 Elliot Ave S
No 6627 Elliot Ave S
No 6633 Elliot Ave S
Directly behind house, not used in 30 years.
Yes 6639 Elliot Ave S® Yes Yes Yes unknown No power to well pump, if present.
Yes 6645 Elliot Ave S Yes 19467 200772 unknown Under front steps.
Ret® 6600 Oakland Ave S
No 6612 Oakland Ave S
No 6620 Oakland Ave S
Yes 6624 Oakland Ave S Yes 1948-19497? 1991 40 - 44 feet South side of basement foundation wall.
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WATER WELL SURVEY
Former Richfield Firefighting Foam Training Area
Richfield, Minnesota

Survey Well Status
Response Address Public Water Wwell ) Well Depth Unique Well Location / Comments
Returned? Supply? Installed Active Abandoned Sealed ID
Yes 6628 Oakland Ave S® Yes 1962 Yes unknown Basement, south side.
Yes 6632 Oakland Ave S Yes Yes >1986 unknown Under back door step.
No 6640 Oakland Ave S
No 6644 Oakland Ave S
No 6601 Oakland Ave S
No 6609 Oakland Ave S
No 6615 Oakland Ave S
No 6619 Oakland Ave S
No 6625 Oakland Ave S
No 6631 Oakland Ave S
No 6639 Oakland Ave S
No 6643 Oakland Ave S
No 6600 Park Ave S
Yes 6608 Park Ave S Yes 1949 >10 yrs ago unknown South side of house in the basement.
Yes 6618 Park Ave S Yes No
Yes 6624 Park Ave S Yes Yes Yes Well sealed prior to 2000.
Yes 6630 Park Ave S Yes Yes Yes < 8 ft* *The space visible in the basement.
No 6636 Park Ave S
Yes 6644 Park Ave S Yes No
No 6611 Park Ave S
No 6617 Park Ave S
No 6621 Park Ave S
Yes 6629 Park Ave S Yes Yes Yes unknown North side of house.
No 6637 Park Ave S
No 6645 Park Ave S
g?gggg g;ﬁgi Monitoring wells, Amoco Corp. Station no
Ret®  |6545 Portland Ave S 1996 - 1997 | unknown 41 - 44 feet 504252 |!onger present.
No 6527 Portland Ave S
No 6505 Portland Ave S
Yes 6501 Portland Ave S Yes Yes early 1990's 168 feet 206278 South side of American Legion building.
Ret? 6613 Portland Ave S
Ret? 6617 Portland Ave S
Vacant lot at 6621 Portland Av S observed
Ret® 6621 Portland Ave S 1960 50 feet 206283 during walking survey.
Ret? 6625 Portland Ave S
No 6629 Portland Ave S
Basement/laundry room. Pipe filled with
Yes 6633 Portland Ave S® Yes Yes Yes unknown concrete.
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WATER WELL SURVEY
Former Richfield Firefighting Foam Training Area
Richfield, Minnesota

Surve Well Status
urvey . )
Response Address Public Water Wwell ) Well Depth Unique Well Location / Comments
Supply? Installed Active Abandoned Sealed ID
Returned?
No 6637 Portland Ave S
No 6645 Portland Ave S
Commercial well, owner Okerman &
NA 6339 Portland Ave S 1960 unknown 49 feet 206274 Huntstead.
East of Portland Ave, . L
NA between 64th and 66th unknown 406 feet 233261 Testwell, City of Richfield.
NA 813 66th Street E 1990 Yes 18 feet 465274 Abandoned monitoring well.
Notes:

Water well surveys mailed out on or about August 25, 2009.
Unique well ID numbers obtained from County Well Index (CWI) available on the Minnesota Department of Health website.
NA: not applicable, survey not mailed. Information obtained from CWI.

(1) Property owner or tenant contacted for further information regarding well.
(2) Mailed survey returned as undeliverable.

DELTA
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Receptor Survey Questionnaire

PROPERTY ADDRESS: 6620 10th Ave S, Richfield, MN 55423

S
1. Is there, or has there ever been, a water well on the property? Yes N(W

If you answered No or Unknown, proceed to Question 2. ’],/*‘-/\‘L S A Qefiese > liahdt

WI’Q /‘,"_?,:(,.,,_rf#& Gl — ft_rs‘sﬁ)‘@\
1a. If you answered Yes, is the well active (in use),  abandoned (not in use), or sealed (bt

(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines). ’;‘L ;3‘
,
ACTIVE ABANDONED SEALED !s()vvrf(.xw\
< .
1b. How deep is (was) the well? FEET (if depth is unknown check here ) (e y
M_,(/a& ("/‘\/

1c. In what year was the well installed (if known)? '
1d. If the well was abandoned, what year was the well sealed?
3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.)

1f. Where on the property is (was) the well located?

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? @ No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name %@uc Tnlancsl

Telephone Number__ (/7. 2% ORSE DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6621 10th Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? @Q) No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED " SEALED
1b. How deep is (was) the well? FEET (if depth is unknown check here )
1¢. In what year was the well installed (if known)? /

4
1d. If the well was abandoned, what year was the well sealed? .

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located? .//;Mémuzfcf

‘74/7‘/7 c%‘l {/<.

—
1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name %#/Z A/ - /ECC#/Q <s
Telephone Number, Cl3 -SUl — 7SO DAY or@‘ENI}\B (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? @ No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name '.,d/,,( . Zuzc A ec ,x"/(v <( LLD
\— 7

Telephone Number. Loty Kbl lo 747D DAY T EVENING>(please circle one

[=3 e

and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help compieting this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6626 10th Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes) No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED A SEALED
1b. How deep is (was) the well? FEET (if depth is unknown check here x )
1¢. In what year was the well installed (if known)? \ N Kﬂow N
3
1d. If the well was abandoned, what year was the well sealed? Sz( \ol \'b \Q% 5

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.) Not CLCA’\\){_

1f. Where on the property is (was) the well located?_L\D U (€.

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. |s public water supply currently utilized by the property? Yes No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name/%f\& (U)T CQO\ \C \a\fk

Telephone Number (O (Q %b C’] Lf q CS D DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6632 10th Ave S, Richfield, MN 55423

~

1. Is there, or has there ever been, a water well on the property? Yes No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] We?l Code guidelines).

ACTIVE ABANDONED SEALED
1b. How deep is (was) the well? FEET (if depth is unknown check here './ )
1¢. In what year was the well installed (if known)? '{’T( W’%Ml/ ‘qgo

1d. If the well was abandoned, what year was the well sealed? MM&Z/ 2000

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located? WV ZD{Z/W COWI/ Ay N
il o

19. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number. DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? Yes No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name L@M)/M«(/ /;\ W(W
Telephone Number_(2 12 - (60‘4 7/ %5 @ EVENING (please circle one
a

ate best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6338 11th Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED SEALED /
)

1b. How deep is (was) the well? FEET (if depth is unknown check here

1¢. In what year was the well installed (if known)? __ {95 7

. 1 ” ~
1d. If the well was abandoned, what year was the well sealed?__ . «a X, Mlﬁ&

3e. If the well is active, for what purpose is it used? Example: {drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located? @ a&ﬁl a,g M

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

@No /\}A

Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? Yes No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name JGL\V\ (/OFS\'\\/V\QCLA

Telephone Number_ 012~ 26 [ - 2 97 & DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6348 11th Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? @ No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ~__ABANDONED SEALED
1b. How deep is (was) the well? FEET (if depth is unknown check here l/)

1c. In what year was the well installed (if known)? l f[ 57

1d. If the well was abandoned, what year was the well sealed? N ol JSvAi-

27, \ L/’\(
(& (OU‘ g (90

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

f P
1f. Where on the property is (was) the well located?___ \ } N& LA &) ac \S‘t v

1q. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? es No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name v)c;s’epl- ANQ,MSW

Telephone Number__ (1L & 66 G108 DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6400 11th Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? (_Yes) No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED Z ; SEALED

1b. How deep is (was) the well? FEET (if depth is unknown check here

1¢. In what year was the well installed (if known)? __J\ | J;} L_:\ XYY

!

— )

1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.)

1f. Where on the property is (was) the well located? Wl nowo N

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? Yes\) No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

: ) O o
Name [/\”\ l \\ o \7 (‘J\(\ . ¢
Telephone Number V// S - éé g 4 é/g// (‘D/A} o@' (please circle one

and statébest time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6420 11th Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED j SEALED

FEET (if depth is unknown check here __ .~ )

1¢. In what year was the well installed (if known)?w,@d /955

1b. How deep is (was) the well?

1d. If the well was abandoned, what year was the well sealed? 7 -
T o i
3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.)

1f. Where on the property is (was) the well located? @m 2n o 2ocsga) -

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name /QZ yv/é ﬁ/nd/é/—

Telephone Number. Crz S/ Ber3S DAY of EVENING Aplease circle one
and sta st time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.

ﬂ N bt otede Ot rech A A



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6424 11th Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes / No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED l 7~ SEALED

1b. How deep is (was) the well? FEET (if depth is unknown check here

)
1c. In what year was the well installed (if known)? qu( 2 ) \,YW l’\o—u)sfg, o éﬂz /7L

1d. If the well was abandoned, what year was the well sealed?PM A \7(’? ?, (ww/{&“ W%'D

3e. If the well is active, for what purpose is it used'.?/\f/kpmple: (drinking water, lawn sprinkler, cooling,

etc.) 7 14/

1f. Where on the property is (was) the well located? t/)o\ Mé luu%w
& # PR A ,._:p C'[_,«) QC\D‘/VM—Z—L—“ Ao

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No %

Name
Telephone Number. DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? Ye:\o

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Namevl?&t/lb C %’Eﬁﬁ__

Telephone Number_( [Z — 3(99»7 . S'CZ DAY or EVENING (please circle one
and state besTtime-te-reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6428 11th Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? No Unknown

If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED Zg SEALED
1b. How deep is (was) the well? FEET (if depth is unknown check here & )

1c. In what year was the well installed (if known)? 16157

1d. If the well was abandoned, what year was the well sealed?w '-'7\&»{‘,7, “‘7%4\4_/
I

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cddling,

etc.)

1f. Where on the property is (was) the well located?

1g. If there is currently a water supply well on the property, would you grant access to the property in

order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?
7

Yes, No

Name (1&/\; C{‘ TDL'\V\ J&A/\k’(ﬁl’ ) .
Telephone Number é /}’ 8/(1 / - gé %[7 DAY or@é\‘(please circle one

and state time to reach you)

2. Is public water supply currently utilized by the property? @‘ No

3. May we contact you for further information if necessary? If so, please provide your name and telephone

number. Y
Name Cﬂ'“ \[ BA”\ TWY\ W?
- /é 50 NN )
Telephone Number (ﬂ /} - 8&/ ) / DAY or@@llNG/ (please circle one

and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6438 11th Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? . Yes No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED 2& SEALED

1b. How deep is (was) the well? FEET (if depth is unknown check here L/)
1¢. In what year was the well installed (if known)? —~ 1 (95 7
1d. If the well was abandoned, what year was the well sealed? Qﬁ/){"dlf [?W

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located? ()7 dSe tnie ’/

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? @ No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name CAITEN /\/d Fl[fvnfﬂ\

Telephone Number Gy - SC(- I{%2 DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6614 11th Ave S, Richfield, MN 55423

g
1. Is there, or has there ever been, a water well on the property? No Unknown

If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

__ ACTIVE & ABANDONED SEALED
1b. How deep is (was) the well? ___ FEET (if depth is unknown check here _A_ )
1¢. In what year was the well installed (if known)? ! lSq 2
1d. If the well was abandoned, what year was the well sealed?_;b{gzq&b o\

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.) AT AN<woe

1f. Where on the property is (was) the well located? RASTABAT , SAST SO
S Yoot

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name WA %~§& (LAY
Telephone Number &(D - 198 - Tb 33— DAY or EVENING (please circle one

and state best time to reach you)

2. Is public water supply currently utilized by the property? No

3. May we contact you for further information if necessary? |If so, please provide your name and telephone
number.

Name ;‘\\!\R A\DA-\- W\

Telephone Number EAD- 198~ 36 $ 35— DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6626 11th Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

__ ACTIVE ABANDONED é SEALED
1b. How deep is (was) the well? __%C_FEET  (if depth is unknown check here _ 4% )
1c. In what year was the well installed (if known)? (o195
1d. If the well was abandoned, what year was the well sealed? 1796

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.) 21/

1f. Where on the property is (was) the well located? MWW

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No ’/ﬁ/ﬁ/

Name

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

2. Is public water supply currently utilized by the property? No

3. May we contact you for further information if necessary? |If so, please provide your name and telephone
number.

Name_Z2] éracce Ao f/gd/d( 74 ]
7 4 Lto ¥ AN

Telephone Number. 1) =Stots ~5922 7 DAY oE EVENING ) (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6632 11th Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes ) No Unknown
e

If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

___ACTIVE ABANDONED K SEALED
1b. How deep is (was) the well? ____ FEET (if depth is unknown check here _A_ )
1c. In what year was the well installed (if known)?
1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located?

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? Yes No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6644 11th Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? /?st/‘No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE />~ ABANDONED ﬂ SEALED 7

1b. How deep is (was) the well? FEET (if depth is unknown check here 1/)
1c. In what year was the well installed (if known)? 1 \ bb% [+ e 1950 - W ‘(7 nAL_
7 ’V\
1d. If the well was abandoned, what year was the well sealed?___- v 8 W

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.)

1f. Where on the property is (was) the well located?

NOY 11’/\ 69\.760», éb( »/%pu/\‘ @z

1g. If there is currently a water supply well on the property, would you ! : ,u:/d
order to obtain a water sample from either an indoor or outside spigot ( ,'C édﬁ/ d CV

Yes No ’ L/Vf L(/)
Name A‘///A Q Ltmkﬂ‘m”/

Telephone Number DAY B
and state best time to reach you)

2. Is public water supply currently utilized by the property? No

3. May we contact you for further information if necessary? |If so, please provide your name and telephone

number. %
Name " ((’7 &’/”Z/
Telephone Number (//() ] YZ’ é - ;(7 g\/z. DAY or EVENING (please circle one

and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 817 66th St E, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes No @

If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED SEALED
1b. How deep is (was) the well? FEET (if depth is unknown check here )
1¢. In what year was the well installed (if known)?

1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located?

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number, DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? Yes o

3. May we contact you for further information if necessary? If so, please provide your name and telephone

number. . —
Name @ml&(ﬂi RZ/\(M
Telephone Number (O\; %C(Ct tO( @EVENING (please circle one

state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Deita
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 901 66th St E, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes No @n))

If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED SEALED

1b. How deep is (was) the well? FEET (if depth is unknown check here )

1c. In what year was the well installed (if known)?
1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located?

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? Yes No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152,



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6620 Chicago Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? No Unknown

If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH]\&H Code guidelines).

__ ACTIVE ABANDONED SEALED

1b. How deep is (was) thewell? ___ FEET (if depth is unknown check here l__
1¢. In what year was the well installed (if known)? U\ KN ow D

1d. If the well was abandoned, what year was the well sealed?_{ LY &E!!W\(Y\

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.) le B

1f. Where on the property is (was) the well located? Norrh west s.ae W\\C\d
nome  (padenacd)

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

S~

2. Is public water supply currently utilized by the property? Yes No

Name

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6621 Chicago Ave S, Richfield, MN 55423

N

1. Is there, or has there ever been, a water well on the property? Yes No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

__ ACTIVE ABANDONED SEALED
1b. How deep is (was) the well? ____ FEET (if depth is unknown checkhere _______ )
1c. In what year was the well installed (if known)?
1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located?

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? Yes No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name Vﬁo Y H/S/ %\u(_)(/;( N ANA A 1%/1

Telephone Number (/) . 34/ - S5 7 9 DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152,



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6638 Chicago Ave S, Richfield, MN 55423

™
1. Is there, or has there ever been, a water well on the property? Qe/sl No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE é ABANDONED SEALED

1b. How deep is (was) the well? lg ' l FEET (if depth is unknown check here )
7

1c. In what year was the well installed (if known)?
7

1d. If the well was abandoned, what year was the well sealed? (

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located? b/) 58 AN {’

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

-
/ £ -
Name Z~(/“Q(?} St {le-yp
Telephone Number & (2 = 25/~ §/ 3 DAY gf EVENING/ (please circle one
and st ime to reach you)
2. Is public water supply currently utilized by the property? Yes No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name SH e S by

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6644 Chicago Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes\ No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED X___SEALED

1b. How deep is (was) the well?

FEET (if depth is unknown check here 2( )
4

1c. In what year was the well installed (if known)? >
1d. If the well was abandoned, what year was the well sealed?
3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.) A )I,A

1f. Where on the property is (was) the well located?__ UAMINDNSE R SIS STOOR

1g. If there is currently a water supply weli on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name— TRt == M/A
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilizeg 5y the property? 6es\\ No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name }2@/\5 W LSSV |

AN
Telephone Number (o) 2 ~24F 3~ 13| & (DAY 3 EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6600 Columbus Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED X SEALED
1b. How deep is (was) the well? FEET (if depth is unknown check here \/ )
1c. In what year was the well installed (if known)? aboudl / 749 oo~ N T oy,
~ ‘/’)4,7" (g > catfoen Ao B e 1A ovek fo ¥ llin ,/‘(«'1:’;_11 71

’

1d. If the well was abandoned, what year was the well sealed? koot e N

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)_g NOT e by e )
N~

1f. Where on the property is (was) the well located? Soloo f'/?.vb it A ,4«7-"',0 L

. ' . . . A
C~//u)u:, catg L A it e, IaRES) Joes e ;."."F'/., D

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes (No], (-d",

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

Name

2. Is public water supply currently utilized by the property? @ No

——

3. May we contact you for further information if necessary? If so, please provide your name and telephone

number. .
J ,\’\ . / . "'d - ] !.,!'A y
Name Q/)dq (L /(lx.,/ NGV E A ,14,:.4_7

A T {

/ - iy 4 : "’ - .
Telephone Number Gl 7y (DAYlor EVENING (please circle one
staté Bést time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6609 Columbus Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? No Unknown

If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE —___ABANDONED SEALED
FEET (if depth is unknown check here { )

Z

1c. In what year was the well installed (if known)? <

1b. How deep is (was) the well?

Z

1d. If the well was abandoned, what year was the well sealed? 3

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located?_/A/ Je/ 2oz f /éoa 27 @ /(/0/@%

o oD fGEST S e =2 A s

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

C/es e e HGE
7/ S A3 _ Gpesct7

Name %//{ y//ﬂ/yé ///«f” Véd Z//\/ S w e

Telephone Number/// ?69 ﬂJZB 9 DAY Iease circle one

and state best time to reach you)

AN

- O

2. Is public water supply currently utilized by the property? Yes No

3. May we contact you for further |nf, ation if necessary? If so, please provide your name and telephone

number.
Name f//ﬂf/ﬂ/%ﬂ'M@
Telephone Numbe/ﬂ 2 %; oz5 9 DAY ease circle one

and state bestime to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6627 Columbus Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? @; No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

__ ACTIVE ABANDONED SEALED
1b. How deep is (was) the well? ___ FEET (if depth is unknown check here \/)
1c. In what year was the well installed (if known)?

1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.)

1f. Where on the property is (was) the well located? Eu Gt un J\Dl/

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

s
Name %’}

U

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

2. Is public water supply currently utilized by the property? No

3. May we contact you for further information if necessary? If so, please provide your name and telephone

number. J
Name C;)Véelf )_\OL

o C 000
Telephone Numdber Gl7 -79% ~5699 0 G'DAY or@please circle one

and state BesT time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6638 Columbus Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes )] No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED Zé SEALED

1b. How deep is (was) the well? FEET (if depth is unknown check here & )

1c. In what year was the well installed (if known)? I /i - 0

)
1d. If the well was abandoned, what year was the well sealed?_|{ )[) l SU./L-O) "6%\_5u/u
3e. If the well is active, for what purpose is it used? Example: (dm lawn sprinkler, cooling,
etc.) V\h‘\' OCHU ¢

1f. Where on the property is (was) the well located? iVl e [&um/J{ TtV IR GFAYAY 4 4

@ o i wor Ha «.dr’ ot Hue \/\uvvtjﬂ +o
‘H’\-ﬂ ‘(‘lmk}f' ot the %/NIQ faﬁ—"{a/\

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No

Name

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

2. Is public water supply currently utilized by the property? Yes

3. May we contact you for further information if necessary? |If so, please provide your name and telephone
number.

name_Jovdena  Allow d
Telephone Number (2 1 D X(sle - ¥ Ho O DAY or EVENING (please circle one

and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6639 Columbus Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes No

If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

__ ACTIVE ABANDONED SEALED
1b. How deep is (was) the well? _____ FEET (if depth is unknown checkhere ____ )
1c. In what year was the well installed (if known)?
1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located?

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No

Name

Telephone Number. DAY or EVENING (please circle one
and state best time to reach you)

2. |s public water supply currently utilized by the property? No

3. May we contact you for further information if necessary? |If so, please provide your name and telephone
number.

Name m&(;\ }QQ, D uns Mord
Telephone Number < 5& - qaé . %6 60 @r EVENING (please circle one

and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6615 Elliot Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED |V4 SEALED

1b. How deep is (was) the well? FEET (if depth is unknown check here )

1c. In what year was the well installed (if known)? A N \(’_/V\Cb)!/’
1d. If the well was abandoned, what year was the well sealed?_(L\ ‘Lm DL‘)V\

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.)

1f. Where on the property is (was) the well located?

bastimeny

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

0 , w4 pleet yrre e
Yes No A}M)Mbwk mﬂdyhﬁ vt 5 W%\yz/@;ﬂtﬂ,.

Name

Telephone Number. DAY or EVENING (please circle one
and state best time to reach you)

2. Is public water supply currently utilized by the property? No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

vame_ LI Trov s o

j c ,
Telephone Number u\ | Z 5” - LM/UL DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6626 Elliot Ave S, Richfield, MN 55423

~ “w"““w
1. Is there, or has there ever been, a water well on the property? Yes No ( Unknown L

If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED SEALED
1b. How deep is (was) the well? FEET (if depth is unknown check here )
1c. In what year was the well installed (if known)?

1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located?

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? Qes) No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name ‘pmv\ ém\\ea <o\

Telephone Number, Clalz) Bl -4244 DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6639 Elliot Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? - Yes /No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following M‘«%sota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED SEALED

1b. How deep is (was) the well? FEET (if depth is unknown check here 33 )

1¢. In what year was the well installed (if known)?@@ééz/’
1d. If the well was abandoned, what year was the well sealed?Mbﬁ/&,{/

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located? 04//91 I/éﬂ /Mon// Wl

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? Yes No

3. May we contact you for further information if necessary? |f so, please provide your name and telephone
number.

Name KO T V‘Dlﬁl\fé ‘%MBE/ZTEI\/

Telephone Number blz ?@i <9362 DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6644 Elliot Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes No ,w
If you answered No or Unknown, proceed to Question 2.
1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED SEALED

1b. How deep is (was) the well? FEET (if depth is unknown check here )

1c. In what year was the well installed (if known)?
1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located?

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? ; @ No

3. May we contact you for further information if necessary? |If so, please provide your name and telephone

number. L j >
Namg ~ 4 FTIES @WW\.

- oy "y s
Telephone Number__ G /2 « 5& - 695 )7 DAY or EVENING {please circle one
’ and state besttime to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152,



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6645 Elliot Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? @ No Unknown

If you answered No or Unknown, proceed to Question 2.

e JEE———
1a. If you answered Yes, is the well active (in use),@ndoned (not inpus_a 6L’s_eg/é!
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED

1b. How deep is (was) the well? ’g' FEET (if depth is unknown check here X )
1c. In what year was the well installed (if known)? % ¥ . [ Y e
1d. If the well was abandoned, what year was the well sealed? 200" 2

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.)

4

1f. Where on the property is (was) the well located? MM%M

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

i L < 7 ‘
Yes No Do v beleve ere ez o/ "““Maf/éf’

Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
. . N
2. Is public water supply currently utilized by the property? 6{&3/ No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

) ¢ ) 4
Name [77]7(:9 bdfe - }/ *I\/H/@VJ
l X, 1

Telephone Number bz - 5?6 -0°%¢ Cf @r EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6624 Qakland Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? YQ No Unknown

If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed

(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED x SEALED

1b. How deep is (was) the well? —q FEET (if depth is unknowncheckhere _____ )

1c. In what year was the well installed (if known)? \q &% L‘\q M
1d. If the well was abandoned, what year was the well sealed? E] aﬂ \qol\ fﬂ ‘

3e. If the well is active, for what purpose is it used? Example: {drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located?_Sa_ng_é(\ch 040

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No

Name

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

2. |s public water supply currently utilized by the property? No

3. May we contact you for further information if necessary? If so, please provide your name and telephone

number.
Name %/m b’e/r‘ /‘1/ V QMK
Telephone Number é /2 — é)é/ 55 Q\,g DAY%EVENING )(please circle one

and § st time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Deita
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.

< putehoad

1992,



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6628 Oakland Ave S, Richfield, MN 55423

/
1. Is there, or has there ever been, a water well on the property? @ No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ?ﬁ ABANDONED SEALED

1b. How deep is (was) the well? FEET (if depth is unknown check here >< )
1c. In what year was the well installed (if known)? 10[ Q;—'

« ) y
1d. If the well was abandoned, what year was the well sealed?__%wﬁ WN W

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.)

1f. Where on the property is (was) the well located? ﬁﬁ’S"z/’)&n\f7 - SO0 H S

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number, DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? es No

3. May we contact you for further information if necessary? If so, please provide your name and telephone

number.
Name jdﬁ'ﬂ ﬁnmﬁ/ﬂ%

Telephone Number_ & (2= §69 4613 9 DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6632 Qakland Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? @ No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), \or\seé]ed\
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines). ~——

___ ACTIVE ABANDONED SEALED
1b. How deep is (was) thewell? ___ FEET (if depth is unknown check here _>(_ )
1c. In what year was the well installed (if known)?
1d. If the well was abandoned, what yéar was the well sealed? Qc;g 40 980

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.)

1, Where on the property is (was) the well located? Un deo s ek Jd)/ ) G—b}o

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes/ No
Name B DN BQ >/ (
Telephone Number Ci\' 2 bS23 | q’(o@ z(EAY)or EVENING (please circle one
state best time to reach you)
2. |s public water supply currently utilized by the property? @ No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name A‘f\;@l'/pv

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6608 Park Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? No Unknown

If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

__ ACTIVE ABANDONED X SEALED
1b. How deep is (was) the well? _____ FEET (if depth is unknown check here L )
1c. In what year was the well installed (if known)? X f& ‘ja
1d. If the well was abandoned, what year was the well sealed?_OX \oged~ \ O\eore \18 o)

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located? “owbr Tadoe OC houso
DootAg, COTOoye o fT

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No

Name

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

2. Is public water supply currently utilized by the property? No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6618 Park Ave S, Richfield, MN 55423

1. 1s there, or has there ever been, a water well on the property? Yes W Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED SEALED
1b. How deep is (was) the well? FEET (if depth is unknown check here )
1c. In what year was the well installed (if known)?

1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located?

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
.
2. Is public water supply currently utilized by the property? Ye No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

-~ A S
Name__JU5SI1CD “}O P@\’\V\
Telephone Number__{£\2-— g el Ga < Weaw circle one

time to reach you)

TN

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6624 Park Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? ( Ye% No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED {)) SEALED

1b. How deep is (was) the well? FEET (if depth is unknown check here )

1¢. In what year was the well installed (if known)?
1d. If the well was abandoned, what year was the well sealed? belfove 2000

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located?

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? C{YESS No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name Y\ i¢ helle A Dan \\/\.OLH'\\CN—;

Telephone Number__ (212 -1~ 2% )1 CDAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152,



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6629 Park Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? \YE No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED & SEALED

FEET (if depth is unknown check here A )
Z

1b. How deep is (was) the well?

1c. In what year was the well installed (if known)?
1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located?__Ner h s ide o {: +kc L\Ougc

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? Yes No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name Jw\}(_ Trat U

Telephone Number_612-23776C¢9¥ DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6630 Park Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes No Unknown
s
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED - ___SEALED

>

1b. How deep is (was) the well? C - FEET (if depth is unknown check here

1¢. In what year was the well installed (if known)?
1d. If the well was abandoned, what year was the well sealed?_ . s

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,

etc.)

1f. Where on the property is (was) the well located?__j <~ .~ + .= . ' SR NPT AN

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name N 4
Telephone Number_ "+ -~ " -~ DAY or EVENING (please circle one
and state best time to reach you)
2. |s public water supply currently utilized by the property? (Yes No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name ' e

Telephone Number___¢ : ;’\“ L ! DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please fee! free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6644 Park Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? Yes Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED SEALED
1b. How deep is (was) the well? FEET (if depth is unknown check here )
1c. In what year was the well installed (if known)?

1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located?

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes No
Name
Telephone Number DAY or EVENING (please circle one
and state best time to reach you)
2. Is public water supply currently utilized by the property? @ No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

NamekL> AOE QC H nm )j(u\\)" :
Telephone Number, @[; ) %) 6 [- 7«720 y DAY or@@ {(please circle one

and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6501 Portland Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? No Unknown

If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE ABANDONED x SEALED
1b. How deep is (was) the well? FEET (if depth is unknown check here
1¢. In what year was the well installed (if known)? P

1d. If the well was abandoned, what year was the well sealed? 5/9@[/‘ 7ﬂ

3e. If the well is active, for what purpose is it used? Example; (drinking water, lawn sprinkler, cooling,

£ )

etc.)

1f. Wh oryhe property is (was) the well located?___ ¢ 5;) purty Sioe o /
Lo li2) v b

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Yes @
Name t/)’(;/(/ jﬁlilﬁ Mﬂ/ﬂ/f %&p

Telephone Number 10)97 éj@ é \?@ L/] m EVENING (please circle one

tate best time to reach you)

2. Is public water supply currently utilized by the property? @ No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name fﬁr)/v\,ﬁ H_C ,ﬁ50£)¢

Telephone Number DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



Receptor Survey Questionnaire

PROPERTY ADDRESS: 6633 Portland Ave S, Richfield, MN 55423

1. Is there, or has there ever been, a water well on the property? No Unknown
If you answered No or Unknown, proceed to Question 2.

1a. If you answered Yes, is the well active (in use), abandoned (not in use), or sealed
(decommissioned following Minnesota Department of Health [MDH] Well Code guidelines).

ACTIVE X ABANDONED SEALED

)
1b. How deep is (was) the well? . FEET (if depth is unknown check here X )

1c. In what year was the well installed (if known)? .

>

1d. If the well was abandoned, what year was the well sealed?

3e. If the well is active, for what purpose is it used? Example: (drinking water, lawn sprinkler, cooling,
etc.)

1f. Where on the property is (was) the well located? Basemen {’ ]Lﬁuh’i r rctm

1g. If there is currently a water supply well on the property, would you grant access to the property in
order to obtain a water sample from either an indoor or outside spigot (at no cost to property owner)?

Jee) No

Name LQQ W]Lk\/ph\v\

9
Telephone Number_ { & - 57 Y - IO D or (please circle one
)

and stat e to reach you)

2. Is public water supply currently utilized by the property? No

3. May we contact you for further information if necessary? If so, please provide your name and telephone
number.

Name L, QO \W‘ 1 Wy g0 2! N

Telephone Number ([ \ 2 - ¢4 § - 1\¢ Yo DAY or EVENING (please circle one
and state best time to reach you)

Please complete this form and mail it back to Delta in the enclosed self-addressed stamped envelope. Delta
thanks you in advance for taking the time to complete this form.

If you have any questions, or need help completing this form, please feel free to contact Nancy
Rodning at (651)697-5152.



5910 Rice Creek Parkway, Suite 100

St. Paul, Minnesota 55126

DELTA

ENVIRONMENTAL BORING LOG
BORING ID: B-4

TOTAL DEPTH: 30 feet below surface

PROJECT INFORMATION

DRILLING INFORMATION

Project: PFC's in Fire Fighting Foam
Site Location: Richfield, MN

Job No.: 19382DEL06

Logged By: Curt McKay

Weather:

Date Completed: 10/8/09

= Water Level During Drilling:27.5 feet below surface

Drilling Co.:  Thein Well
Drill Crew Chief:
Rig Type: Truck-Mounted Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 4' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

DEPTH

LITHOLOGY

DESCRIPTION

USCS

LAB NA
SAMP. ppm

(0.00, 1.00) TOPSOIL: Top 5 ft hand augered.

(1.00, 16.00) SANDY CLAY: brown, moist.

@8' dark brown black, moist.

@12' black, organics - wood, moist, petro odor.

@15.5' black, moist.

(16.00, 20.00) SAND: gray, medium grained, moist.

@19.5' slightly moist.

(20.00, 24.00) SILTY SAND: black, tight, slightly moist.

@23.25' black, moist.

(24.00, 25.50) SANDY CLAY: black, soft, moist.

(25.50, 25.75) SILTY SAND: black, moist.

(25.75, 30.00) SAND: black/dark gray, fine to medium grained,
moist.

@26' brown/gray, medium grained.

@27.5' gray, wet.

CL

SP

SM

CL
SM

SP

NA

Composite
Sample from
0-8.

Comments: E.O.B. at 30'.
Boring Location: 44 53.184' N / 93 16.033' W

Page 1 of 1




APPENDIX J

Burnsville ABLE Fire Training Center Discussion and Supporting Documents



Report of Investigation Activities at Appendix J
Select Firefighting Foam Training Areas and Burnsville Fire Foam Training Area
Foam Discharge Sites in Minnesota

February 10, 2010

Delta Project No. 19382-DELO

Page 1

Background and Access — Burnsville Fire Foam Training Area

The Burnsville Fire Department Assistant Fire Chief returned a completed firefighting foam use
guestionnaire to Delta in May 2008, indicating the department’s use of Ansul-brand AFFF and AR-AFFF
in training exercises conducted at the ABLE Fire Training Center in Burnsville. A copy of the completed
guestionnaire was included in Appendix C of Delta’s June 2009 Report. The ABLE Fire Training Center is
jointly owned by the cities of Apple Valley, Burnsville, Lakeville and Eagan. The ABLE Fire Training
Center is located at the southeast corner of the intersection of Cliff Road and River Ridge Boulevard in
Burnsville; the location of the training center is shown on Figure 1, Fire Foam Training Area Location,
Burnsville ABLE Fire Training Center, included in Appendix J. The Burnsville Fire Department has
trained with Class B foam approximately three times since the fire training center was built in 1989, and
the last Class B foam training event was in 2004. Five to ten gallons of foam concentrate are used per
event. No burn pans or live fire are utilized in the training exercises, foam is just discharged into a
wooded area where spent foam is allowed to break down and dissipate. The training area is shown on the
figure Fire Foam Training Area, ABLE Fire Training Center, included in Appendix J. Surface drainage
from the foam training area is down a hill toward the north. Photographs of the area where Class B foam

was discharged are included in Appendix J.

A copy of an access agreement signed by the Burnsville Assistant Fire Chief and the MPCA, allowing
access for a site reconnaissance and sampling at the ABLE Fire Training Center, was included in
Appendix C of Delta’s June 2009 Report.

As presented in Delta’s April 2009 report, the inferred groundwater flow direction in the area of the

Burnsville Fire Station area is to the north-northwest, toward the Minnesota River.

Other Users of the ABLE Fire Training Center

The fire departments of the other cities that jointly own the ABLE Fire Training Center were contacted by

Delta to confirm their departments’ use of firefighting foam at the ABLE Fire Training Center. The Apple
Valley Fire Department Deputy Fire Chief confirmed that, while they conduct some training at the ABLE
Center, the Apple Valley Fire Department has not trained with foam there. The Lakeville Fire Department
Fire Chief reported that the Lakeville Fire Department does not regularly train at the ABLE Center, nor
have they trained with Class B foam there. The Eagan Fire Department Fire Chief indicated that only

Class A foam, and not Class B foam, is utilized for training by the Eagan Fire Department.



Report of Investigation Activities at Appendix J
Select Firefighting Foam Training Areas and Burnsville Fire Foam Training Area
Foam Discharge Sites in Minnesota

February 10, 2010

Delta Project No. 19382-DELO

Page 2

Sample Collection — Burnsville Fire Foam Training Area

As presented in the June 2009 Report, two soil borings (B-1 and B-2) were advanced within the fire foam
training area on April 24, 2009. Soil boring locations are shown on the figure Fire Foam Training Area,
ABLE Fire Training Center, included in Appendix J. Information, data and documentation for the two
borings was presented in the June 2009 Report. Laboratory analysis of soil samples collected from
depths of 0-4 feet below grade surface (bgs) and 4-8 feet bgs from B-1 and B-2 identified PFCs in all four
soil samples. Drill refusal was experienced in both borings prior to reaching the water table, thus,

groundwater samples were not collected from B-1 or B-2.

On August 27, 2009, soil boring B-3 was advanced adjacent to the location of B-1 for the purpose of
collecting a groundwater sample. Boring B-3 was advanced by Stevens Drilling & Environmental using
hollow stem auger drilling technology, under the oversight of Delta personnel. While soil samples were
not collected from B-3, soils brought up by the augers were observed and recorded on a soil boring log.
The soil boring log is included in Appendix J. Soils encountered in B-3 were consistently fine- to medium-
grained sand. Boring B-3 was advanced to a depth of 50 feet before groundwater was encountered; the
water table rose to a depth of 44.5 feet bgs in the auger. A groundwater sample was collected using a
disposable, non-Teflon® bailer. Upon completion of sampling the boring was grouted and sealed in

accordance with applicable State requirements.

The groundwater sample was collected for laboratory analysis of PFCs as described in Appendix Q,

Sampling Methodologies and submitted to Axys Analytical Services LTD.

Groundwater Sampling Results — Burnsville Fire Foam Training Area

Laboratory analysis detected PFC compound concentrations in the B-3 groundwater sample collected
from the Burnsville Fire Department’s fire foam training area as listed in the table below. All groundwater
sample results, including non-detect results, are summarized in Table 2, Groundwater and Surface

Water Analytical Results, PFCs, of this report.

Groundwater Sample PFC Detections — Burnsville Fire Department Fire Foam
Training Area

Sampling Location Compound Concentration
B-3 146 ng/L PFBA

422 ng/L PFPeA

281 ng/L PFHxA

447 ng/L PFHpA




Report of Investigation Activities at Appendix J
Select Firefighting Foam Training Areas and Burnsville Fire Foam Training Area
Foam Discharge Sites in Minnesota

February 10, 2010

Delta Project No. 19382-DELO

Page 3

Groundwater Sample PFC Detections — Burnsville Fire Department Fire Foam
Training Area

Sampling Location Compound Concentration
1260 ng/L PFOA

81.7 ng/L PENA

17.8 ng/L PFDA

12.8 ng/L PFBS

279 ng/L PHFxS

522 ng/L PFOS

Laboratory results in nanograms per liter (ng/L), which is equivalent to parts per trillion (ppt).

Discussion and Conclusion — Burnsville Fire Foam Training Area

Based on information provided by the Burnsville Fire Department Assistant Fire Chief and the Training
Officer, approximately 15 to 30 gallons of Ansul-brand AR-AFFF was discharged by the Burnsville Fire
Department at the fire foam training area from 1989 through 2004. According to information provided by
other municipal fire departments with joint ownership of the ABLE Fire Training Center, the other fire

departments have not trained with Class B AFFF at the training center.

The Minnesota Department of Health has defined drinking water values only for PFOS, PFOA, PFBA and
PFBS. The Health Risk Limit (HRL) for both PFOS and PFOA in drinking water is 300 ng/L. The chronic
exposure Health Based Value (HBV) for both PFBA and PFBS is 7000 ng/L. The HBVs are developed by
the MDH as interim guidance until a HRL can be established. A Risk Assessment Advice (RAA) for
PFHxS does not specify numerical values. The detected PFOA and PFOS concentrations in the B-3
groundwater sample exceeded the HRLs. The PFBA and PFBS concentrations in the B-3 groundwater

sample were below the HBVs.

In analyzing PFC compound concentrations in soil and groundwater samples collected at the Burnsville
fire foam training area, Delta makes the following observations:
= Relatively higher concentrations of PFOA and PFOS were detected in both the soil and the
groundwater samples. This trend is reflected in Graph A, Burnsville Soil and Groundwater
Samples, PFC Concentrations.
= While PFBS was detected in the groundwater sample, PFBS was not detected in the soil

samples.



Report of Investigation Activities at Appendix J
Select Firefighting Foam Training Areas and Burnsville Fire Foam Training Area
Foam Discharge Sites in Minnesota

February 10, 2010

Delta Project No. 19382-DELO
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=  PFDoA and PFUNnA were detected in the shallow soil sample collected from B-1, however, these

compounds were not detected in the deeper B-1 soil sample nor in the B-3 groundwater sample.
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ABLE Fire Training Center, Burnsville
Fire Foam Training Area
March 31 and April 24, 2009

Photograph 1
Fire foam is sprayed from the edge of the asphalt into the wooded area. View facing northwest. Stakes mark soil
boring locations B-1, B-3 and B-2.

Photograph 2
View of the fire foam training area (at left) facing north. Runoff from the fire foam training area would drain
downhill to the north.

C. McKay and N. Rodning Page1ofl




ENVIRONMENTAL BORING LOG

5910 Rice Creek Parkway, Suite 100 BORING ID: ~ B-3

DELTA St. Paul, Minnesota 55126 TOTAL DEPTH: 50 feet below surface
PROJECT INFORMATION DRILLING INFORMATION
Project: PFC's in Fire Fighting Foam Drilling Co.:  Stevens Drilling
Site Location: Burnsville, MN Drill Crew Chief: Randy Johnson
Job No.: 19382DELO05 Rig Type:
Logged By: Nancy Rodning Method of Drilling: Hollow Stem Auger
Weather: Soil Sampling Method: NA
Date Completed: 8/27/09 Surface Elevation (feet): NA
= Water Level During Drilling:44.5 feet below surface Field Screening Instrument: None
DEPTH| LITHOLOGY, DESCRIPTION USCs LAB NA
SAMP. ppm
NA NA

(0.00, 50.00) SAND: fine grained.
Soil descriptions based on drill cuttings - no soil samples collected.

SP

50 -

Comments: E.O.B. at 50'.
Boring Location: 44 46.859 N /93 16.913 W Page 1 of 1




Concentrations, Parts-Per-Billion

10

GRAPH A
Burnsville Soil and Groundwater Samples
PFC Concentrations

B Burnsville B-1 SL 0-4"
@ Burnsville B-1 SL 4-8'
B Burnsville B-2 SL 0-4"'
E Burnsville B-2 SL 4-8'
B Burnsville B-3 GW 44.5'

PFBA PFPeA PFHXA PFHpA PFOA PFNA PFDA PFUnA PFDOA PFBS PFHXS PFOS PFOSA

Note: PFOA, PFNA and PFOS concentrations for B-1, 0-4', and PFOA and PFHXS concentrations
for B-1, 4-8', are greater than 10 ppb.




APPENDIX K

Crystal Airport Foam Discharge Discussion and Supporting Documents



Report of Investigation Activities at Appendix K
Select Firefighting Foam Training Areas and Crystal Airport Foam Discharges
Foam Discharge Sites in Minnesota

February 10, 2010

Delta Project No. 19382-DELO

Page 1

Background and Access — Crystal Airport Firefighting Foam Discharges

As discussed in the Brooklyn Center site discussion in Appendix B of Delta’s June 2009 Report, the
Brooklyn Center Fire Chief indicated that the Brooklyn Center Fire Department responded to a hangar fire
at the Crystal Airport in 2006. While the Brooklyn Center Fire Department did not utilize Class B foam at
the fire, the Fire Chief had no knowledge as to foam used by other responding departments. According to
the Metropolitan Airports Commission, the responding fire department at Crystal Airport is the West Metro
Fire District. According to the firefighting foam questionnaire returned by the West Metro Fire District in
April 2008, they use Ansul-brand AR-AFFF for fire response and typically use training foam for fire

training exercises.

Delta interviewed the West Metro Fire District Fire Chief in August 2009 regarding the 2006 hangar fire.
The Fire Chief indicated that the West Metro District Fire Department responded to the hangar fire with
Class A foam only; no Class B foam was used. The Fire Chief related that Fire Aide 2000 firefighting foam
was used in response to a plane crash at the Crystal Airport in June 2009. Manufacturer information on
Fire Aide 2000 indicates that the foam contains no PFOS or PFOA, and that the foam can be used on
Class A or Class B fires. The West Metro District Fire Chief recalled that their department responded to
three other aircraft crashes at the Crystal Airport, in November 2004, April 2002 and March 2001, but did

not know the type of quantity of firefighting foam used at those crashes.

The Brooklyn Park Fire Department also responded to the 2006 hangar fire at Crystal Airport. According
to the Deputy Fire Chief with the Brooklyn Park Fire Department, his department would have used Class

A foam if any foam was used, since the fire was mainly structural.
The Crystal Airport is located east of the intersection of County Road 81 and 58" Avenue North in Crystal,
Minnesota, as shown on Figure 1, Site Location Map, Crystal Airport, which is included in Appendix

K.

Site Reconnaissance — Crystal Airport

Site reconnaissance of the Crystal Airport was conducted on October 13, 2009. Delta representative
Nancy Rodning and MPCA Project Manager Nile Fellows were accompanied by the Metropolitan Airports
Commission (MAC) Manager of Reliever Airports (including Crystal Airport) and the MAC Environmental
Administrator. The locations of the June 2009 plane crash and the 2006 hangar fire were pointed out by
MAC personnel, as were the general storm water runoff paths from various parts of the airport. Generally,
storm water runoff flows through various pathways to Shingle Creek, which is located along the east-

northeast boundary of the airport. Shingle Creek flows to the southeast, to Twin Lakes. The figure PFC
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Sampling Locations, Crystal Airport showing the layout of the airport is included in Appendix K.
Photographs of pertinent features observed during the site reconnaissance, including proposed sampling

locations, are included on a photo log in Appendix K.

Since the exact locations of other past plane crashes at the airport and the details regarding foam use at
these plane crashes referenced by the West Metro Fire District Fire Chief are unknown, it was decided to
sample within two stormwater flow paths that drain the main runway areas of the airport. Delta recorded
GPS locations of the June 2009 plane crash and the proposed boring locations using a hand-held GPS

unit with an accuracy of approximately 15 feet.

An access agreement between MAC and the MPCA was executed on December 29, 2009, allowing for
soil and groundwater sampling within two stormwater drainage paths, sediment and surface water
sampling at two locations in Shingle Creek, and surface soil sampling at the location of the June 2009

plane crash. A copy of this access agreement is included in Appendix K.

Sample Collection — Crystal Airport

On January 20, 2010, two soil borings were advanced at Crystal Airport within two separate stormwater
drainage paths located east of the airport runways. Soil boring locations are shown on the PFC Sampling
Locations, Crystal Airport figure. Soil borings were advanced by Thein Well Company using push probe
drilling technology, under the oversight of Delta personnel and accompanied by MAC personnel. Saoll
boring logs detailing soil descriptions, groundwater depths, boring depths, and the GPS locations of the

borings are included in Appendix K.

Borings B-1 and B-2 were advanced to a depth of 8 feet below grade surface (bgs). Groundwater was
encountered at depths of 5.5 feet to 6 feet bgs. Soils encountered in both borings consisted of brown
medium- to large-grained sand. No staining, or foul or unusual odors were noted in the soils. Soil samples
were collected from B-1 and B-2 from depths of 0 to 4 feet bgs and from 4 to 8 feet bgs for laboratory
analysis of PFCs. Temporary wells with five-foot screens were set to the bottom of the borings for the
collection of groundwater samples. Upon completion of groundwater sampling at each boring, the boring

was grouted and sealed in accordance with applicable State requirements.

A surface soil sample (SS-1) was collected from the location of the June 2009 plane crash. A hammer
and chisel were used to dig a hole below the frost line, approximately 2 feet bgs. A soil sample was

collected using a clean, stainless steel spoon.
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Sediment samples SED-1 and SED-2 were collected from Shingle Creek at locations upgradient and
downgradient of main airport activities, respectively. Sample locations are shown on PFC Sampling
Locations, Crystal Airport figure, and photos of the sediment sample locations are included on the
photo log in Appendix K. A hole was opened in the ice on the creek at the location of SED-1 using a
hammer and chisel. The creek sediments were bare of snow cover beneath a foot bridge at the location

of SED-2. Sediment samples were collected from the creek bottom using a clean, stainless steel spoon.

The proposed work included the collection of surface water samples from Shingle Creek at the same

locations as the sediment samples, however, there was no water below the ice in the creek bed.

The soil, groundwater and sediment samples were collected for laboratory analysis of PFCs as described

in Appendix Q, Sampling Methodologies and submitted to Axys Analytical Services LTD.

Sampling Results — Crystal Airport

Analytical results were not available from Axys Analytical Services LTD at the time of this report.

Analytical results will be presented in a forthcoming report.
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Crystal Airport

Crystal, Minnesota
October 13, 2009 and January 20, 2010

Photograph 1
Location of June 2009 plane crash in foreground, view facing southwest toward the airport tower.

Photograph 2
Stormwater culverts near the northeast end of taxiway A and the location of boring B-1, view facing south.

N. Rodning, C. McKay Page 1 of 2




Crystal Airport

Crystal, Minnesota
October 13, 2009 and January 20, 2010

e WL -

Photograph 3
Stormwater culvert near the east end of taxiway C and location of boring B-2, view facing westerly.

Photograph 4 - Photograph 5

Sediment sample Sed-1 was collected from Shingle Sediment sample Sed-2 was collected from beneath a
Creek near the northeast corner of the Crystal Airport foot bridge over Shingle Creek, at a location near the east
property. corner of the Crystal Airport property.

N. Rodning, C. McKay Page 2 of 2



Minnesota Pollution
Y Control Agency

ACCESS AGREEMENT BETWEEN
THE MINNESOTA POLLUTION CONTROL AGENCY
AND THE METROPOLITAN AIRPORTS COMMISSION

The Minnesota Pollution Control Agency (MPCA) is investigating the use of Class B firefighting foams in the State. A site
reconnaissance and investigation will be conducted at the following site owned and operated by the Metropolitan Airports
Commission (MAC) where historic use (by entities other than MAC) of Class B foams has occurred:

Crystal Airport
Crystal, Minnesota

MAC hereby consents and authorizes the MPCA, its employees, agents and contractors (collectively, hereafter the “MPCA”), to enter
the Crystal Airport to conduct soil, groundwater, sediment and surface water sampling at the specific locations depicted in Attachment
A and as specified in the attached Scope of Work. The sampling is being conducted in response to the use of Class B firefighting
foams that may or may not contain perflurocarbons (PFCs). The MPCA is authorized to take these actions under Minn. Stat. §
115C.03, subd. 7 (2002).

The MPCA will notify MAC at least 48 hours in advance and must be escorted throughout the time of being on the property. Work
will be conducted during regular business hours (8:00 a.m. to 5:00 p.m.) unless the MPCA receives permission to and arrangements
are made to conduct work during different hours. The MPCA will conduct its activities so as to minimize interference with the use of
the property. If any portion of the property must be disturbed as a result of the MPCA's activities, the MPCA will restore the property
as close to its original condition as is reasonably possible under the circumstances. MAC agrees to take reasonable precautions to
ensure that the equipment of the MPCA and its contractors on the property is not damaged, and that the work being conducted by the
MPCA, its employees, agents and contractors is not disrupted. MAC reserves the right to have MAC personnel or its representatives
present during sampling activities.

The MPCA will obtain all necessary permits for installation of soil borings for the purpose of soil and groundwater sampling. Upon
completion of sampling, the MPCA will seal the borings in accordance with state law. Results of all testing conducted on the property
will be provided to MAC. All waste material generated during the soil and groundwater sampling activities shall be promptly and
properly disposed off-site by the MPCA, and the removal and proper disposal thereof shall be the responsibility of the MPCA.

The MPCA shall be liable for injury to or damage to property, or personal injury or death, caused by an act or omission of any
employee of the state in the performance of the work described above, under the circumstances where the state, if a private person,
would be liable to the claimant, in accordance with Minn. Stat. § 3.736. The parties acknowledge that MPCA might use private
contractors to perform certain work hereunder. The MPCA shall cause its contractor who carries out the work to provide the Property
Owner with a certificate of insurance showing commercial general liability insurance coverage of not less than $1M per occurrence
and $2M aggregate. The certificate of insurance shall indicate or be accompanied by an endorsement which indicates that MAC has
been named as an additional insured under the contractor’s commercial general liability coverage, using ISO Form CG 20 26 11 85 or
equivalent. Nothing in this Agreement limits the liability of any MPCA contractor for its acts or omissions in carrying out any work
authorized under this Agreement on the Property.

MAC’s consent to this access does not constitute an admission of liability of any kind Py the MAC regarding the use of firefighting
foam or the presence of PFCs. This Access Agreement shall automatically terminate aftgr the sampling detailed in the Scope of Work
is completed and at the time the borings and monitoring wells have been sealed jn accolance with state law.

MINNESOTA POLLUTION CONTROL AGENCY Metyopdflitan ortg Commission

NP =

Signature O ﬂ SiMre i
h“‘j fas . \ij\’ zs‘Lu\M ,gl.f)mh}or ENNL S CNVE )irEaOR

Title Title
12-/- 29/01 28 DECEMBER 2009
Date / 4 Date
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SCOPE OF WORK: Sampling of Soil, Groundwater, Sediments and Surface Water

SITE: Crystsal Airport
Crystal, Minnesota

Delta Consultants (Delta), as a contractor for the Minnesota Pollution Control Agency (MPCA), will conduct the Scope of
Work detailed below at the above-referenced site (the Site). The work is being conducted as part of the MPCA’s PFCs in
Firefighting Foam project.

1.

Advance two soil borings (locations B-1 and B-2 on Attachment A) using push probe technology to the depth of
groundwater for the purpose of collecting soil and groundwater samples. Two composite soil samples will be
collected from each boring from two intervals: from the surface to 4 feet below grade surface (bgs), and from 4 to
8 feet bgs. A groundwater sample will be collected from each boring assuming that groundwater will be
encountered. Based on area well logs, the depth to groundwater is expected to be 12 to 15 feet below grade.

Collect one surface soil sample (locations SS-1 on Attachment A) from the surface to 1 foot bgs via hand-
sampling. This is the location of a recent airplane crash where a fire was extinguished.

Collect sediment and surface water samples (locations C-1 and C-2 on Attachment A) via hand-sampling.
Sediment samples will be collected no deeper than 1 foot bgs.

Excess soil generated during drilling activities will be containerized and stored on-site for later disposal off-site.

it is Delta’s understanding that MAC may request “split samples” for submittal to their own laboratory. Delta will
split soil, groundwater, sediment and surface water samples as directed by MAC.

All samples will be submitted to a State-contracted laboratory for analysis of PFCs only. The following PFC
compounds will be included on the list of analytes:

Perfluorobutanoic acid (PFBA)
Perfluorobutane Sulfonate (PFBS)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane Sulfonate (PFHxS)
Perfluorooctanoic acid (PFOA)
Perfluorooctane Sulfonate (PFOS)
Perfluorooctane Sulfonamide (PFOSA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUDA)
Perfluorododecanoic acid (PFDoDA)

6. A copy of the laboratory chain-of-custody will be provided to MAC after sample collection. A copy of the laboratory

analytical report will be provided to MAC upon receipt.



St. Paul, Minnesota 55126

DELTA

5910 Rice Creek Parkway, Suite 100

ENVIRONMENTAL BORING LOG
BORING ID: B-1

TOTAL DEPTH: 8'

PROJECT INFORMATION

DRILLING INFORMATION

Project: PFC's in Fire Fighting Foam
Site Location: Crystal Airport, MN
Job No.: 19382DEL06

Logged By: Curt McKay

Weather: NA

Date Completed: 1/20/2010

= Water Level During Drilling:5.5'

Drilling Co.:  Thein Well
Drill Crew Chief: Brian
Rig Type: Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 4' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

DEPTH| LITHOLOGY, DESCRIPTION USCS LAB PID
SAMP. ppm
0_
> (0.00, 0.50) TOPSOIL: Grass - snow covered. NA
(0.50, 8.00) SAND: brown, medium grained, moist.
SW
5_
Z
at 5.5' brown, medium to large grained, wet.
| Water
Sample
Collected
3-8
at 8' brown and light brown, medium to coarse grained, wet.
Comments: E.O.B. at 8'.
Boring Location: 45 03.895' N/ 93 20.935 W Page 1 of 1




St. Paul, Minnesota 55126

DELTA

5910 Rice Creek Parkway, Suite 100

ENVIRONMENTAL BORING LOG
BORING ID: B-2

TOTAL DEPTH: 8'

PROJECT INFORMATION

DRILLING INFORMATION

Project: PFC's in Fire Fighting Foam
Site Location: Crystal Airport, MN
Job No.: 19382DEL06

Logged By: Curt McKay

Weather: NA

Date Completed: 1/20/2010

= Water Level During Drilling:6'

Drilling Co.:  Thein Well
Drill Crew Chief: Brian
Rig Type: Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 4' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

DEPTH| LITHOLOGY, DESCRIPTION USCS LAB PID
SAMP. ppm
0_
> (0.00, 0.50) TOPSOIL: Grass - snow covered. NA
(0.50, 8.00) SAND: brown, medium grained, moist.
SW
5_
at 6' brown, medium to large grained, wet.
~Z 4
Water
Sample
Collected
3-8
at 8' brown, medium grained, wet.
Comments: E.O.B. at 8.
Boring Location: 45 03.962' N/ 93 21.053 W Page 1 of 1
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Background — MSP Airport Historical Fire Foam Training Areas

The Manager of Environmental Affairs for the Metropolitan Airports Commission (MAC) returned a
completed firefighting foam use questionnaire to Delta in May 2008, indicating the use of Class B AFFF in
quarterly fire foam training by the fire department at the Minneapolis-St. Paul International (MSP) Airport.
A copy of the questionnaire was included in Appendix O of Delta’s June 2009 Report. The questionnaire
indicated that Ansul-brand AFFF is used in fire foam training exercises at the deicing pads and a remote
ramp at the Humphrey terminal and that the spent foam is collected and discarded off-site by a licensed
contractor. Follow-up conversations with MAC revealed that on-site foam training exercises were recently
discontinued; any fire foam training is now conducted at the Emergency Response Training Center in

Duluth, Minnesota.

MAC personnel also indicated that the MSP fire department historically trained at the airport with 3M-
brand foam at two on-site locations. The locations of the past fire foam training areas utilized by the MSP
Airport fire department are shown on Figure 1, Fire Foam Training Area Location, MSP Airport,
included in Appendix L. From 1983 through 2001, fire foam training with 3M-brand AFFF was conducted
in live fire exercises at a burn pit located east of Cargo Road near the present location of the glycol
management facility. The foam and water mixture would drain to a holding pond located directly west of
the training area. Foam training prior to 1983 took place at an area located northeast of the current FedEx
facility. The MSP Fire Chief was uncertain as to what type of structure, if any, may have been present at
this location for training purposes. Both the pre- and post-1983 former fire foam training areas were re-
worked and excavated to some extent during construction associated with the addition of a new airport
runway in 2001. Photographs of the pre-1983 and post-1983 former fire foam training areas are included

in Appendix L.

Other reliever airports within MAC’s oversight do not have airport-dedicated fire departments, including
the St. Paul Downtown Airport, the Airlake Airport in Lakeville, the Anoka County Airport in Blaine, the
Flying Cloud Airport in Eden Prairie, and the Crystal and Lake EImo Airports. The reliever airports receive

fire protection from the surrounding community fire departments.

As presented in Delta’s April 2009 report, the groundwater flow direction at the MSP Airport was inferred

to be to the southeast. The groundwater flow direction was confirmed by MAC personnel.
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Sample Collection — MSP Airport Historical Fire Foam Training Areas

As presented in Delta's June 2009 Report, four soil borings were advanced at MSP Airport, two within
each of the two historical fire foam training areas, on May 29, 2009. Borings B-1 and B-2 were advanced
through the post-1983 training area, and borings B-3 and B-4 were advanced through the pre-1983
training area. Soil boring locations are shown on the MSP Airport Former Fire Foam Training Areas
figure. Groundwater was encountered at depths ranging from 21 to 23.5 feet below grade surface (bgs).
Since both former fire training areas were excavated to some extent as part of a runway construction
project in 2001, soils within the former training areas were not sampled. Soil boring logs detailing
groundwater depths, boring depths, and the GPS locations for these four borings are included in
Appendix L. The laboratory analytical results were not available at the time of the June 2009 Report and

are therefore presented in this report.

As discussed in the following section, significant concentrations of PFOA were detected in the
groundwater samples collected from borings B-1 through B-4. In response to these detections, Delta
conducted additional groundwater and surface water sampling upgradient and downgradient of the two

historical fire foam training areas.

A second access agreement between MAC and the MPCA was executed on December 29, 2009,
allowing for additional sampling upgradient and downgradient of the historical fire foam training areas. A

copy of this access agreement is included in Appendix L.

On January 19, 2010, borings B-5, B-6 and B-7 were advanced upgradient of borings B-1 through B-4 for
the purpose of collecting groundwater samples. Sample locations are shown on the MSP Airport Former
Fire Foam Training Areas figure. Soil borings were advanced by Thein Well Company using push probe
drilling technology, under the oversight of Delta personnel. Soil samples were not collected from these
borings. Groundwater was encountered at an approximate depth of 25 feet bgs. Soil boring logs detailing
groundwater depths, boring depths, and the GPS locations of B-5 through B-7 are included in Appendix
L. Groundwater samples were collected through plastic tubing inserted into the probe rods. Upon
completion of groundwater sampling at each boring, the boring was grouted and sealed in accordance

with applicable State requirements.

On January 19, 2010, groundwater samples were collected for PFC analysis from three existing
groundwater monitoring wells situated downgradient or potentially downgradient of the former firefighting
foam training areas: CWN-14A, CWN-15A and Signature MW-2. The well locations are shown on the

MSP Airport Former Fire Foam Training Areas figure. The depths to groundwater were measured at
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each well, and the wells checked for the presence of light non-aqueous phase liquid (LNAPL) prior to
sampling. LNAPL was not detected in any of the wells, but a petroleum odor was noted in the

groundwater collected from Signature MW-2. Depths to groundwater ranged from 35.9 to 36.6 feet bgs.

Groundwater samples were collected from borings B-5, B-6, and B-7, and from existing wells CWN-14A,
CWN-15A and Signature MW-2 for laboratory analysis of PFCs as described in Appendix Q, Sampling
Methodologies and submitted to Axys Analytical Services LTD.

On January 19, 2010, a surface water sample (SW-1) and a sediment sample (Sed-1) were collected by
hand from MSP Pond 1, at the location shown on the figure MSP Airport Former Fire Foam Training
Areas. A manual ice auger was used to cut a hole in the ice in order to facilitate sample collection.
Sediment and surface water samples were collected for laboratory analysis of PFCs as described in

Appendix Q, Sampling Methodologies and submitted to Axys Analytical Services LTD.

Sampling Results — MSP Airport Historical Fire Foam Training Areas

Laboratory analysis of groundwater samples collected in May 2009 from the historical MSP fire foam
training areas detected PFC compound concentrations, as listed in the table below. All groundwater
analytical results are summarized in Table 2, Groundwater and Surface Water Analytical Results,
PFCs. Laboratory results for groundwater samples collected in January 2010 were not available at the
time of this report.

Groundwater Sample PFC Detections — MSP Historical Fire Foam Training Area

Soil Boring Compound Concentration

279 ng/L PFBA

909 ng/L PFPeA

1640 ng/L PFHxA

317 ng/L PFHpA

B-1 988 ng/L PFOA

42 ng/L PFNA

332 ng/L PFBS

3090 ng/L PFHxS
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Groundwater Sample PFC Detections — MSP Historical Fire Foam Training Area

Soil Boring Compound Concentration
190 ng/L PFBA
507 ng/L PFPeA
817 ng/L PFHxA
B-2 198 ng/L PFHpA
958 ng/L PFOA
286 ng/L PFBS
2920 ng/L PFHxS
151 ng/L PFBA
148 ng/L PFPeA
477 ng/L PFHXA

B-3
12000 ng/L PFOA
21200 ng/L PFHxS
281 ng/L PFOS
3140 ng/L PFHxA
B4 5830 ng/L PFHpA

286000 ng/L PFOA
145000 ng/L PFHXS

ng/L = nanograms per liter, which is equivalent to parts per trillion (ppt).

*Due to high concentrations of detected PFC compound concentrations, the laboratory detection limits for
other undetected PFC compounds were elevated.

Analytical results for groundwater, sediment and surface water samples collected in January 2010 were
not available from Axys Analytical Services LTD at the time of this report. Analytical results will be

presented in a forthcoming report.

Discussion and Conclusion — MSP Airport Historical Fire Foam Training Areas

Historically the MSP fire department trained with 3M-brand foam at two on-site locations: from 1983
through 2001, fire foam training was conducted in live fire exercises at a burn pit located east of Cargo
Road, near the present location of the glycol management facility; and, foam training prior to 1983 took
place at an area located northeast of the current FedEx facility. Both the pre- and post-1983 former fire
foam training areas were re-worked and excavated to some extent during construction associated with

the addition of a new airport runway in 2001. In May 2009 borings B-1 and B-2 were advanced through
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the post-1983 training area, and borings B-3 and B-4 were advanced through the pre-1983 training area.

Laboratory analysis detected PFCs in groundwater samples collected from all four borings.

The Minnesota Department of Health has defined drinking water values only for PFOS, PFOA, PFBA and
PFBS. The Health Risk Limit (HRL) for both PFOS and PFOA in drinking water is 300 ng/L. The chronic
exposure Health Based Value (HBV) for both PFBA and PFBS is 7000 ng/L. The HBVs are developed by
the MDH as interim guidance until a HRL can be established. A Risk Assessment Advice (RAA) for

PFHxS does not specify numerical values.

The PFOA concentrations detected in the groundwater samples collected from borings B-1 through B-4 in
May 2009 exceeded the HRL for PFOA. The PFOS concentration detected in the B-3 groundwater
sample was below HRL. While PFOS was not detected in the groundwater sample collected from B-4, the
laboratory detection limit for PFOS was greater than the HRL for PFOS. Detected levels of PFBA and
PFBS did not meet or exceed the HBV.

Receipt and review of laboratory results for samples collected in January 2010 is expected to allow for
discussion of upgradient, downgradient, and background concentrations of PFCs in the groundwater at
MSP Airport.
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MSP Airport Former Fire Foam Training Areas
May 29, 2009

Photograph 1
The Post-1983 former fire foam training area is located east of Cargo Road, near the current glycol management
facility, which is visible at right. Soil borings B-1 and B-2 were advanced here in May 2009. View facing east.

Photograph 2
Soil boring B-2 was advanced near the southeast corner of the post-1983 former fire foam training area. Soil
boring B-1 was advanced closer to the fence. Cargo Road is visible in the background. View facing northwest.

C. McKay Page 1 of 2




MSP Airport Former Fire Foam Training Areas
May 29, 2009

Photograph 3

The Pre-1983 fire foam training area is located northeast of the current FedEx facility. Soil borings B-3 and B-4
were advanced in this area in May 2009. Photo view facing southwest.

C. McKay

Page 2 of 2




DELTA

ENVIRONMENTAL BORING LOG

5910 Rice Creek Parkway, Suite 100 BORING ID:  B-1

St. Paul, Minnesota 55126

TOTAL DEPTH: 25'

PROJECT INFORMATION

DRILLING INFORMATION

Project: PFC's in Fire Fighting Foam
Site Location: MSP Airport, MN

Job No.: 19382DEL04

Logged By: Curt McKay

Weather: NA

Date Completed: 5/29/09
= Water Level During Drilling: 21"

Drilling Co.:  Thein Well

Drill Crew Chief: NA

Rig Type: Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 4' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

LAB PID
DEPTH | LITHOLOGY| DESCRIPTION USCS SAMP. ppm
0,
1l 28 2% 7 ©.00,1.00) ToPSOIL: Grass. PT NA
4 (1.00, 25.00) NO RECOVERY: Blind drill/push to water at 25' bgs.
8 No Soil Sampling.
5_
10
1 NA
15
20
Z 4
Set screen at 21' - 25' bgs.
i Water Sample
i from 21' to 25'
25—
Comments: E.O.B. at 25".
Boring Location: 44 52.717' N/ 93 14.125' W Page 1 of 1




DELTA

ENVIRONMENTAL BORING LOG

5910 Rice Creek Parkway, Suite 100 BORING ID:  B-2

St. Paul, Minnesota 55126

TOTAL DEPTH: 25'

PROJECT INFORMATION

DRILLING INFORMATION

Project: PFC's in Fire Fighting Foam
Site Location: MSP Airport, MN

Job No.: 19382DEL04

Logged By: Curt McKay

Weather: NA

Date Completed: 5/29/09
= Water Level During Drilling: 21"

Drilling Co.:  Thein Well

Drill Crew Chief: NA

Rig Type: Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 4' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

LAB PID
DEPTH | LITHOLOGY| DESCRIPTION USCS SAMP. ppm
0,
1l 28 2% 7 ©.00,1.00) ToPSOIL: Grass. PT NA
4 (1.00, 25.00) NO RECOVERY: Blind drill/push to water at 25' bgs.
8 No Soil Sampling.
5_
10
1 NA
15
20
Z 4
g Set screen at 21' - 25' bgs.
i Water Sample
i from 21' to 25'
25—
Comments: E.O.B. at 25".
Boring Location: 44 52.715' N /93 14.111 W Page 1 of 1




DELTA

ENVIRONMENTAL BORING LOG

5910 Rice Creek Parkway, Suite 100 BORING ID:  B-3

St. Paul, Minnesota 55126

TOTAL DEPTH: 25'

PROJECT INFORMATION

DRILLING INFORMATION

Project: PFC's in Fire Fighting Foam
Site Location: MSP Airport, MN

Job No.: 19382DEL04

Logged By: Curt McKay

Weather: NA

Date Completed: 5/29/09
= Water Level During Dirilling: 23.5'

Drilling Co.:  Thein Well

Drill Crew Chief: NA

Rig Type: Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 4' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

LAB PID
DEPTH | LITHOLOGY| DESCRIPTION USCS SAMP. ppm
0,
1l 28 2% 7 ©.00,1.00) ToPSOIL: Grass. PT NA
4 (1.00, 25.00) NO RECOVERY: Blind drill/push to water at 25' bgs.
8 No Soil Sampling.
5_
10
1 NA
15
20
g Set screen at 21' - 25' bgs.
<z i Water Sample
i from 21' to 25'
25—
Comments: E.O.B. at 25".
Boring Location: 44 53.023' N / 93 13.878 W Page 1 of 1




DELTA

ENVIRONMENTAL BORING LOG

5910 Rice Creek Parkway, Suite 100 BORING ID:  B-4

St. Paul, Minnesota 55126

TOTAL DEPTH: 27'

PROJECT INFORMATION

DRILLING INFORMATION

Project: PFC's in Fire Fighting Foam
Site Location: MSP Airport, MN

Job No.: 19382DEL04

Logged By: Curt McKay

Weather: NA

Date Completed: 5/29/09
= Water Level During Dirilling: 23.5'

Drilling Co.:  Thein Well

Drill Crew Chief: NA

Rig Type: Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 4' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

LAB PID
DEPTH | LITHOLOGY| DESCRIPTION USCS SAMP. ppm
0 s PT NA
1A A A (0.00, 1.00) TOPSOIL: Grass.
g (1.00, 27.00) NO RECOVERY: Blind drill/push to water at 27' bgs.
i No Soil Sampling.
5_
10
1 NA
15
20
S | Set screen at 23' - 27' bgs.
Water Sample
25 | from 23' to 27"
Comments: E.O.B. at 27"
Boring Location: 44 53.011' N /93 13.879 W Page 1 of 1




5910 Rice Creek Parkway, Suite 100

St. Paul, Minnesota 55126

DELTA

ENVIRONMENTAL BORING LOG
BORING ID: B-5

TOTAL DEPTH: 28’

PROJECT INFORMATION

DRILLING INFORMATION

Project: PFC's in Fire Fighting Foam
Site Location: MSP Airport, MN

Job No.: 19382DEL06

Logged By: Curt McKay

Weather: NA

Date Completed: 1/19/2010

= Water Level During Drilling:25'

Drilling Co.:  Thein Well
Drill Crew Chief: Brian
Rig Type: Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 4' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

DEPTH| LITHOLOGY, DESCRIPTION USCS LAB PID
SAMP. ppm
0 > PT NA
- A A (0.00, 1.00) TOPSOIL: Grass.
1 (1.00, 28.00) NO RECOVERY: Blind drill/push to water at 28" bgs.
| No Soil Sampling.
5_
10
1 NA
15
20
XZ ]
25 Water
1 Sample at
i 25'
Comments: E.O.B. at 28'.
Boring Location: 44 52.815' N/ 93 14.243 W Page 1 of 1




5910 Rice Creek Parkway, Suite 100

St. Paul, Minnesota 55126

DELTA

ENVIRONMENTAL BORING LOG
BORING ID: B-6

TOTAL DEPTH: 28’

PROJECT INFORMATION

DRILLING INFORMATION

Project: PFC's in Fire Fighting Foam
Site Location: MSP Airport, MN

Job No.: 19382DEL06

Logged By: Curt McKay

Weather: NA

Date Completed: 1/19/2010

= Water Level During Drilling:25'

Drilling Co.:  Thein Well
Drill Crew Chief: Brian
Rig Type: Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 4' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

DEPTH| LITHOLOGY, DESCRIPTION USCS LAB PID
SAMP. ppm
0 > PT NA
- A A (0.00, 1.00) TOPSOIL: Grass.
1 (1.00, 28.00) NO RECOVERY: Blind drill/push to water at 28" bgs.
| No Soil Sampling.
5_
10
1 NA
15
20
XZ ]
25 Water
1 Sample at
i 25'
Comments: E.O.B. at 28'.
Boring Location: 44 53.114' N/ 93 14.079 W Page 1 of 1




5910 Rice Creek Parkway, Suite 100

St. Paul, Minnesota 55126

DELTA

ENVIRONMENTAL BORING LOG
BORING ID: B-7

TOTAL DEPTH: 28’

PROJECT INFORMATION

DRILLING INFORMATION

Project: PFC's in Fire Fighting Foam
Site Location: MSP Airport, MN

Job No.: 19382DEL06

Logged By: Curt McKay

Weather: NA

Date Completed: 1/19/2010

= Water Level During Drilling:25'

Drilling Co.:  Thein Well
Drill Crew Chief: Brian
Rig Type: Geoprobe

Method of Drilling: Direct Push Probe

Soil Sampling Method: 4' samplers with liners
Surface Elevation (feet): NA

Field Screening Instrument: None

DEPTH| LITHOLOGY, DESCRIPTION USCS LAB PID
SAMP. ppm
0 > PT NA
- A A (0.00, 1.00) TOPSOIL: Grass.
1 (1.00, 28.00) NO RECOVERY: Blind drill/push to water at 28" bgs.
| No Soil Sampling.
5_
10
1 NA
15
20
XZ ]
25 Water
1 Sample at
i 25'
Comments: E.O.B. at 28'.
Boring Location: 44 53.270' N / 93 14.695 W Page 1 of 1




N Minnesota Pollution
Control Agency

ACCESS AGREEMENT BETWEEN
THE MINNESOTA POLLUTION CONTROL AGENCY
AND THE METROPOLITAN AIRPORTS COMMISSION

The Minnesota Pollution Control Agency (MPCA) is investigating firefighting training sites where Class B foams have been or are
being utilized. The site reconnaissance and investigation will be conducted at the following site owned and operated by the
Metropolitan Airports Commission (MAC) where firefighting training with Class B foams occurred:

Minneapolis-St. Paul International Airport
Minneapolis, Minnesota

MAC hereby consents and authorizes the MPCA, its employees, agents and contractors (collectively, hereafter the “MPCA”™), to enter
the MSP Airport to conduct sediment, surface water and groundwater sampling at the specific locations depicted in Attachment A and
as described in Attachment B. The sampling is being conducted in response to the historical use of Class B firefighting foams that may
or may not contain perflurocarbons (PFCs). The MPCA is authorized to take these actions under Minn. Stat. § 115C.03, subd. 7
(2002).

The MPCA will notify MAC at least 48 hours in advance and must be escorted throughout the time of being on the property. Work
will be conducted during regular business hours (8:00 a.m. to 5:00 p.m.) unless the MPCA receives permission to and arrangements
are made to conduct work during different hours. The MPCA will conduct its activities so as to minimize interference with the use of
the property. If any portion of the property must be disturbed as a result of the MPCA's activities, the MPCA will restore the property
as close to its original condition as is reasonably possible under the circumstances. MAC agrees to take reasonable precautions to
ensure that the equipment of the MPCA and its contractors on the property is not damaged, and that the work being conducted by the
MPCA, its employees, agents and contractors is not disrupted. MAC reserves the right to have MAC personnel or its representatives
present during sampling activities.

The MPCA will obtain all necessary permits for installation of soil borings and temporary monitoring wells, if such wells are installed.
Upon completion of sampling, the MPCA will seal the borings and monitoring wells in accordance with state law. Results of all
testing conducted on the property will be provided to MAC. All waste material generated during sampling activities shall be promptly
and properly disposed off-site by the MPCA, and the removal and proper disposal thereof shall be the responsibility of the MPCA.

The MPCA shall be liable for injury to or damage to property, or personal injury or death, caused by an act or omission of any
employee of the state in the performance of the work described above, under the circumstances where the state, if a private person,
would be liable to the claimant, in accordance with Minn. Stat. § 3.736. The parties acknowledge that MPCA might use private
contractors to perform certain work hereunder. The MPCA shall cause its contractor who carries out the work to provide the Property
Owner with a certificate of insurance showing commercial general liability insurance coverage of not less than $1M per occurrence
and $2M aggregate. The certificate of insurance shall indicate or be accompanied by an endorsement which indicates that MAC has
been named as an additional insured under the contractor’s commercial general liability coverage, using ISO Form CG 20 26 11 850r
equivalent. Nothing in this Agreement limits the liability of any MPCA contractor for its acts or omissions in carrying out any work
authorized under this Agreement on the Property.

MAC’s consent to this access does not constitute an admission of liability of any kind by/the MAC regarding the use of firefighting
foam or the presence of PFCs. This Access Agreement shall automatically te pwinate aftér the sampling detailed in Attachment B is
completed and at the time the borings and monitoring wells have been scaled j

NESOTA PO;IjJTlON CE%NTROL AGENCY
{

Signature
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Title |
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ATTACHMENT B

SCOPE OF WORK: Sampling of Groundwater, Sediment and Surface Water

SITE: MSP Airport
Minneapolis, Minnesota

Delta Consultants (Delta), as a contractor for the Minnesota Pollution Control Agency (MPCA), will conduct the Scope of
Work detailed below at the above-referenced site (the Site). The work is being conducted as part of the MPCA’s PFCs in
Firefighting Foam project.

1.

6.

Advance three soil borings (locations B-5, B-6 and B-7 on Attachment A) using push probe technology to the
depth of groundwater for the purpose of collecting groundwater samples. Based on past sampling in the area, the
depth to groundwater is expected to be approximately 30 feet below grade. Collect a groundwater sample from
each boring. Soil samples will not be collected.

Collect groundwater samples from the following existing monitoring wells: CWN-14A, CWN-15A and Signature
MW-2. Samples will be collected using dedicated, disposable bailers.

Collect one sediment sample and one surface water sample (locations Sed-1 and SW-1 on Attachment A) via
hand-sampling from Pond 1. The sediment sample will be collected from shore and no deeper than 1 foot bgs.

It is Delta’s understanding that MAC may request “split samples” for submiittal to their own laboratory. Delta will
split groundwater, sediment and surface water samples as directed by MAC.

All samples will be submitted to a State-contracted laboratory for analysis of PFCs only. The following PFC
compounds will be included on the list of analytes:

Perfluorobutanoic acid (PFBA)
Perfluorobutane Sulfonate (PFBS)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane Sulfonate (PFHxS)
Perfiuorooctanoic acid (PFOA)
Perfluorooctane Sulfonate (PFOS)
Perfluorooctane Sulfonamide (PFOSA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUDA)
Perfluorododecanoic acid (PFDoDA)

A copy of the laboratory chain-of-custody will be provided to MAC after sample collection. A copy of the laboratory
analytical report will be provided to MAC upon receipt.
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Report of Investigation Activities at Appendix M
Select Firefighting Foam Training Areas and Pine Bend Refinery Fire Foam Training Area
Foam Discharge Sites in Minnesota

February 10, 2010

Delta Project No. 19382-DELO

Page 1

Background and Access — FHR Pine Bend Refinery Fire Foam Training Area

The Deputy Fire Chief at the Flint Hills Resources (FHR) Pine Bend Refinery returned a completed
firefighting foam use questionnaire to Delta in June 2008, indicating the use of Class B AR-AFFF in fire
foam training by the fire department at the refinery. The questionnaire indicated that five to ten gallons of
Ansul-brand Thunderstorm AR-AFFF are used during each of the 20 to 25 fire foam training exercises
performed annually from April through November per year, with up to 300 gallons of foam concentrate
used annually for training. A copy of the questionnaire was included in Appendix M of Delta’s June 2009
Report. In a follow-up conversation with the FHR Deputy Fire Chief, he stated that 3M-brand AR-AFFF
was historically used in training, but the fire department switched to Thunderstorm foam in 2005. The fire
training area is located near the southwest corner of the refinery, as shown on Figure 1, Fire Foam

Training Area Location, Flint Hills Pine Bend Refinery, included in Appendix M.

The fire training area was constructed in approximately 1995 with asphalt pavement, and was later re-
paved with concrete. Training with foam was not conducted on-site prior to construction of the training
pad. Run-off from the concrete training pad drains to a high-density polyethylene (HDPE)-lined retention
pond. The pond is pumped out as needed and the contents are trucked and disposed through an on-site
waste water treatment plant (WWTP). According to FHR personnel, any spent foam used on a live fire at
the refinery would go to the on-site storm sewer system, which is routed through the WWTP. Photographs
of the fire training area are included in Appendix M. During a site reconnaissance in March 2009, Delta
recorded GPS locations of the corners of the fire training area using a hand-held GPS unit with an
accuracy of approximately 15 feet. The training area is shown on the figure PFC Sampling Locations,

Flint Hills Pine Bend Refinery, included in Appendix M.

According to FHR personnel, WWTP influent and effluent samples were collected by the MPCA in 2007
and 2008 and analyzed for PFCs. Data from these sampling events was included in Appendix M of
Delta’s June 2009 Report. Low levels of several PFC compounds were detected in samples collected

both years in both influent and effluent samples.

As presented in Delta’s April 2009 Report, FHR personnel related that land adjacent to the west and north
of the fire training area was being used for ‘land-farming’ of soil impacted with RCRA-regulated waste.
Soils beneath the HDPE-lined retention pond were tested for benzene associated with the RCRA waste a
few years ago; no benzene was detected in the soil samples, indicating that the HDPE-lined retention

pond was not leaking at that time.



Report of Investigation Activities at Appendix M
Select Firefighting Foam Training Areas and Pine Bend Refinery Fire Foam Training Area
Foam Discharge Sites in Minnesota
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As reported in Delta’s April 2009 Report, FHR personnel collected groundwater samples on February 16,
2009, from three existing on-site monitoring wells located in the area of the fire training area for PFC
analyses. Monitoring well MW-1 is located approximately 500 feet west (upgradient) of the fire training
area and is completed to a depth of 50 feet below grade surface (bgs); MW-3 is located approximately
400 feet northeast (downgradient) of the fire training area and is 90 feet deep; and, MW-111 is located
approximately 1,700 feet east of the fire training area and is 85 feet deep. The depth to groundwater is
approximately 50 feet, with a flow direction to the east-northeast. As presented in Appendix M of Delta’s
June 2009 Report, the groundwater sample collected from MW-3 exhibited the highest concentrations of
PFCs as compared to the other two wells. Low levels of PFOS, PFBA and PFHXxS were detected in the

upgradient groundwater sample collected from MW-1.
An access agreement between FHR and the MPCA was executed on January 14, 2010, allowing access
for re-sampling of groundwater monitoring wells MW-1, MW-3 and MW-111. A copy of the executed

agreement is included in Appendix M.

As presented in Delta’s April 2009 report, the inferred groundwater flow direction at the Flint Hills refinery
is to the east-northeast

Sample Collection — FHR Pine Bend Refinery Fire Foam Training Area

On January 21, 2010, Delta collected groundwater samples from the same existing monitoring wells
sampled by FHR in February 2009, that is, MW-1, MW-3 and MW-111. The well locations are shown on
the figure PFC Sampling Locations, Flint Hills Pine Bend Refinery, included in Appendix M. The
depths to water were measured at each well, and each well was checked for the presence of light non-
aqueous phase liquid (LNAPL) prior to sampling. The depths to water ranged from 49.7 feet at MW-1 to
81.8 feet at MW-111. LNAPL was not detected in any of the sampled wells.

One well volume of groundwater was purged from each well prior to sampling. Wells MW-1 and MW-111
were purged using dedicated, disposable bailers. A submersible whale pump was used to purge
groundwater from the monitoring well MW-3 due to a greater well volume of water.

Groundwater samples were collected using disposable, dedicated bailers described in Appendix Q,
Sampling Methodologies, and submitted to Axys Analytical Services LTD for analysis of PFCs.
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Sampling Results — FHR Pine Bend Refinery Fire Foam Training Area

Analytical results were not available from Axys Analytical Services LTD at the time of this report.

Analytical results will be presented in a forthcoming report
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Flint Hills Pine Bend Refinery
Fire Foam Training Area
March 11, 2009 and January ??

Photograph 1
Concrete-paved training area and HDP-lined retention pond, view from the northwest corner facing east.

Photograph 2
View of the training area and pond from the northwest corner facing southwest.

Page 1 of 1
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i a\ - Minnesota Pollution
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‘fg: -= Control Agency

’ o ACCESS AGREEMENT BETWEEN

THE MINNESOTA POLLUTION CONTROL AGENCY
AND FLINT HILLS RESOURCES LP

hoo2

The Minnesota Pollution Controt Agency (MPCA) is investigating fircfighting training sites where Class B foams
have been or are being utilized. Given the detection of perflourocarbons (PFCs) in groundwater previously,
additional groundwater sampling will be conducted at the following site (the Property) owned and operated by Flmt
Hills Resources LP (the Property Owner) where ﬁreﬁghtmg tratning with Class B foams occurs:

Pine Bend Refinery -
12555 Clark Road _
Rosemount, Minnesota ' :

The Property Owner hereby consents and authorizes the MPCA,; its employees, agcm;s and contractofs-(col!ectively,
hereinafter “MPCA") to enter-this property for the purpose of coltecting groundwater samples from select existing .
monitoring wells specified in the attached Scope of Work, in response to the use of Class B firefighting foams that

may or-may not contdin PFCs and the detections of PFCs in the groundwater at the Property. The MPCA is

authorized to take these actions under Mino. Stat. §§ 115B.17, subd. 4 and 115.04 subd. 3.

The MPCA will notify the Property Owner at least 48 hours in advance and must be escorted throughout the time
on the property. Work will be conducted during regular business hours (8:00 a.m. to 5:00 p.m.} unless the MPCA

" receives permission to and arrangements are made to conduct sampling during diffecent hours. The MPCA will

conduct its activities so as to minimize interference with the use of the Property. If any portion of the property must

be disturbed as a result of the MPCA's activities, the MPCA will restore the property as close to its original

condition as is reasonably possible under the circumstances. The Property Owner will take reasonable precautions
regarding its own conduct and the conduct of its employees, agents and contractors on the property to avoid damage
to the equipment of the MPCA and its contractors, and to avoid disrupting the work being conducted by the MPCA,
its employees, agents and contractors.

A Scope of Work to collect groundwater samples from select existing wells for analysis of PECs is attached. All
work will be'performed as outlined in the attached Scope of Work. A copy of laboratory reports for all groundwater
samples collected at the property will be provided to the Property Owner. The Property Owner reserves the right (o
split-samples with the MPCA at the time of sampling.

The MPCA shall be liable for injury to or damage to property, or personal injury or death, caused by. an act or

* omission of any employee of the state in the performance of the work described above, under the circumstances

where the state, if a private person, would be liable 10 the claimant, in accordance with Minn. Stat. § 3.736. The
MPCA shall cause its contractor(s) who carries out the work to provide the Property Owner with certificates of
insurance showing commercial general liability insurance coverage of not less than $1M per occurrence and $2M
aggregate. The certificate of insurance shall indicate or be accompanied by an endorsement which indicates that the
Property Owner has been named as an additional insured under the contractor’s commercial general liability
coverage, using [SO Form CG 20 26 11 85 or equivalent. Nothing in this Agreement limits the liability of any
MPCA contractor for its acts or omissions in carrying out any work authorized under this Agreement on the

Property.

2/4
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The Property Owner's consent to this acﬁess does not constitute an admission of liability of any kind by the
Property Owner regarding the use of firefighting foam or the presence of PFCs, This Access Agreement shall
automatically terminate after the sampling portion of the Scope of Work is completed by the MPCA.

Nothing in this Agreement shall be construed to limit or diminish the right of the MPCA to take any action

authorized by MERLA or other law with respect to any release or threatened release of a hazardous substance or
pollutant or contaminant. :
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SCOPE OF WORK: Sampling of Existing Wells

SITE: Flint Hills Resources’ Pine Bend Refinery
12555 Clark Road
Rosemount, Minnesota

Delta Consultants (Delta), as a contractor for the Minnesota Pollution Control Agency (MPCA), will conduct the Scope of
Work detailed below at the above-referenced site (the Site). The work is being conducted as part of the MPCA’s PFCs in
Firefighting Foam project.

Flint Hills Resources provided Delta with monitoring well locations and groundwater PFC sampling results for groundwater
samples collected from three wells: MW-1, MW-3 and MW-111. PFC compounds were detected at varying concentrations
in groundwater samples collected from these three wells.

1.

6.

7.

Based on information provided by Flint Hills Resources, groundwater samples will be collected from the existing
on-site monitoring wells MW-1, MW-3 and MW-111. These wells were chosen for their proximity to the firefighting
training area and for previous PFC detections.

The depths to water will be measured prior to each well sampling. Each well will be checked for LNAPL with a
free-phase product indicator prior to sampling. Wells containing LNAPL will not be sampled.

Groundwater samples will be manually collected using dedicated, disposable bailers. One well volume will be
purged prior to sampling. Groundwater samples will be placed directly into laboratory-supplied jars and handled
under standard chain-of-custody controls. Delta will work with Flint Hills Resources to containerize and discharge
any purge water generated during sampling activities.

It is Delta’s understanding that Flint Hills Resources may request “split samples” for submittal to their own
laboratory. Delta will provided Flint Hills Resources with groundwater from the same bailer, and will fill sampling
jars if requested, as directed by Flint Hills Resources personnel.

Groundwater samples will be submitted to a State-contracted laboratory for analysis of PFCs only. The following
PFC compounds will be included on the list of analytes:

Perfluorobutanoic acid (PFBA)
Perfluorobutane Sulfonate (PFBS)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane Sulfonate (PFHxS)
Perfluorooctanoic acid (PFOA)
Perfluorooctane Sulfonate (PFOS)
Perfluorooctane Sulfonamide (PFOSA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUDA)
Perfluorododecanoic acid (PFDoDA)

While at the Pine Bend Refinery, Delta will follow all rules, safety-related and otherwise, as set forth by Flint Hills
Resources. Delta will also conduct all site work in conformance with their own site-specific health and safety plan.

A copy of the laboratory analytical report will be provided to Flint Hills Resources upon receipt.
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Background and Access — Lake Superior College ERTC

The Lake Superior College Emergency Response Training Center (ERTC) was built in 1994. The ERTC
includes a firefighter training area where firefighters can practice extinguishing aircraft fires. The ERTC is
located in Duluth at 11501 Highway 23, as shown in on Figure 1, Site Location Map, Lake Superior
College ERTC, which is included in Appendix N.

The ERTC Program Supervisor completed a firefighting foam use questionnaire in May 2008, indicating
the possible historic use of 3M-brand AFFF and/or AR-AFFF at the ERTC. A copy of the completed
guestionnaire is included in Appendix N. In a follow-up conversation in August 2009, the Program
Supervisor indicated that 3M-brand Class B foam may have been used in training exercises from
approximately 1994 through 1996, prior to his tenure. Training foam has been used for training exercises
at the ERTC since that time.

The firefighter training area includes a 600-foot diameter circular area with a 125-foot diameter concrete
burn pit in the center, which is surrounded by a gravel surface vehicle operation area with storage around
the outer-most portion of the circular area. A mock airplane sits in the center of the concrete burn pit.
Numerous LP-gas lines with jets around and inside the mock airplane can repeatedly be fired to create a
burning aircraft for training exercises. Water and spent foam discharged within the 125-foot diameter burn
area around the mock airplane is collected into the concrete pit and routed to an on-site wastewater
treatment plant specifically designed to treat wastewater and foam from this area, and from there it is
routed to the municipal sanitary sewer system. The surrounding gravel vehicle operation area has several
layers: 4” of Class V gravel over 8” of crushed rock over 36” of non-frost susceptile granular material over
Type 1 fabric. A 6-inch perforated PVC pipe in a trench lined with crushed rock lies below these layers,
carrying any overspray of infiltrated spent water/foam away from the area. This pipe also carries excess
groundwater away from the training area. The pipe extends to a wooded area northeast of the training
area to a small ravine. Large rip-rap rock covers the short hillside from beneath the pipe outlet to a creek
at the bottom of the ravine, a distance of approximately three feet. According to the Program Supervisor
at the ERTC, water flows from this drain pipe year-around. Based on photographs taken during past
training exercises, some firefighting foam overspray ends up on the gravel vehicle operation area around
the burn pit. Surface water runoff from the training area may also flow to a wetland located on the
southeast side of the training area. The layout of the training area is shown in the figure Lake Superior
College ERTC included in Appendix N. Photographs of the training area, 6-inch pipe outlet, and wetland

are included in Appendix N.
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An access agreement was signed by the Vice President of Finances and Administration of Lake Superior
College and the MPCA, allowing access for sampling at the ERTC. A copy of the access agreement is

included in Appendix N.

Sample Collection — Lake Superior College ERTC

To address the possibility for PFC-containing spent foam/wastewater from potential historical use of Class
B foam in training to reach the drainage area or the wetland, Delta conducted sampling of soil, sediment

and surface water at the discharge point of the 6-inch pipe and at the west edge of the wetland.

On November 25, 2009, Delta collected a surface soil sample (SS-1) near the end of the 6-inch pipe
outlet in the ravine located northeast of the fire training area. Due to rip-rap rock at the ground surface,
SS-1 was located approximately two feet downhill from the pipe outlet. A sediment sample (Sed-1) was
collected from the edge of the creek nearest to the pipe outlet. Sample locations are shown on the photo
log and the figure Lake Superior College ERTC included in Appendix N. A sediment sample (Sed-2)
and a surface water sample (SW-1) were collected from the west edge of the wetland which is situated to

the southeast of the fire training area.

Sediment, soil and surface water samples were collected for laboratory analysis of PFCs as described in
Appendix Q, Sampling Methodologies and submitted to Axys Analytical Services LTD.

Sampling Results — Lake Superior College ERTC

Laboratory analysis detected PFC compound concentrations in soil and sediment samples collected at
the Lake Superior College ERTC as listed in the table below. All soil sample analytical results, including
non-detect results, are summarized in Table 1, Soil and Sediment Analytical Results, PFCs and TOC,

of this report. A copy of the laboratory report with the chain-of-custody record is included in Appendix R.

Soil and Sediment Sample PFC Detections — Lake Superior College ERTC

Sample ID Compound Concentration

SSs-1 0.205 ng/g PFPeA

0.794 nglg PFHXA

0.139 ng/g PFHpA

0.495 ng/g PFOA

3.49 ng/g PFHxS
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Soil and Sediment Sample PFC Detections — Lake Superior College ERTC

Sample ID Compound Concentration

83.5 ng/g PFOS

4.54 ng/g PFOSA

0.225 ng/g PFOA

1.2 ng/g PFHXS
Sed-1

57.5 ng/g PFOS

6.52 nglg PFOSA

0.218 ng/g PFBA

0.536 ng/g PFPeA

1.72 ng/g PFHXA

0.268 ng/g PFHpA

1.26 nglg PFOA

0.184 ng/g PFNA

Sed-2
0.101 ng/g PFDA

0.174 ng/g PFUNA

1.47 nglg PFBS

3.49 ng/g PFHxS

83.5 ng/g PFOS

4.54 ng/g PFOSA

Laboratory results in nanograms per gram (ng/g), which is equivalent to parts per billion (ppb).

Laboratory analysis of the surface water sample collected from the wetland adjacent to the ERTC fire
training area detected PFC compound concentrations, as listed in the table below. All groundwater
analytical results are summarized in Table 2, Groundwater and Surface Water Analytical Results,
PFCs.

Surface Water Sample PFC Detections — Lake Superior College ERTC

Sample ID Compound Concentration

257 ng/L PFBA

SW-1
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Surface Water Sample PFC Detections — Lake Superior College ERTC

Sample ID Compound Concentration

537 ng/L PFPeA

1790 ng/L PFHXA

348 ng/L PFHpA

991 ng/L PFOA

31.8 ng/L PFNA

3.45 ng/L PFDA

1870 ng/L PFBS

9390 ng/L PFHXS

11300 ng/L PFOS

360 ng/L PFOSA

Laboratory results in nanograms per liter (ng/L), which is equivalent to parts per trillion (ppt).

Discussion and Conclusion — Lake Superior College ERTC

Class B AFFF may have been used in firefighting training exercises at the Lake Superior College ERTC
from approximately 1994 to 1996. Although spent foam and water discharged within the 125-foot
diameter burn pit would be collected and routed through an on-site WWTP and ultimately to a municipal
sewer, foam overspray outside of the burn pit could potentially reach an adjoining wetland or could

infiltrate to an underground drainage pipe that discharges to a nearby small, on-site creek.

The MPCA has defined soil Tier 1 Residential Soil Reference Values (SRVs), Tier 2 Recreational SRVS,
and Tier 2 Industrial SRVs for only the following PFC compounds:

Tier 1 Residential SRV  Tier 2 Recreational SRV Tier 2 Industrial SRV

PFOS 2100 ng/g 2600 ng/g 14000 ng/g
PFOA 2100 ng/g 2500 ng/g 13000 ng/g
PFBA 77000 ng/g 94000 ng/g 500000 ng/g

None of the detected PFC concentrations in the soil or sediment samples collected at the Lake Superior
College ERTC met or exceeded any of the MPCA SRVs.
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The MPCA does not define sediment quality standards. Sediment quality targets, adopted for use in the
St. Louis River Area of Concern, can be used throughout the State as benchmark values for making

comparisons. However, there are no sediment quality targets for any of the PFC compounds.

The MPCA has developed site-specific ambient surface water quality criteria for PFOA and PFOS for the
surface waters of the Mississippi River and Lake Calhoun only. No general surface water criteria or

criteria specific to the Lake Superior College ERTC wetland have been developed.

The Minnesota Department of Health has defined drinking water values for PFOS, PFOA, PFBA and
PFBS. The Health Risk Limit (HRL) for both PFOS and PFOA in drinking water is 300 ng/L. The chronic
exposure Health Based Value (HBV) for both PFBA and PFBS is 7000 ng/L. The HBVs are developed by
the MDH as interim guidance until a HRL can be established. A Risk Assessment Advice (RAA) for
PFHxXS does not specify numerical values. While the HRLs and HBVs may not be applicable to surface
waters and/or wetlands, they are discussed here for comparison purposes only. The surface water
sample collected from the wetland at the Lake Superior College ERTC had concentrations of PFOS and
PFOA that exceeded the HRLs. The detected PFBA and PFBS concentrations in the SW-1 surface water
sample do not meet or exceed the HBVs for PFBA or PFBS.

The following observations were noted in analyzing PFC laboratory data for samples collected at the Lake
Superior College ERTC:
=  The perfluorosulfonates (PFBS, PFHxS, and PFOS) were detected at higher concentrations in
the surface water, soil and sediment samples than the perfluorocarboxylic acids. This trend is
reflected in Graph A.
= The PFC compound concentrations detected in the Sed-2 sediment sample collected from the
wetland were markedly higher than the PFC concentrations in the SS-1 or Sed-1 samples. The
concentrations of perfluorosulfonates in the Sed-2 sample were one order of magnitude higher as
compared to the SS-1 and Sed-1 samples.
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QUESTIONNAIRE
Firefighting Foam Use in Fire Training

DELTA

1. Does or has the school’s firefighting training program include(d) practice with Class A or Class B foams,
either now or in the past?

ﬁ Yes - Please proceed to Question 2

No - Please sign the back of this form and return to Delta Consultants

2. How often does the school train with Class A or Class B foam?
Weekly Monthly Quarterly
Semi-Annually & Annually Bi-Annually
Other (please specify):

3. How much foam is used per training event?
& Less than 5 gallons 5 gallons 5to 10 gallons

More than 10 gallons (please specify):

4. Where does the spent foam go?
Storm Sewer Sanitary Sewer On-Site Septic Ground

Containment system for off-site disposal

& Other (please describe); _ ON -Gl TE MREATMENT F‘Auun»!

5. Where does/did the training take place? Please include address, intersection or other specific location
information for current and past training areas.

11601 Hwy 23 Dvwm wa S5 ad

WE  U6E LESL Niad S 6ALLONS oF CLASS A FoAw  cor v Ten(,
0N AN ANNUACL BRKS

OUR Ass B FoAM" 16 A SluaaTion PROOUA — NOT ALTUAL Fosw
Conenmeare  (TRAINOL ) v

6. Do other fire departments utilize your facility for their training with foam?

X Yes — THE FD5H USE 02 S\VMW Form
No
-- If yes, do the other fire departments bring their own foam? Yes X No

-- If yes, approximately how much foam is discharged annually by other departments at your facility?
Less than 5 gailons 5-25 gallons 25 to 50 gallons

More than 50 galions (please specify):

Xinogen' .

5910 Rice Creek Parkway Suite 100 St. Paul, MN 55126 USA
Phone: 651.639.9449 / 800.477.7411 Fax: 651.639.9473 www.deltaenv.com




QUESTIONNAIRE
Firefighting Foam Use in Fire Training

DELTA

7. What type(s) and brand(s) of foam are currently or were historically used for training by the school? Please
check all that apply.

Amount Used Current Use or

Type of Foam Brand of Foam Annually Historic Use?
Class B Aqueous Film- 5w = Hhe tunac
Forming Foam (AFFF)

Class B Alcohol- 2 WA 1 HhS Doveac
Resistant (AR)-AFFF
Class B Protein S>mM 2 15 ronag

Class B Fluoroprotein
(FP)

Class B Film-Forming
Fluoroprotein (FFFP)

Class B AR-FFFP

Class A-B Hi

Expansion Foam

Class A S\V5K \ess P Star| s~

Training Foam S\WAW O _/(4”306 (e 100 CAA 2T T
TIZATNO L=

Other

Thank you for your time and cooperation. Please contact Nancy Rodning at Delta Consultants (651-697-51 52)
or nrodning@deltaenv.com, or Jim Stockinger at the Minnesota Pollution Control Agency (651-297-8666) or
jim.stockinger@state.mn.us if you have any questions regarding this questionnaire.

Please return this form by May 9, 2008, to Nancy Rodning, Delta Consultants: nrodning@deltaenv.com

Questionnaire completed by:

DAVID  Sacau) ACADEMIC  SuPSnVISIe.
Name and Title

LAVE Gpenion. COoOUNSHE Eerd
School Name

218 133- (9717 05/o1 [ove

Phone Number Date

A rSaval \w @ ‘SC.CA‘-{
E-Mail Address J

)(lnogﬁn' —

5910 Rice Creek Parkway Suite 100 St. Paul, MN 55126 USA
Phone: 651.639.9449 / 800.477.7411 Fax: 651.639.9473 www.deltaenv.com




Lake Superior College ERTC, Duluth, MN
Firefighting Training Area
October 2 and November 25, 2009

Photograph 1
The fire training area at the ERTC, view facing southeast. A 125-foot diameter, concrete-lined burn pit is situated
beneath the mock airplane to catch water and spent foam from training exercises.

Photograph 2
Close-up of the gravel-covered surface of the burn pit. Concrete curbing outlines the burn pit.

N. Rodning Page 1 of 2




Lake Superior College ERTC, Duluth, MN
Firefighting Training Area
October 2 and November 25, 2009

Photograph 3
Surface soil sample SS-1land sediment sample Sed-1 were collected between the discharge from the drainage
pipe which runs below the fire training area and the small creek at left. Photo view facing southeast.

Photograph 4
Sediment sample Sed-2 and surface water sample SW-1 were collected at the west edge of the wetland, which is
located southeast of the fire training area. View facing east.

N. Rodning Page 2 of 2
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Control Agency

ACCESS AGREEMENT BETWEEN -
THE MINNESOTA POLLUTION CONTROL AGENCY
: AND LAKE SUPERIOR COLLEGE

The Minnesota Pollution Control Agency (MPCA) is investigating firefighting training sites where Class B
foarns may have been or are being utilized. The investigation will be conducted at the followillg firefighting

training site owned by the Lake Superior College (Property Owner):

Lake Superior College Emergency Response Training Center (the Property)
11501 Highway 23
Duluth, Minnesota

The Properly Owner hetreby consents and authorizes the MPCA, its employees, agents and confractors
- {collectively, hereafter the “MPCA™), 10 enter the Property to conduet soil, sediment and surface water sampling
~ for perflourocarbons (PFCs) as specified in the attached Scope of Wark. The sampling is being conducted in
" response to the potential historical use of Class B firefighting foams that may or may not contain PFCs. The
MPCA is authorized to take these actions under Minn. Stat. § 115C.03, subd. 7 (2002).

The MPCA will notify the Property Owner at least 48 hours before entering the property. Work will be
conducted during regular business hours (8:00 a.m. to 5:00 p.m.) umless the MPCA receives permission to and
arrangements are made to conduct work during different hours. The MPCA will conduct its activities so as to
minimize interference with the use of the property. If any portion of the Property must be disturbed as a result of
the MPCA's activities, the MPCA will restore the disturbed Property as close to its original condition as is
reasonably possible under the circumstances. The Property Owner will take reasonable precautions to ensure
that the equipment of the MPCA and its contractors on the property is not damaged, and that the work being
conducted by the MPCA, its employees, agents and contractors is not disrupted.

The Property Owner reserves the right to have Lake Superior College personnel or its representatives present
during sampling activities. Results of al) testing conducted on the Property will be provided to the Property
Owner. '

The MPCA shall be liable for injury to or loss of property, or personal injury or death, cansed by an act or
omission of any employee of the state in the performance of the work described above, under the circumstances
where the state, if a private person, would be liable to the claimant, in accordance with Minp. Stat. § 3.736.

MINNESOTA POLLUTION CONTROL AGENCY Lake Superigff College

Signa M".‘jc_wuw‘i@ |
%MT - Fwww,/m..an%h/

Tide

u\ v8loy
Date




SCOPE OF WORK: Sampling of Soil, Sediments and Surface Water

SITE: Lake Superior College Emergency Response Training Center
11501 Highway 23
Duiuth, Minnesota

Delta Consultants (Delta), as a contractor for the Minnesota Pollution Control Agency (MPCA), will conduct the Scope of
Work detailed below at the above-referenced site (the Site). The work is being conducted as part of the MPCA’s PFCs in
Firefighting Foam project.

1.

6.

Collect two soil samples from the ravine beneath the 6-inch drain pipe that extends from beneath the vehicle
operation area around the fire training area burn pit to the northeast toward the ravine. One soil sample will be
collected directly below the pipe outflow approximately 6 inches below the surface, presuming water runoff may
erode soils at that point. The other soil sampie will be collected downhill from the pipe outflow. Soil samples will
be collected by hand.

Collect a sediment sample and a surface water sample from the wetland located adjacent southeast of the fire
training area. The sediment sample will be collected no deeper than 1 foot from a readily accessible location near
the western edge of the wetland. Samples will be collected by hand.

Collect latitude and longitude coordinates of all sample locations with a hand-held GPS unit. This data will be
incorporated into a project GIS layer.

Lake Superior College may request “split samples” for submittal to their own laboratory. Delta will split soil,
sediment and/or surface water samples as directed by Lake Superior College.

Submit all samples will be submitted to a State-contracted laboratory for analysis of PFCs only. The following
PFC compounds will be included on the list of analytes:

Perfluorobutanoic acid (PFBA)
Perfluorobutane Sulfonate (PFBS)
Perfluoropentanoic acid (PFPeA)
Perfluorohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane Sulfonate (PFHxS)
Perfluorooctanoic acid (PFOA)
Perfluorooctane Sulfonate (PFOS)
Perfluorooctane Sulfonamide (PFOSA)
Perfluorononanoic acid (PFNA)
Perfluorodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUDA)
Perfluorododecanoic acid (PFDoDA)

A copy of the laboratory chain-of-custody will be provided to Lake Superior College after sample collection if
requested. A copy of the laboratory analytical report will be provided to Lake Superior College upon receipt.
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GRAPH A
Lake Superior College ERTC Soil and Sediment Samples
PFC Concentrations

50 4

OERTC SS-1

BHERTC Sed-1
B ERTC Sed-2

Concentration, parts-per-billion (ppb)

BERTC SW-1
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PFBA PFPeA PFHXA PFHpA PFOA PFNA PFDA PFUnA PFDoA PFBS PFHxS PFOS PFOSA

Note: The PFOS and PFOSA concentrations in the ERTC Sed-2 sample were 538 ppb and 181 ppb, respectively.
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Background and Access — River Grove Marina Foam Discharge Site

A boat fire occurred at the River Grove Marina on September 26, 2009. The River Grove Marina is
located on backwaters of the west bank of the Mississippi River, at 3985 102™ Street East in Inver Grove
Heights, as shown in on Figure 1, Site Location Map, River Grove Marina, which is included in
Appendix O. Four boats situated in the southeastern-most slips and the adjacent docks burned.
According to the Inver Grove Heights Fire Chief, the Inver Grove Heights Fire Department used fifteen
gallons of Ansul Thunderstorm AR-AFFF to help extinguish the fire. The Inver Grove Heights Fire Chief
stated that some of the spent foam and other debris drifted to shore at the location of the marina boat
ramp. The layout of the marina is shown in the figure Sampling Locations, River Grove Marina included
in Appendix O. Photographs of the area of the fire and sampling locations at the marina are also

included in Appendix O.

An access agreement was signed by the President of River Grove Harbor Inc., allowing access for

sampling at the River Grove Marina. A copy of the access agreement is included in Appendix O.

Sample Collection — River Grove Marina Foam Discharge Site

Sampling of surface water and sediments from the Mississippi River in the area of the fire and foam
discharge was conducted to determine if PFCs related to the foam discharge remain in the immediate

environment.

On November 18, 2009, Delta was accompanied by the President of River Grove Harbor to observe the
area of the fire at the River Grove Marina. The area of the fire was marked by charred wooden docks.
Two sediment samples (Sed-1 and Sed-2) were collected from the river bed directly blow the location of
the fire, and one surface water sample (SW-2) was collected from the same location as Sed-1. A second
surface water sample (SW-1) was collected approximately 85 feet upriver from SW-2. A third sediment
sample (Sed-3) was collected just off-shore near the boat ramp, where foam and debris reportedly

collected. Sample locations are shown on the figure Sampling Locations, River Grove Marina.

Sediment and surface water samples were collected for laboratory analysis of PFCs as described in

Appendix Q, Sampling Methodologies and submitted to MPI Research.

Sampling Results — River Grove Marina Foam Discharge Site

Laboratory analysis of sediment samples collected from the Mississippi River at the River Grove Marina
did not detect any PFC compounds above the laboratory quantitation limits. All sediment sample

analytical results, including non-detect results and laboratory quantitation or detection limits, are
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summarized in Table 1, Soil and Sediment Analytical Results, PFCs and TOC, of this report. A copy of
the laboratory report for sediment and surface water, with the chain-of-custody record, is included in

Appendix R.

Laboratory analysis of surface water samples collected from the Mississippi River at the River Grove
Marina detected PFC compound concentrations in both the upgradient surface water sample (SW-1) and
the downgradient surface water sample (SW-2), as listed in the table below. All surface water analytical
results are summarized in Table 2, Groundwater and Surface Water Analytical Results, PFCs.
Results, PFCs.

Surface Water Sample PFC Detections — River Grove Marina Foam Discharge Site

Sample Location Compound Concentration
3.54 ng/L PFBA
SW-1 2.79 ng/L PFOA

4.00 ng/L PFBS
4.23 ng/L PFBA
3.43 ng/L PFBS

Laboratory results in nanograms per liter (ng/L), which is equivalent to parts per trillion (ppt).

Discussion and Conclusion — River Grove Marina Foam Discharge Site

Based on information provided by the owner/operator of the River Grove Marina and the Inver Grove
Heights Fire Chief, fifteen gallons of Ansul-brand Class B AFFF was discharged at a boat and dock fire at
the River Grove Marina on September 26, 2009. The River Grove Marina is situated on the west bank of
backwaters of the Mississippi River. The majority of the spent foam apparently dissipated in the river,

while some washed up on shore near the boat landing.

No PFCs were detected in the three sediment samples collected from the river at the marina.

Surface water quality criteria are developed by the MPCA for specific surface water bodies only. The
MPCA has not developed general surface water quality criteria or site-specific ambient surface water

quality criteria for the portion of the Mississippi River where surface water samples were collected.

While PFCs were detected in the surface water samples collected at the River Grove Marina, the

concentrations cannot definitively be linked to the use of Class B firefighting foam at the marina. PFC
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sampling conducted by the MPCA prior to the fire at the River Grove Marina fire, unrelated to the
PFC/Firefighting Foam project, has been conducted at various locations in the Mississippi River. This
sampling by the MPCA has identified PFCs in sediments and surface water up-river of the River Grove

Marina. Information regarding other sampling in the Mississippi River is published by the MPCA.
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River Grove Marina, Inver Grove Heights, MN

Site of September 26, 2009 Fire
November 18, 2009

Photograph 1
View of the marina and boat ramp from shore, view facing east. Sediment sample Sed-3 was collected at the
shallow area near the left (north) end of the boat ramp.

I N

Photograph 2
Four boats and adjoining docks at upper right of the photo burned in the fire of September 26, 2009.

N. Rodning Page 1 of 2




River Grove Marina, Inver Grove Heights, MN

Site of September 26, 2009 Fire
November 18, 2009

Photograph 3
River sediment sample Sed-1 and surface water sample SW-2 were collected on the east side nearest dock in the
photo. Sediment sample Sed-2 was collected from the inside of the furthest dock. View facing east.

N. Rodning Page 2 of 2
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Minnesota Pollution
Control Agency

ACCESS AGREEMENT BETWEEN
THE MINNESOTA POLLUTION CONTROL AGENCY
AND RIVER GROVE HARBOR INC.

The Minnesota Pollution Control Agency (MPCA) is investigating sites where Class B firefighting foams have
been or are being discharged. The site reconnaissance and investigation will be conducted at the following site
owned and operated by River Grove Harbor Inc., where Class B firefighting foam was recently released during a
fire response:

T River Grove Marina
102> Street East
Inver Grove Heights, Minnesota

The Property Owner hereby consents and authorizes the MPCA, its employees, agents and contractors, to enter
this property to conduct soil, sediment and water sampling as specified in the attached Scope of Work. The
sampling is being conducted in response to the use of Class B firefighting foam that may or may not contain
perflurocarbons (PFCs). The MPCA is authorized to take these actions under Minn. Stat. § 115C.03, subd. 7
(2002).

The MPCA will notify the Property Owner at least 48 hours before entering the property. Work will be
conducted during regular business hours (8:00 a.m. to 5:00 p.m.) unless the MPCA receives permission to and
arrangements are made to conduct work during different hours. The MPCA will conduct its activities so as 1o
minimize interference with the use of the property. If any portion of the property must be disturbed as a result of
the MPCA's activities, the MPCA will restore the property as close to its original condition as is reasonably
possible under the circumstances. The Property Owner will take reasonable precautions to ensure that the
equipment of the MPCA and its contractors on the property is not damaged, and that the work being conducted
by the MPCA, its employees, agents and contractors is not disrupted.

All waste material generated during sampling activities shall be promptly and properly disposed off-site by the
MPCA, and the removal and proper disposal thereof shall be the responsibility of the MPCA. Results of all
testing conducted on the property will be provided to the Property Owner if requested.

The MPCA shall be liable for injury to or loss of property, or personal injury or death, caused by an act or
omission of any employee of the state in the performance of the work described above, under the circumstances
where the state, if a private person, would be liable to the claimant, in accordance with Minn. Stat. § 3.736.

MINNESOTA POLLUTION CONTROL AGENCY RIVER GROVE HARBOR INC.
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SCOPE OF WORK: Sampling of Soil, Sediments and Water

SITE: _River Grove Marina
inver Grove Heights, Minnesota

Delta Consultants (Delta), as a contractor for the Minnesota Pollution Control Agency (MPCA), Wil[ conduct the Scope of
Work detailed below at the above-referenced site (the Site). The work is being conducted as part of the MPCA’s PFCs in
Firefighting Foam project. The Work is expected to be completed in four hours or less. '

1. Collect one surface soil sample from the launch area near the shore where debris from the fire collected.

2. Collect two sediment and two surface water samples from the river via hand-sampling in the area where
firefighting foam was discharged in response to the boat fire.

3. All samples will be submitted to a State-contracted laboratory for analysis of PFCs only. The following PFC
compounds will be included on the list of analytes:

Perflucrobutanoic acid (PFBA)
Perfluocrobutane Sulfonate (PFBS)
Perfluoropentanoic acid (PFPeA)
Perflucrohexanoic acid (PFHxA)
Perfluoroheptanoic acid (PFHpA)
Perfluorohexane Sulfonate (PFHxS)
Perfluorcoctanoic acid (PFOA)
Perfluorooctane Sulfonate (PFOS)
Perflucrooctane Sulfonamide (PFOSA)
Perfluocrononanoic acid (PFNA)
Perflucrodecanoic acid (PFDA)
Perfluoroundecanoic acid (PFUDA)
Perflucrododecanoic acid (PFDoDA)

4. Collect latitude/longitude coordinates of all sample locations using a hand-held GPS unit

5. A copy of the laboratory analytical report will be provided to River Grove Harbor Inc. upon receipt.
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Background and Access — Kandiyohi County Landfill Fire Site

A fire occurred at the construction and demolition (C&D) portion of the Kandiyohi Landfill over several
days starting on October 22, 2009. According to news reports, fire departments from New London,
Spicer, Willmar, Sunburg, Pennock, and Belgrade responded to the fire. In November 2009 the Willmar
Fire Department Fire Chief was contacted regarding the fire response at the landfill. The Fire Chief
indicated that, while mostly Class A foam was used to fight the fire, 3M- and Ansul-brands of Class B
foam were also used. The Kandiyohi County Director of Environmental Services confirmed that 545

gallons of Class B foam concentrate were used on the landfill fire.

The Kandiyohi County Landfill is located approximately three miles west-southwest of the City of New
London, southwest of the corner of the intersection of 165" Avenue NW and Highway 71. The landfill
location is shown on Figure 1, Site Location Map, Kandiyohi County Landfill, included in Appendix P.
The layout of the landfill and the location of the C&D portion of the landfill is shown on the figure Kandiyohi
Landfill Firefighting Foam Discharge Site, also included in Appendix P.

Site Reconnaissance — Kandiyohi County Landfill

Site reconnaissance of the C&D portion of the Kandiyohi Landfill was conducted on December 2, 2009.
Delta representative Nancy Rodning and MPCA Project Manager Nile Fellows were accompanied by the
Kandiyohi County Director of Environmental Services (ES). The ES Director indicated that smoke was
spotted at the C&D portion of the landfill, prompting fire department personnel to search for the source of
the fire by spot digging, that is, digging into the debris pile at several locations until flame erupted. During
the fire response, all of the affected C&D debris was dug up, spread out and saturated with water and
firefighting foam to ensure that the flames were out. At the time of the site reconnaissance, much of the
debris remained dug up and spread out, however, the portion of the C&D landfill that was dug out to the
bottom of the debris (to the soil surface) was refilled with debris. The ES Director expected to re-place the
debris into its original location in the coming weeks. Based on the site reconnaissance, Class B foam was
not discharged directly to the ground surface but to the C&D debris. Photographs of the C&D portion of the

Kandiyohi Landfill where the fire occurred are included in Appendix P.

Several groundwater monitoring wells are situated around the landfill as part of the State landfill monitoring
program. Maps of the Kandiyohi County Landfill well monitoring network were provided by the MPCA. The
maps included water table elevations and groundwater flow paths. Copies of the maps are included in
Appendix P. In the area of the C&D portion of the landfill the groundwater flow direction ranges from
southerly to southwesterly. Groundwater monitoring well DMW-3 is located south of the C&D landfill, and
DMW-1A is located north of the C&D landfill in an upgradient groundwater flow direction. While DMW-3 is
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situated roughly downgradient of the C&D area, a more ideal downgradient location would be to the
southwest of the landfill, as two of three groundwater flow diagrams for the landfill show a south-

southwesterly flow path in the area of the C&D landfill.

A work plan was prepared to collect groundwater samples for PFC analysis from existing wells DMW-3 and
DMW-1A and from a new monitoring well that was to be installed to the southwest of the C&D area. The
MPCA provided well logs and water table elevation data for DMW-3 and DMW-1A, copies of which are
included in Appendix P.

Kandiyohi County granted permission the MPCA to install a new monitoring well near the southwest
corner of the C&D portion of the landfill and to sample select existing wells and the new well for PFCs.
Since the MPCA already had access to the landfill through the State Landfill Program, an access

agreement specific to the PFC-related work was not executed.

Sample Collection — Kandiyohi County Landfill

On January 12, 2010, Delta personnel and Thein Well Company mobilized to the Kandiyohi County
Landfill to install a new groundwater monitoring well designated as DMW-4, near the southwest corner of
the C&D portion of the landfill. However, due to deep snow cover the area was inaccessible for the drill
rig. Attempts to clear a road to the proposed well location were unsuccessful. Therefore, the proposed

new monitoring well was not installed.

Groundwater samples were collected via hand-bailing from existing wells DMW-3 and DMW-1A on
January 12, 2010. An equipment blank water sample was also collected. See Appendix Q,
Methodologies, for groundwater and equipment blank sampling methodologies. The depths to
groundwater were measured at 55.0 feet in DMW-3 and 26.8 feet in DMW-1A prior to sampling. Light
non-aqueous phase liquid (LNAPL) was not detected in either well. Groundwater samples were submitted

to Axys Analytical Services LTD for analysis of PFCs.

Sampling Results — Kandiyohi County Landfill

Laboratory analysis of groundwater samples collected at the Kandiyohi Landfill detected only one PFC
compound, and only in the groundwater sample collected downgradient of the C&D area: 6.1 nanograms
per liter (ng/L) PFBA was detected in the DMW-3 groundwater sample. No other PFC compounds were
detected in the DMW-3 sample, and no PFC compounds were detected in the DMW-1 sample or the

equipment blank sample.
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Discussion and Conclusion — Kandiyohi County Landfill

Based on information provided by the Willmar Fire Chief and the Kandiyohi County ES Director, 545
gallons of Ansul and 3M brands of Class B foam concentrate were used on the landfill fire at the end of
October 2009. Based on data collected from an existing monitoring well network at the landfill, the
groundwater flow direction in the C&D portion of the landfill ranges from southerly to southwesterly. An
attempt to install a monitoring well to the southwest of the C&D landfill area in January 2010 was

unsuccessful due to deep snow at the landfill.

Laboratory analysis of a groundwater sample collected on January 12, 2010, roughly downgradient of the
landfill fire from DMW-3, detected only 6.1 ng/L PFBA. No PFCs were detected in the upgradient

groundwater sample collected from DMW-1.

The Minnesota Department of Health has defined drinking water values for select PFC compounds,
including PFBA. The chronic exposure Health Based Value (HBV) for PFBA is 7000 ng/L. The HBVs are
developed by the MDH as interim guidance until a HRL can be established. The PFBA concentration

detected in the groundwater sample collected from DMW-3 was well below the HBV.

PFCs from the discharge of firefighting foam at the landfill may or may not have moved through the soils
and reached the water table at the time of groundwater sampling, which is at an approximate depth of 25
feet to 50 feet below the ground surfaces where the foam was sprayed. Additional future groundwater
sampling of DMW-3, and at a location to the southwest of the C&D landfill, may provide useful data

regarding the potential migration of PFCs through the environment at the landfill.
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Kandiyohi County Landfill
Site of October 2009 Fire

Photograph 1
View of the construction and demolition (C&D) debris area at the Kandiyohi County Landfill during the site
reconnaissance on December 2, 2009, view facing west, photo taken from the landfill entrance road. Much of the
C&D debris was pushed up and spread around the landfill to ensure the fire had stopped smoldering.
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Photograph 2
View from the area above the site of the fire, view facing east. C&D debris was spread in this area.
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Table3
Well Construction Summary
(April 2008)
Kandiyohi County Landfill

Elevation
‘ (ft MSL) Approx. . Screen
WellType | ey | LocationDecimal | MN ,_,.,wm_#_ cwwe Diameter/ ‘ :
Degrees. Unique | Ground Top of | Depth* water Length  Screen Riser Gredient  Construction
No. | Latimde Longitde | Well No. | Surface Riser | (f) (R  (n/f) Material Material Unit Monitored Position” Date
Compliance | MWIA |-95.0116 45281362 | 401691 | 12511 12535| 788 58 (4/5) PVC PVC _ MO Variable3 Jan-85
.mﬁm“q. MWIB |-95.0116 452813881 211118 | 1256 1255.1| 135 4 (514 - - Steel 10 Variable3 Jul-71
Mwa | -95.0007 45276221 401683 | 12142 1216.5] 365 23 (2/7) PVC PVC . LT Side Jan-85
Mw6a - |-65.0143 45278004 | 401688 |1249.71 1251 | 63.5 5 (4/5) PVC  PVC MO Down Jan-85
MweB |-95.0144 4527807 | 401690 |1248.11 1250.1| 1135 58  (4/5) PVC PVC LO Down Jan-85
MW7A | 9501 45281808 | 478136 | 12568 1260.1| 763 65 (4/10) SS BS MO Up Apr-91
Mws  [-95.0120 45282263 | 482129 | 12400 12421| 602 32 (4/10) S8  BSandSS Uo/uT Variable3 Jul-92
MwoA | 950149 4528125 | 498879 | 12407 12437| 695 49 (4/10) 58  BSandSS MO Down Jul-92
MWOB |-95.0140 45281209 | 482128 | 1240.5 12426) 1221 51  (4/10) '~ SS  BSandSS - Lo Down Jul-92
Mwi0A |-95.0151 45278758 | 482127 | 1233.7 12366| 60 42  (4/10) S§  BSandSS MO Down Jul-92
MW10B |-05.0151 45278719) 482126 | 12338 12369] 924 42 (4/10) S5 BSandSS LO Dawn - Jul-92
MWl | -95.015 45277327 | 482125 | 12197 12222| 423 28 (4/10). S8  BSandsS MO Down Jul-92
Mwiz | 95015 45274825 482124 | 12226 12253] 487 35 " (4/10) SS  BSandSS T MO Down Jul-92
MwidA | 950132 45274868 | 520502 | 12108 121331 283 - 23 (@2/10) S8 8§ - U0 Down Jul-93
MW14B | -95.0132 45274845 532298 | 12099 12126| 487 22 @2/  SS S8 MO Down Jul-93
DW1 |-95.0145 45276935 | 520501 | 1238 12399| s58 48 (2/10) SS- - SS MO Down Jun-93
Dormestic Combs |Unknown Unkmown | 471507 1200 - 55 40 (5/10) Plastic Plastic LT sand seam Side . Sep-90 '
Wells "oy |Unknown Unknown | 169854 | 1230 - 88 ~ %5  Black ss LT sand seam Side 1180
. Hillcrest |Unknown Unknown | 141779 | 1253 - 124 - (5/85) S8 Steel Lo - Up Apr-78
Jordon |Unknown Unknown | None - 84 — __ (4/7)  Plastic _Plastic LO or LT sand seam Down. 81

*Frem TOC
1, January 1993 elevation or depth after plaging 1952 final egver and raising well casings.
2, Position of well relative to groundwater Aow from beneath refise-filled area.
3, Variable due to mounding and subsiding water-table elevation fluctuations,
4. October, 1993 County Survey .
5 Kandiyshi County Survey, Nav. 22, 1994 (tap of well easing north side with locking cap off) .
6, Kandiyohi County Sucvey, Nov 1, 2002 {top of well with locking cap off after casing was rased 14.2 feet for road realigy pmjectd CP TX33-01}
U0 = Upper Cutwash; UT = Upper Till; MO = Middle Outwask; L= Lower Outwash; LT = Lower Till
5§ = Stainless steel; PVC = Polyvinyl ehloride; 15 = Black stee!

Environmental Concepts and Design, InG:. : . 1of2
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- Table 3
Well Construction Summary
(April 2008)
Kandiyohi County Landfill
Elevation .\
{ft MSL) Approx. . Screen-
’ Total  Depth
Well Type | wen Location Decimal MN well  to Diameter/
Degrees Unique | Ground_ Top of | Depth*  water  Length  Screen Riser Gradient  Construction
No. Latitude Longitude § WellNo. | Surface Riser () {ft) (i}  Material  Material __Unit Monitored Position’, Date
Comroctive | MWTB | 9501 45281774 | 570409 125696 1259.9) 152 69 @5 88 sS L0 Up Sep-95
action Wells | = | 55 16a 45281819 | 520505 [ 12388 12412) 571 47 @/10) 89 ss U0 Down Tun-93
MWi6 |-95.0161 45280913 529506 | 1223.8 1226.1] 424 31 (2/10) . 88 58 U0 Down Jun-93
MW17 |-95.0161 45279688 | 529507 ) 12427 12452 576 50 (/1) SS S8 uo Side Jun-93
MWIig |-95.0184 45280144 | 520503 | 1215.5 1217271 303 22 (2/710) 58 8§ uo Up Jun-93
1o V950128 45283305 | 520504 | 12283 12308| 464 35 (/10 S §S uo Side Jun-93
Mw20 |-55.0151 45282313 | 570408 | 12369 1239.5] . 51 45 (2115 S8 338 MO Down Sep-95 -
MW20B |-95.0151 457282328 | 582447 |1235.8% 1237.6 78 46 2/5% 8S 88 Lo Down Dec-96
‘Mw21 |-95.0168 45282603 | 582448 |1258.19 1260 74 67 (2/15) S8 88 uo Down Dec-96
MW21IB |-95.0168 4528278 | 751072 | 1236.6 12593 1094 70 (2/5) Ss S8 LO Down 7-Mar
MW224 |-95.0155 45284076 750588 1220 12224| 385 32 (2/5) S8 35 MO Side T-Apr
MW22B |-65.0155 45.284097 750589 | 12201 12224 68.1 32 (275) 8§ 58 L.O " Side 7-Apr
Eowo_.banﬂ..m Pl 050145 45281811 | 478135 1226.1 1228 442 33 /10 PVC PVC MO Down Apr-51
P22 950155 45.284056 | 750587 12203 12228| 202 17 2/10) 8S 55 uo Side 7-Apr
Demotition | DVIWIA | 95012 45274634 | 582446 |121545 1217.2] 364 S 26 (2/15) S8 58 uo Side Dec-96
Landfil wells|— == o Gson1e 45274607 | st2ada 12160 1277|5827 @f%) 5 58 Uo Side Dec 96
DMW2 | -95.0149 45273785 ummﬁmu 1225.25 122791 474 38 (2/15) 88 83 - uo Down Dec-96
w3 |-os0128 45272147 130127 | 12422 1od49| 635 S 2/10) SS Black Stecl uo Down 5-Aug
*From TOC .
1. January 1993 elevation of depth after placing 1992 final cover and raising well casings.
2. Position of well relative Lo groundwater {low trom beneath refuse-filled area.
3. Variable duz to ding and subsiding water-table elovati fluctuatians.
4. October, 1993 County Survey
. Kandiyohi County Survey, Nov. 72, 1994 (lcp of well casiog north ide with locking cap off}
6. Kandivohi County Survey, Nov L, 2002 (top of well with [ocking cap off after casing was rased 14.2 fezt for road realignment project! CP T233-01)
UQ = Upper Outwash; UT = Upper Till; MO = Middle Qutwash; 1.0 = Lower Outwash; LT = Lower Till
85 = Stailess steel; PVC = Polyvimyl chloride; BS = Black steel
Environmental Concepts and Design, Inc
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: Table 8
October 2008 Groundwater Elevation and Head Potential Calculations
Kandiyohi County Landfill

Water Table Elevations Analysis:

Calculated head
10/14/08 Measured Approx, Depih to Water eley,  Topof sceen. Vertical gradient, potential elev.
WellNo, TOQCelev. depth to water (ft.) top of screen (ft.} in.well eley. (rdowst) [iiA]
MW-1A 1253.52 60.53 738 1192.99 1179.72 0.0573533 C1193.75
DMW-1A 121721 27.89 200 1189.32 1197.21 NA . 1189.32
DVIW-2 1227.90 39.08 30.0 1188.82 1197.90 NA 1188.82
DMW-3 1244 91 56.4 53.5 1188.51 1191.41 NA 1188.51
MW-4 1216.53 2398 295 1192.55 1187.03 NA 1192.55
MW-G4 1251.00 58.82 "585 1192.18 1192.50 0.0453386 1192.19
MW-T7A 1260.10 67.01 66.3 1193.09 1193.30 "NA 1193.09
MW-8 1242.10 4871 50.2 1193.39 1191.90 0.0436681 1193.46
MW-5A 1243.74 51.39 59.5 1192.35 118424 0.0436681 . 119270
MW-10A 123660 4424 50.0 1192.36 1186.60 0.0037406 1192.38
Mw-11 1222.21 29.95 323 119226 1139.91 0.0037406 119227
MW-12 122529 36.35 38.7 1188.94 1186.59 -0.0099018 1188.92
MW-14A 121330 24.23 183 - 1189.07 1195.00 NA 118907
DW-1 1239.92 49.02 458 1199.90 119412 NA 1190.90
P-1 1227 98 3555 . 342 119243 1193.78 NA 1192.43
MW-15 1241.20 49.23 471 1191.97 1194.10. NA 119197
MW-16 1226.08 33.83 324 119225  1193.68 R NA 119225
MW-17 1245.22 52.39 476 1192.83 1197.62 NA 1192.83
MW-18 1217.1 25.01 203 1192.70 1197.41 . NA 1192.70
MWw-19 1230.83 37.49 - 364 1193.34 1194.43 NA 1193.34
MW-20A 123951 4794 36,0 ' 1191.57 1203.51 NA 1191.57
MW-21A  1259.97 69.34 57.0 1190.63 1202.97 . NA 1190.63
MW-22A 1222.35 33.14 363 1189.21 1186.05 . NA 1189.21
P22 122280 . 18.17 12.3 1204.63 1210.59 NA 1204.63 :
* PB-1 : : 118021  Comelated with MW-22A
+ PB2 ' ’ ’ 119079  Comrelated with MW-21A
* PB-3 1192.77 Correlated with MW-18
NA= Screen intersects . Base Elev.
) " water table, or not ' used for head
Aquifer Base Elevation Head Potential Elevations Analvsis: ‘ applicable pot. calgs.
MW-1B 125510 65.3 131.0 1189.80 1124.10 00573535 1188.42 1100
DMW-1B ~ 1217.71 28.21 500 1189.50 116771 -0,0083295 1189.56 1160 Transition Layer
MW-6B 1250.05 60,18 108.5 1189.87 1141.55 0.0453386 118980 1140
MW-7B 1259.91 70.15 147.0 1189.76 111291 0.0411670 1189.23 1100
MW-9B 1242.62 52,97 1121 1189.65 1130.52 0.0436681 1188.32 1140
MW-10B  1236.92 44.68 824 1192.24 1154.52 0.0037406 1192.15 1130
MW-14B 121257 233 437 1189.27 1168.87 0.0099010 1189 .46 1150
MW-20B 1237.59 47.68 730 1189.91 1164.59 0.061527] 118594 1100
MW-21B 125925 . 70.07 1044 1189.18 1154.85 ’ 00430778 1188.54 1140
MW-22B 122241 33.2 63.1 118321 1159.31 ~ 0.0000000 1189.21 1100
NA= Screen intersects Middle Elev,
. water table, or nol used for head
Aguifer Mid Elevation 1165 ‘Head Potential Elevalions Analysis: applicable ' pol,_cales.
MW-1B 1255.10 65.3 131.0 1189.80 1124.10 0.0573535 1192.15 1165
DMW-IB 121771 2821 500 1189.50 1167.71 -0.0083295 1189.56 1160 Transition layer
MW-6B 1250.05 60.18 108.5 1189.87 1141.55 0.0453386 1190.93 1165 '
MW-7B 125991 70.15 147.0 1189.76 111291 0.0411670 1191.90 1163
MW-5B 124262 52,97 1121 7 1189.65 1130.52 0.0436681 1191.16 1165
MW-10B 123692 44.68 824 119224 1154.52 . 0.0037406 119228 ‘ 1165
MW-14B 1212.57 233 437 118927 1168.87 -0.0099010 1189.31 ) 1165
MW-20B 1237.59 47.68 730 1189.91 1164.59 00615271 1189.94 1165
MW-21B 1259.25 70.07 104.4 1189.18 ' 1154.85 0.0405254 1189.59 1165
MWw-22B 122241 33.2 63.1 118921 1159.31 0.0000000 1189.21 1165
Sw-1 -
SwW-2 1187.07
-+ SW-3 1188.64
SwW4 1196.63

= Measured July 22 2008 and correlated with nearby wells MW-22, MW-21, MW-13, respectively. (2008 Plume Re-c.haracter'lzaﬁun and Borings Report, ECAD 2008)
** BM elevation revised to 1152.99 on 7/11/02 by Kandiyohi County Survey Crew from historical value of 1163.67 they had reporied .

Environmental Concepts and Design, Inc.
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- Table 9
| o 2008 Groundwater Head Potential Elevations
. Kandiyohi County Sanitary Landfill
. Calculated head potential elev. (ft.) ,
 WellNo. - 4/14/2008 7/14/2008 7/22/2008  10/14/2008
- Water Table Elevations '
i MW-1A 1193.54 1194.36 1194.21 1193.75
_ DMW-1A 118921 118991 . - 1189.32
- DMW-2 1188.76 1189.45 - 1188.82
DMW-3 1188.60 1189.03 - 1188.51
MW-4 S 119235, 1193.10 - - 1192.55
MW-6A 1192.12 1192.61 - 1192.19
MW-7A 1192.89 1193.55 1193.58 1193.09
-' MW-8 ' 1193.22 1193.66 1193.71 1193.46
MW-9A ' 1192.51 1192.96 1193.01 1192.70
MW-10A - 119226 1192.77 - 1192.38
F MW-11 | 1192.18 1192.64 - 1192.27
- MW-12 1188.89 1189.54 - 1188.92
- MW-14A . 118902 . 118968 - 1189.07
DW-1 1190.72 1191.51 - 1190.90
pP-1 1192.28 1192.71 1192.73 1192.43 -
-‘ MW-15 1191.90 1192.30 119233 1191.97
T MW-16 S 1192.10 1192.61 1192.62 1192.25 .
MW-17 1192.72 1192.89 - - 1192.83
MW-18 119271 1192.88 1192.90 1192.70
| MW-19 1193.05 1193.50 1193.54 1193.34
_ MW-20A 1191.69 1192.11 1192.11. 1191.57
| MW-21A 1190.41 1190.86 -~ 119089 1190.63
- MW-=22A ' 1189.11 1189.75 1189.66 1189.21
L P22 1203.86 1205.47 1205.46 1204.63
" PB-1*% 1189.11 1189.75 1189.66 1189.21
‘PB2* . 1190.57  1191.02 1191.05 1190.79

PB-3* 1192.78 - 1192.95 1192.97 1192.77

* Measured July 22, 2008 and correlated with nearby wells MW-22, MW-21, MW-18,
respectively. (2008 Plumne Re-characterization and Borings Report, ECAD 2008)

dof2
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Table 9

Kandlyohl County Sanitary Landfill

Calculated head potential elev. (ft.)

Well No. 4/14/2008 7/14/2008 - 7/22/2008 10/14/2008
Aquifer Base Elevation Head Potential Elevations_Analysis:

MW-1B 1188.29 1187.59 1188.90 1188.42
DMW-1B 1189.51 1190.15 - 1189.56
MW-6B 1189.80 1190.39 . - 1189.80
MW-7B 1189.13 1189.82 1189.71 1189.23
MW-9B 1188.29 1189.01 1188.88 1188.32
MW-10B 1192.18 1192.64 - 1192.15
MW-14B 1189.45 1189.99 - - 1189.46
MW-20B 1184.45 1185.68 1185.38 1185.94
MW-21B, 118851 - 1189.20 - 1188.54
MW-22B 1189.08 '1189.69 1189.66 1189.21
Mid Aquifer Elevation 1165 Head Potential Elevations Analysis:

MW-1B '1191.97 1192.30 1192.59 1192.15
DMW-1B 1189.51 1190.15 - 1189.56
MW-6B ' 1190.90 1191.45 - 1190.93
MW-7B . , 1191.74 1192.40 1192.39 1191.90
MW-9B 1161.03 1191.55 1191.54 1191.16
MW-108 1192.22 119271 - 1192.28
MW-148B 1189.28 1189.87 - 1189.31
MW-20B 1189.58 1190.22 1190.13 1189.94
MW-21B | 1189.47 1190.03 1189.99 1189.59
MW-22B _ 1189.10 1189.73 1189.66 1189.21
Surface Water Elevations

SW-1 1151.29 ¢ - - -
SW-2 1187.79 - - 1187.07
SW-3*# 1189.09 . - - 1188.64
Sw-4 - 1197.91 -

1196.63

- not measured

** BM elevation revised to 1152.99 on 7/11/02 by Kandlyohl County Survey Crew fiom

historical value of 1163.67 they had reported .

g1 006
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MINNESOTA UNIQUE WELL NO.

MINNESOTA DEPARTMENT OF HEALTH
WELL LOCATION -
e WELL AND BORING RECORD 580447
KANDYOHI Minnesola Statutes Chapter 1 o3l S
ownship Name Township No. | Range No. | Section No. | Fraction WELL DEPTH (complated) o | D3te Work Camgleted
‘ - - : 7€ 11-29-96
‘ | 1218 | 35w | 24 |NE.NB. NE= ‘
ouse Number, Sireel Name, City, and Zip Code of Welt Location or Fire Number DRILLEG METHOD ]
. . [ Cable Toof® 0 Driven 0O Dug
165th AVE NE KANDIYOHI CO LA DEFILL KAugar ) T Retary 0O Jetied
Show exatt location of well In seclion grid with "X, Skalgmp of well loc?l}"roeg =]
{g]
road gmundmgs DRILLING FLUIID
T — NONE USED
] [ ] L] ) =
e RE LT T i USE % Monitaring O Healing/Cooling
3 L L ! ‘ O Demestic O Community PWS " O Industry/Commercial
(S T EEE Ss O frigation T Noncommunity PWS 1] Remedial
W : ? -I E O Test Well 0 Cewatering - o
R 1 0 = -
B N .T CASING Drve Shoe? DO Yes DL No HOLE DIAM.
T T ] e : ¥ steat O Threadsd O Welded
F N J_ /Q\ 0 Plastic .o
. J—
} - CASING DIAMETER WEIGHT , ‘
PROPERTY OWNER'S NAME 2 ww__ 73 & wer BY inwl8 1
KANDIYOHI COUNTY in. 10 h. Ibs.ff1. in.1w k.
Property owner's mailing address if ditferent than well location address indicated above. in. & L _fosAit. in, 10 [}
PO BOX 976 SCREEN OPEN HOLE
W MW Make COOK hom ftio ‘.
ILLMAR MN 56201 Type STAINLESS STEEL ST —.
SlotiGauze .010 tengih__5 ! a
Seld 1 73 #ana ft. FITTINGS: ’
STATIC WATER LEVEL:
WELL OWNER'S NAME 50 __ t Moelow O abovelandsurlace Dale measurad ] 1-29.4
SAME AS ABOVE ‘ - PUMPING LEVEL (betow tand sudace) I
Well gwriar's mailing address if dilferent than property ownar's asdress Indicated abave. N/A & ater hrs. pumping Py
WELL HEAD COMPLETION
O Pitless adaptar manulaclurer Model

Casing Protection3.=4 %6 POSTS

O Ar-grade (Environmenlal Wells ang Borings ONLY)

H 12in. above grade

HARDNESS OF

GRAQUTING INFORMATION
Well grouted? Xoves O No e

Use a second sheel, If naeded

GEOLOGICAL MATERIALS . COLOR FROM TO Grout Material T3 Meateament OO Bentonte [ Concrete 501 High Solids Bentonilg <~
) MP}TEHIAL : trom___0) ‘to 4 K . 3 O yds. B) bags
ROCKY GRAVELY BAND BERN|MED |0 |20 vom 470" S— O v R bags
: ) from, to t 0 yds. O bags
- . NEAREST KNOWN SOURCE OF CONTAMINATION ’
GRAVEL SAND BRN 1ED 20 30 | teat UNENQWN type
- Well disintected upon complation? [ Yes 3 Ne '
CLAY GRAVEL SAND BRN MED. 30 |50 [ e
] i i Kj Mot instahed Bale installed
CL AY . 2 Manufaciurers name .
GRAVEL SAND BRN__MED 50 160 | uoceimmser — —
] ‘ ] ‘ ) Length of drop pipe f. Cap g.p.m.
WET SAND PEBBL ES ABRN COP.RSE 60 73 Pressure Tank Capacily
' o Type: O Submersible [ L.S. Turbine {1 Reciprocating O Jet [3 ___
ABANDOMED WELLS - o
Doas property have any nol In use and not sealed well{s)? 0O Yes ﬂ No
VARIANGCE
Was a variance granled from the MDH for this well? O Yes: . [ No
WELL CONTRACTOR CEATIFICATION ’

AEMARKS, ELEVATION SQURCE.OF DATA, etc.

dw #20B

env. concepts

582447

MINN. DEPT. OF HEALTH COPY

3405 0
. yd fmmﬁiff‘:’f Lic. or Reg. No.
L 1-7-97
" Authofized Representative Signature Dale
NATHAN HERRBOLDT 1-7-97
Name of Drillar Dats l

This well was .;nllag undef my supervision and in accardance with Minnesota Rules, Chapter 4725,

e Information cgntained in Ihis report is true 1a the besi of my knowledge.
// THEIN WELL CO

HE-D1205-05 (Rev. 185) |-
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WELL LOCATION

]Coun!y Nama

MN. POLLUTION CONTROL

 MINNESOTA DEPARTMENT OF HEALTH
WELL AND BORING RECORD

Minnasota Statutes Chapier 1031

go11

MINNESOTA UNIQUE WELL NO.

582445

KANDIYOHI : —
- Townan o, | Flange No. | Section No. | Fraction WELL DEPTH {completed) o | Date Werk Camplete:
121N 35W | 24 NE+~NE_NE« 45 11-29- 96
- ‘ ; ; DRILLING METHOO
House Number, Stree! Hame. City, and Zip Cade of Wall Locatien or Fire Number Cable Tool Q Driven O Dug
165th AVE NE KANDIYOHI CO LANDFILL Auger O Rotary 0 Joted
; Shaw exact lecation of wall In saclion grid with "X". Skalg;‘ g:'a‘ﬁ :!prwo‘;lle mg:: [m]
- roads and buildings. | ORILLING FLUID
i — '}E’ ﬁt— NONE USED
. I 1 i ! — -
ol kel ht Al B USE . DY Monitaring O Heating/Cosling
I B W O Domeslic O Community PWS O industryiCommercial
e dea oo f o S 0 lrigation O Noncommunity PWS [ Ramedial
wl_t 1 ' ' o3 O Test Wel [ Dewateing - o
L 4= a-1-r - T ' _ CASING Drive Shee? (0 Yes [{MNo - HOLE OIAM.
e e Y r o Steel X Threaded O walded
At L Ste 3 Plasic o
1 L ' 1
e e | 20 ‘ CASING DIAMETER WEIGHT
- _ . 1 A
PROPERTY OWNER'S NAME 2 nw__ 30w et |8% 11045 ¢
} - in. 1o ft. lbs. M. i
KANDIYOHI COUNTY o :us ——into r
Property ownars maiing address i difterent than well Iocalion add-ess indicated above. n.fe st in. to R
PO BOJ{ 9 7 6 SCHEEP&FOT.___ OPEN HOLE
. Make from hio ft.
d L4 £
WILLMAR, MN 56201 tos STAINLESS STEEL —sam—7T
Slet/Gauze .010 Longth_1 5 j e
Sel between 30_ taa_ 45  n Fvrmas: '
STATIC WATER LEVEL ) )
WELL OWNER'S NAME _‘_—35_ h. acbelaw O above lang sudace  Date measured L 1 — 2 9- G
same as above PUMPING LEVE} elnw land surtaca) .
Wall owner's mailing address If diterent than property owner's agdress indicated above. f. aher _hs.pumping______ _ gpm,
‘ WELL HEAD COMPLETION
O Prless adaptes manujal:lurer Model
O Casing Prolection S ]7; s X 12 in. above grade
. 0 Al-grade (Environmental Wells and Barings ONLY)
GROUTING INFORMATION
well grouted? Xives DO ho
N HARDN G Materal Neat i A Hi i F
GEOLOGICAL MATERIALS COLOR METEEFagLOF eroMm | TO rout Material () Neatcemen O Bezonue O Concrete 2]1 igh Scligs Bentonite
: from w3 . i, - O yes. X bags
. ) from_ 2] - w28 h. - _6_._ O yds. 0 bags
SAND GRAVEL BRN MED 0 15 _fram 1o O. yos. O bags
NEAREST KNOWN SOURCE OF COHTAMINATION
. oy |
SAND GRAVEL BRN MED i5 |30 — - ‘ . réctian Wee
Well disinfecisd upon complation? [] Yas = No
GRAVEL SAWD BRN MED-C 30 35 PUMP
— § ¥ Not installed - Dale installed
. Manufaclurer's name .
3 T
SAND GRAVEL WET BRN _[MED 35 45 | wodsimver — e
tength of drop pipe . fi. Capacily g.p.m.

Prassure Tank Capacity

Type: {0 Submersible O

[ LS. Turbine {1 Reciprocating i Jel

ABANDONED WELLS .
Does properly have any not in use and nol sealed well(s)? O Yes [*No

VARIANCE

1 Yes ¥ No \

V¥as a varianca grantad lrom the MOH lar this well?

Use 5 sacond sheet, if needad

DMW #2

env concepts

REMARKS, ELEVATION, SOURCE OF DATA, efc.

MINN. DEPT. OF HEALTH COPY

582445

WELL CONTRACTGR CEATIFICATION

This well was gnlted under my supervision and In accordance with Minnesota Rules, Chapler 2725,
The informatlon egitained in lhis report is true 10 tha bast of my knowledga.

THEIN WELL C9Q 34050
/ e6 Business Name Lic. or Aeg. No.
i h%_ 1-7-97
 AulholzEd Represenialive Slgnall'ure Datg
NATHAN HERRBOLDT 1.7-97
- Nama of Drillar Data

HE-01205-05 (Rev. 1455)
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MN. POLLUTION CONTROL

- MINNESOTA-DEPARTMENT OF HEALTH

012

MINNESOTA UNJOUE WELL NO.

"IWELL LOCATION .
o WELL AND BORING RECORD 5 82 44 6
1 innesota Statutes Chapter 1031
' KAND_IYOHI Minne. 0
“Township Nama Township Ng, | Range No. | Section Na. | Fraction WELL DEPTH (completed) . Date Work Compteted
121N |35W | 24 |NE.NE NE : 35 11-29-96
House Number, Stieel Name, City, and Zip Coda of Well Locailion ar Fite Number DRILLING METHOD ]
] Cable Tool {J Driven O Dug -
165th AVE NE KANDIYOHI CO LANDFILL Auget O Rotary 0 Jeted
Show exaci location of well in section grid with X", Skelgr:‘map of walt bC:}.l'gI; [m]
or::‘\’ns l::;;uﬂdm 5. DRILLING FLUID
T NONE USED -
) ! _
-1 - .! =1<F-f-pY USE B A Monitoring O Heatling/Coaling
! . L 1 a Domestic O Community PWS O Indusiry/Commercial
Bt bt SR R O Irgation 0 Noncommunity PWS  [1 Remadial
" ) ! 1 & : O Test Wel O Dewatering [w)
1
C T T ;l; : o CASING DriveShos? [ Yes 1 Mo HOLE DIAM.
] T 3 T 2 . ——
| ey X sieet X0 Threaded O Welded
-E-HJ:- Epr _|_ \ o I:P'P‘ = 0 Plastic a
2 1 9 ““
— o | : *\b
! CASING DIAMETER WEIGHT
PROPERTY OWNER'S NAME inww__20 n wss, |8 lﬁ inw32 n
KANDIYQHI COUNTY in. 16 f ibs.A. In. to n
Property ownef’s mailing address if diterent than well location address indicated abave, in.to h. bsft | _inw [
SCREEN 5 OK OPEN HOLE
" Maka L A, from _ ftig ko
E’?LIBOX 976 Type STAINLESS STEEL —TBam ok —
. T IO
| LMAR P MN 56201 SovGauze - JLU Lengih___ | ) ) f"
Set between 2 0 h, and 3 5 . FITTINGS:
STATIC WATER LEVEL

WELL OWNER'S NAME
SAME AS ABOVE

it ¥ below [ aboveland sudace Date measured 1129 =G

PUMPING LEVEL {below tand suiface)

Well owner's mailing address if difarent than property owner's address indicaled above.

fu afer hrs. pumping g.p.m.
WELL HEAD COMPLETION
0O Pitless adaptar manufacturer Model

CKCasing Protection 3-4x6_P0O ‘3 TS

0 At-grade {Enviranmental Wells and Barings OMLY)

X 12in, above grade

GROUTING INFORMATION
Wall grouted? JT A Yes [0 No

GEOLOGICAL MATERIALS

HARDNESS OF

Grout Material 10 Neat cement [ Bentonite

COLOR FROM | TO -0 Coneteta [ High Sofids Banonita
MATERIAL Ok trom to_~ _h . ] O yas’X] bags
from___ l 8 =& 2 . 0ysX bags
DIRT _SAND BLK MED 0 4 tom_ ®_ " ' 0 yos O bags
: ' T WHN SOURCE GF CONTAMUIA]
) ) MEARES KNO‘ SO o CONTAMUHATION UNJﬁJE{gIWN
SILTY SANDY CLAY BEN |MED 4 |8 — . ' e
- Weil disinfected upon completion? O Yes Y Mo .
SAND GRAVEL BRN MED-C 8 35_| PuMP :
- LT | i G Nt installed Date Instalizd
Manufacturar's name
Modal number HP Vaits
Length af drop pipe _ . Capacity g.p.m,
Pressura Tank Capacity
Type: {0 Submersible [0 L.S.Tubine [ Reciprocaling 0O Jet 7 o
ABANDONED WELLS .
Does propedty havg any not in use anq nol sealed wel(s)? [ Yes X No

VARIANCE

Was a variance granted from the MDH for this well? O Yes ‘I No

Use a second sheet, It neaded

WELL CONTRACTOR CERTIFICATION .

This well was drilled undar my suparvision and In accordance with Minnesola Rutes, Chapler 4725,

DMW #1A .

env.

REMARKS, ELEVATION, SOURCE OF DATA, etz.

Concepts

"The Inlnrrnj_nan nlained in this repor is true to Ihe best of my knowledge.

MINN. DEPT OF HEALTH COPY

582446

THEIN WELL €O 34050
/ mesegsz"ﬂ/ Lic. or Aeg. M. -
,.HL;fi::; L A 1-7-97
. . Au!hc[f;ﬂcﬁﬁeprosanrarr've Signalura T Date
HMARTY WINTHER 1-7-97
Name of Dritler Dara

HE-01205-05 (Rev, 1/95)




12/04/2009 10:02 FAX 6512969707 MN. POLLUTION CONTRQL 013
| [ : Well Log: Lithology & Const ruction : I
Well Ident | Name .
DMVIW?2 #582445 Kandiyohi County Landfill
i : - o Drill. Dates:
Drill. Method: , HSA | n. 11.29.96
X - Y Ground Elev. (ft) Meas. Pt Elev. (ft)
‘ 3553.32 1897.34 T 1225325 ‘ 1227.90
All measurements are in feet. Hole and casing diameters in inches. Casing, screen are stainless steel.
Water Level (ft MSL) Driller o : - Vertical Horizontal
1190.88 , 73.0 ‘ 10.0
Depth | oo * Annulus Casing|Screen - Litholegy Elev.
[fee) | 7O - 70 : g [feet]
42 —é - ’ GP Gravel w/sand, brown-pink, saturated . é_ f1e4
_EE ) . Sand Pack 2 E__ 1162
44 3 : SP Coarse sand, brown, saturated - ' =
45 43| 45 45  Eneo
46 3
E E- 1178
45'—; ;_
3 - 1176
. 50 E-
E 1174
© 52 2
E E 1172
54 E
E E- 1170
'56 3 -
E E- 1162
E E- 1166
. 60 -
E - 1164
62 3 3
E E- 1162
64 3 3
E 3
E E- 1160
66 3 3
E - 1158
68 2
q E- 1156
70 3 3
E E* 1154
72 =
E E- 1152
74 3
E E 1150
76 3 - 3
E E 1148
78 3 3
E C
E E- 1146
"__i—— S .
Comments:

' ' ‘ i & Design, i
Developed by pumping, 50 gal removed Enlfronmental Concepts estgn, inc.



12/04/2009 10:02 FAX 6512969707 MN. POLLUTION CONTROL 1014

L Well Log: Lithology & Construction : 1 .
Well Ident - Name - _ ‘ -
DMW?2 8582445 Kandiyohi County Landfill
Drill. Method: o Drill. Dates:
] © - HSA 11-29-96
X : Y ‘ Ground Elev. (ft) Meas. Pt Elev. (ft)
355332 '1897.34 : 122525 - 122790
All measurements are in feet, Hole and casing diameters in inches. Casing, screen are stainless steel. .
Water Level (R MSL) Dritler ' o Vertical Horizontal -
1190.88 : 750 400
%22%' Hole Annulus Casing Screen : _ Lithology {ii\;]-
; E 1224
23 - E
.3 Cement Grout 3
E E 1222
4 . -
E ] E 1220
6 - 3
3 E- 1218
8 -
= E 1216
10 3
E E 1214
12 E
3 | E 1212
14 3 SP Fine to medium sand w/ gravel 2
3 brown, moist E
. 3 - Volelay Grout - 1210
16 35 E-
E =
E - 1208
18 3 3
E E. 1206
204 8 2 E
3 ‘ - 1204
22 E
E E 1202
24 -
E : - 1200
26 26] 3
= Bentonite . 3 1198
E Seal E
L E- 1196
30 d; 30 SF Fine fo coarse sand w/ gravel -
E ' brown, meist : E 1194 |
32 3 3
E - E 1192
- 34 3 Sand Pack "o; E
N ok E 1190
36 L+ - =
E o GP Gravel w/sand, brown-pink, saturated §
3 E- 1188
38 3 < = 1
E [e: - . - 1186
e ———————————————————————— e =

Comments: -

Developed by pumping, 50 gal removed Environmental Concepts & Design, inc.
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MN. POLLUTION CONTROL

015

.

Well Ident

Well Log: Lithology & Construction

Comments:

Developed by pumping, 4 gal removed (dry)

Name ‘ o
DMWI1B #582444 Kandiyohi County Landfili
- : 7 Dnll, Dates: '
Drill. Method: HSA 11-29-96
X Y - ‘ Ground Elev. () Mezas. Pt. Elev. (f)
4329.32 2208.14 1216.11 . 1217.71
All measurements are in feet. Hole and casing diameters ininches. Casing, screen are stainless stecl.
Water Level (ft MSL) Driller Vertical .| Horizontal
1191.59 Thein Well Drilling 75.0 40.0
Depth | ) Annulus Casing|Screen Lithology Elev.
(feet] | 1O ‘ 9 (feet]
3 sp 3 '
42 Fine to medium sand — 1174
E tr. coarse sand E
3 Volclay Grout brown, saturated 3
44 - 1172
46 3 A E- 1170
3 Bentonite E-
E Seal 3
E 48 3
483 8 =1 2 SP-SM - 1168
E Silty sand -
3 fine to medium E 91
%0 _-= 30 gray, saturated E 1 56.
52 _E Sand P.'at:k E-_ ‘184
54 2 E 1162
] 55 s3] 85 55 = |
56 .é : ; 1160
58 -3 - 1158
80 £ 1156
624 . E 1154
64 - . 1152
65 - - 1150
68 E- 1148
70 3 - 1146
72 E- 1144
74 3 : E 1142
E 3
76 3 E- 1140
78 E 1138
- 80 4 1136
L_:_——_ . L —?_ L

Environmental Concepts & Desigh, inc.



g o16
12/04/2009 10:03 FAX 6512969707 MN. POLLUTION CONTROL

: I o : Well Log: Lithology & Construction ‘ : I
Well Ident Name , '
5 a Kandiyohi County Landfil) 3
DMW1A #582446 | | giy ty _ ]
Drill. Method: Drill. Dates: ‘ ’
HSA 11-29-95
x . y Y ‘ Ground Elev. (fi) Meas. Pt. Elev. () :
4318.59 22071 ) T 121545 o 1217.21 ] ‘
Al measurements are in feet, Hole and chsing diameters in inches. Casing, screen are stainless steel.
Waler Level (ft MSL) Driller | - | Vertical ' Horizontal
© 119140 Thein Well Drilling. - 7500 10.0
?f:gfl" Hole | Anm_:lus Casing]Sereen: Lithology ' [E;i‘;i I
, 3 | 1214
3 Cement Grout - ]
43 = 1212
L _5 SM Silty sand w/ prave} - ’
. E dark brown moist _|_— 1210
e
3 CL/SP Lean clay w/ sand and gravel E
10 3 brown, moist - 1206
_§ Volclay Grout E-
12 3 SP/GP Fine to medium sand w/ gravel E- 1204
E brown, moist =
14 _E é_ 1292
16 3 ‘ 16 - 1200
__g Bentonite 5—
18 3 8 Seal 18 2 - 1158
3 SP/GP Fine to coarse sand w/ gravel E‘
20 é brown, moist ?- 1196
22 _E é— 1104
24 3 - 1192
253 SP Finc to medi d 2 §
3 - e te medium san E
= Sand P‘"‘B brown, saturated. E .
28 - 1188
30 3 - 1186
E SP/SM Medium to coarse sand 3
a5 3 w/ gravel and silt E- 1184
. 3 brown, saturated =
34 __ . — 1182
- 3 35 35| 35 3
36 3 ' ) - 1120
38 3 e 1172
40 ‘5 Z— 1176

Comments;

Environmental Concepts & Design, inc.

Well developed by pumping, 20 gal removed




12/04/2009 10:03 FAX 6512969707 MN. POLLUTION CONTROL o017

L : Well Log: Lithology & Construction B I
Well Ident ) Name | -
DMWI1B 4582444 S Kandiyohi County Landfill
Drill. Method: . . Drifl. Dates: ‘ :
ethod HSA ‘ ’ 11-29-96
X Y Ground Elev. ({t) ‘ Meas. Pt. Elev. (i)
432932 2208.14 : 121611 1217.71
All measurements are in feet. Hole and casing diameters in inches. Casing, screen are stainless stecl.
Waler Level (ft MSL) Dritler : Vertical Horizontal
1151.59 Thein Well Drilliing ' ~ 75.0 40.0
D ' . ' : Elev..
[feegg‘ .Hde Annulus Casing | Screen Lithology [feet] I
2 3 E 1214
3 Cement Grout F
43 ©8M E- 1212
3 -5 Silty sand wigravel -
§ 3 dark brown, muist §_ 1216
8 E 1208
10 3 , - 1206
E SP/GP 3
12 3 Finc to medium sand wigravel E 1204
E hrown, moist E
143 - 1202
16 E- 1200
18 SP/GP E 1198
= Fine to coarse sand w/gravel =
E brown, maist F
20 _§ a8 2 E 1186
22 : : E 1194
& Volclay Grout 2
24 E 1192
3 sp 1
2 E Fine to medium sand 3 1180
i hrown, saturated -
28 ' E- 1188
] 3
303 SP/SM E- 1186
E Medium to coarse sand . E-
32 wigravel and silt E 1184
3 brown, saturated 3
34 3 - 1182
36 - - - 1180
- Fine to medium sand 3
= tr. coarse sand E
%8 _; ) brown, saturated §_ 1178
0] L 1178
L:“ =
Cnmmem;:

. \ Envi tel Concepts & Design, i
Developed by pumping, 4 gal removed (dry). rvironmental Loncep g, tne



APPENDIX Q
Drilling and Sampling Methodologies



SAMPLING METHODOLOGIES AT
FIREFIGHTING FOAM TRAINING AND DISCHARGE AREAS

Utility Clearance

Prior to all drilling, underground utilities were identified and marked via public utility meets and
private utility locates.

In order to help ensure that potentially unlocated/unmarked buried utilities in the upper five feet
of the soil profile are not encountered during drilling, the top five feet of the borings were cleared
via hand augers equipped with a stainless steel bucket head. The auger was hand-turned to a
depth of five feet below grade surface (bgs).

Special PEC Sampling Consideration

Since PFCs are also in numerous everyday items, the following special precautions were taken
during all sampling activities: no use of Teflon®-containing materials (i.e. Teflon® tubing, bailers,
tape, plumbing paste); no Tyvek® clothing was worn; clothes treated with stain- or rain-resistant
coatings were avoided or had gone through several washings; no Post-It® Notes were handled
or brought on site; no fast food wrappers, disposable cups or microwave popcorn were brought
on site during sampling, and hands were washed after handing such items and prior to any
sampling activities; and no use of chemical (blue) ice packs was allowed.

Nitrile gloves were worn during all sample collection activities.

Soil Sample Collection via Hand Auger

The top five feet of soil borings were cleared via hand augers equipped with a stainless steel
bucket head. The auger was hand-turned to a depth of five bgs.

Soil collected in the bucket head from the surface to four feet bgs for laboratory analysis was
composited in a large polyethylene, zip-lock bag. After mixing, soil was placed into the
unpreserved, 250-milliliter (mL) HDPE sample jar provided by the laboratory for laboratory
analysis. Disposable nitrile gloves were worn when handling the soil and were changed
between each sample. Excess soil was disposed by thin-spreading on site.

Hand auger equipment and auxiliary sample compositing equipment was decontaminated
before use and between each boring by washing in Alconox or Liquinox® detergent and rinsing
with distilled water. Wash and rinse water was disposed by thin-spreading on site.

Soil Sample Collection from Borings

Soil borings were advanced via push probe method, with one exception: hollow stem auger
drilling was utilized to advance one soil boring at the Burnsville fire foam training area. Soil
samples were not collected from this one boring in Burnsville; soil characterization was based
on auger soil cuttings.

Soil borings were advanced using a truck-mounted, hydraulically-powered push probe machine

that utilizes static force and percussion to advance small (2- to 3-inch diameter) sampling tools
into the subsurface for collecting soil core samples. Sampling depth was attained by driving a

Page 1 of 6



probe with a tip to a specified sampling depth. Soil samples deeper than 5 feet bgs were
collected continuously for this project, except at the MSP Airport where no soil samples were
collected. The tile probe was withdrawn and a 4-foot or 5-foot long, 2- or 3-inch outer diameter
stainless steel sampling spoon lined with an acetate liner was inserted into the bore hole. The
stainless steel sampling spoon was driven four or five feet past the bottom of the boring for
collection of a soil core sample. The sampling spoon was withdrawn, and the acetate liner
removed from the steel sampling spoon. The acetate liner with soil sample intact was provided
to an on-site Delta representative. Liners were opened by Delta personnel. Disposable nitrile
gloves were worn when handling soils and acetate liners. Separate gloves were used for each
discrete soil sample interval where soil samples were collected for laboratory analysis.

Tile probes and stainless steel sampling spoons were decontaminated between each discrete
sample by washing in Alconox or Liquinox® detergent and rinsing with distilled water or clean
tap water. On-site well water, if available, was not used for washing or rinsing purposes. Wash
and rinse water was disposed by thin-spreading on site. Separate acetate liners are used for
each discrete soil sample.

No Teflon® tubing or core liners were used in sample collection.

Soil Classification

Soil samples collected from borings were classified using the Unified Soil Classification system.
Soil descriptions and depths were recorded on a soil boring log. Visual and olfactory evidence of
(non-PFC) contamination were noted on the soil boring logs, as applicable.

Soil Sample Collection for Laboratory Analysis

Composite soil samples were collected for laboratory analysis of PFCs and TOC from two
intervals, unless otherwise noted: from the surface to four feet below grade and from four feet to
eight feet below grade. The soil sample collected from soil boring B-4 in Richfield for laboratory
analysis was composited from the surface to eight feet below grade. Soil samples were placed
directly by hand into laboratory-supplied 250 mL HDPE jars with no sample preservative. Soil
jars were labeled and stored on regular ice (no chemical ice) in a cooler pending shipment to
the laboratory.

A chain-of-custody record was kept for all laboratory samples. The chain-of-custody record
included the project number, a sample ID number, the date and time of sample collection,
sample type (ie. soil, water), the analyses required, the signature of the sampler, and other
information as required by the laboratory.

Soil Headspace Analysis

Based on a literature search, no field instruments are currently available for field screening soils
for PFCs. Correspondence with Dr. Jennifer Field of Oregon State University, who has
conducted field research into analytical methodologies for PFCs in soil and groundwater at fire
foam training sites, confirmed that she is not aware of any field detectors for PFCs in soil.
Therefore, soils were not screened in the field for PFCs.

Page 2 of 6



Groundwater Sample Collection Via Push Probe

The depth to groundwater in a soil boring was determined by observation of wet soil in the soll
core samples, and by direct measure with a groundwater interface probe as necessary. Upon
drilling into the water table, a groundwater sample was collected via one of two methods:

1) In loose soils or if the soil boring collapsed, or if an insufficient amount of groundwater is
present in the borehole fore immediate sampling, an assembled screen point sampler
with a 4- or 5-foot screen encased in a perforated stainless steel sleeve was driven into
the boring such that approximately 6 inches to 1 foot of the screen was situated above
the water table, and the remainder of the screen was below the water table. While the
screen point sampler was being driven, O-ring connections placed at critical locations on
the assembly kept the sampler sealed. When the desired sampling depth was reached,
the sampler was pulled up approximately 2 feet, which disengages the expendable drive
point and creates an open bore hole from which to sample. The inner screen core was
then pushed out into the bore hole and water was allowed to enter the sampler.
Groundwater samples were collected by inserting disposable, non-Teflon®, polyethylene
tubing through the center of the drill rods and into the screen. Groundwater was either
drawn via a sampling pump or hand-checked through tubing directly into laboratory-
supplied sample jars with no preservative. Laboratory jars were labeled and stored on
ice pending shipment to the laboratory.

2) If the borehole remained open without drill rods, disposable, non-Teflon®, polyethylene
tubing was inserted directly into the borehole to the water table. Groundwater was either
drawn via a sampling pump or hand-checked through tubing directly into laboratory-
supplied sample jars with no preservative. Laboratory jars were labeled and stored on
ice pending shipment to the laboratory.

Probe rods and stainless steel screen point samplers were decontaminated between each use
using an Alconox or Liquinox® solution and water rinse. New polyethylene tubing was used for
each groundwater sample. Teflon® tubing was not used for sampling.

Hollow Stem Auger Groundwater Sample Collection

Hollow stem auger drilling was utilized to advance one soil boring (B-3) at the Burnsville fire
foam training area for the purpose of collecting a groundwater sample. This boring was
advanced to a depth of 50 feet. The depth to water was 44.5 feet, as determined by direct
measure with a groundwater interface probe. A disposable, plastic, (non-Teflon®) bailer and
attached string was inserted into the drill casing for groundwater sample collection. The
groundwater was placed into a laboratory-supplied sample jar. The sample jar was labeled and
stored on ice pending shipment to the laboratory.

Soil Boring Closure

Soil borings were abandoned in accordance with Minnesota Department of Health regulations
by filling the bore hole with bentonite or Portland cement, to approximately 2 inches from the
surface grade. Then, cement, asphalt patch or soil completed the top 2 inches of the bore hole,
as needed.
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Groundwater Sample Collection at Existing Monitoring Wells

Prior to sample collection from an (existing) groundwater monitoring well, an electronic oil/water
interface meter was introduced into the well to check for light non-aqueous phase liquid (LNAPL)
at the top of the water table. A signal (beep) would be emitted from the meter if LNAPL was
detected. If LNAPL was detected in the well, a groundwater sample was not collected for
laboratory analysis.

Prior to sample collection from a groundwater monitoring well, the depth to water was measured
using an electronic water level indicator. The water level indicator probe was lowered into the well
until a beep was emitted, indicating that the probe had reached the water table surface. The depth
to water was measured from the notched or north side of top of casing. All measurements were
recorded to the nearest 0.01 foot; however, the manufacturer's reported accuracy for the
instrument is 0.04 foot. The water level indicator probe and attached measuring tape that were
introduced into the well were decontaminated between wells.

Prior to sample collection, one well volume of groundwater was purged from each well using a
dedicated, disposal bailer, except at the FHR Pine Bend Refinery, where a submersible whale
pump was used as described below. One well volume for a 2-inch well, for example, was
calculated using to the following equation:

Well Volume, gallon = = x well radius (ft)? x height of water column (ft) x 7.48 gal./cu. ft.
= 3.14159 x 0.007 sq. ft. x height of water column (ft) x 7.48 gal/cu. ft.
= 0.2 x height of water column in feet

The capacity of each bailer is approximately 1 liter, which is equivalent to approximately 1/4-
gallon.

A submersible whale pump was used to purge groundwater from the monitoring well MW-3 at
FHR Pine Bend due to the significant well volume. The depth to groundwater at MW-3 was 76.3
feet, and well depth was 90.6 feet, and the well casing was 4-inches in diameter. Thus, one well
volume of 9.5 gallons was removed using a pump in MW-3.

After well purging, a groundwater sample was retrieved using a dedicated, disposable, non-
Teflon®) bailer tied to a string for retrieval. The water sample was placed directly into a
laboratory-supplied 1-liter HDPE container with no preservative. Groundwater samples were
kept in a cooler on ice until shipment to the laboratory. Appropriate chain-of-custody record was
kept with the samples at all times. Nitrile gloves were worn during all sampling activities.

Surface Soil Sample Collection

Surface soil samples were collected by hand with or without the use of a clean garden trowel or
stainless steel spoon. Surface soil samples were collected in the upper six inches of the soll
profile, except for the surface soil sample collected at the Crystal Airport, where the surface soil
sample was collected from a depth of two feet bgs due to frost in the ground. Soil samples were
placed by hand directly into laboratory-supplied 250 mL HDPE containers with no preservative.
Nitrile gloves were worn during soil sample collection. The sample jars were labeled and stored
on ice pending shipment to the laboratory. Sampling tools, if used, were cleaned in a solution of
distilled water and Liquinox® soap before and after use in sampling.
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Surface Water Sample Collection

Surface water samples were collected by dipping the (non-preserved) 1-liter HDEP sample jar
supplied by the laboratory at the surface of the water and allowing the jar to slowly fill.
Intermediary containers were not used, except at the River Grove Marina, where a clean,
plastic, long-handled scoop was used to collect water. The water sample was placed directly
into a laboratory-supplied 1-liter HDPE container with no preservative. Nitrile gloves were worn
during surface water sample collection. The long-handled scoop was cleaned in a solution of
distilled water and Liquinox® soap before and after use in sampling.

A hand-powered ice auger was used at MSP Airport to open a hole in the ice on the stormwater
pond to allow for surface water sampling.

Water samples were labeled and stored on ice pending shipment to the laboratory.

Sediment Sample Collection

Sediment samples were generally collected by hand near the edge of the water, without the use
of intermediary containers, except as described. At the River Grove Marina a clean, plastic,
long-handled scoop was used to collect sediments from the river bottom. At the MSP Airport
stormwater pond, a 4-foot disposable, dedicated acetate liner tube used in push probe sampling
was pushed into the pond bottom to retrieve a sediment sample. Nitrile gloves were worn during
sediment sample collection. The long-handled scoop was cleaned in a solution of distilled water
and Liquinox® soap before and after use in sampling.

A hand-powered ice auger was used at MSP Airport to open a hole in the ice on the stormwater
pond to allow for sediment sampling. At the Crystal Airport, a hammer and chisel were used to
create a hole in the ice to allow for sediment sampling.

Sediment samples were placed into 250 mL HDPE containers provided by the laboratory. The
containers were unpreserved. The sample jars were labeled and stored on ice pending
shipment to the laboratory.

Equipment Blank Sample Collection

An equipment blank sample was collected during groundwater sampling at the Kandiyohi
County Landfill. Distilled water bottled by Humbolt Springs Water Company was introduced into
a dedicated, disposable non-Teflon® bailer. The bailer was then emptied into a laboratory-
supplied 1-liter HDPE container with no preservative. The sample was submitted for laboratory
analysis as “Kandiyohi Equipment Blank.”

Sample Shipment

Samples for PFC analysis were securely packed in a cooler with ice and chain-of-custody
records. The cooler was shipped Priority Overnight via FedEx to the laboratory.

If samples were being shipped to Axys Analytical Services, and sampling occurred on Thursday
or Friday, samples were stored in a secure refrigerator at Delta over the weekend pending
shipment to the laboratory on Monday. Samples were then shipped to Axys Analytical Services
as indicated above, with required international shipping documents.

Page 5 of 6



Soil samples for total organic carbon analysis were securely packed in a cooler with ice and
chain-of-custody records. The cooler was picked up at Delta’s office by Pace Analytical
Services.

Decontamination Procedure

Field sampling equipment, including oil/water interface meters and water level indicators, were
decontaminated by scrubbing the equipment in a mixture of distilled water with Alconox®powder
soap or Liquinox® soap and rinsing with distilled water. The Material Safety Data Sheets for
Alconox® and Liquinox® list no fluoro-surfactants as an ingredient.
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APPENDIX R

Laboratory Reports



CLIENT ID Kenyon B-1 SL 4-8' Kenyon B-2 SL 4-8' Claremont B-1 SL 0-4' Lab Blank Spiked Matrix

AXYS ID L12689-2 L12689-4 L12689-5 WG29086-101 WG29086-102
WORKGROUP WG29086 WG29086 WG29086 WG29086 WG29086
Sample Size 5.30 g (dry) 5.30 g (dry) 5.51 g (dry) 5.009g

UNITS ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g % Recov
PFBA <0.0944 <0.0943 < 0.0907 <0.100 72.8
PFPeA <0.0944 <0.0943 <0.0907 <0.100 72.9
PFHxA <0.0944 <0.0943 < 0.0907 <0.100 80.3
PFHpA <0.0944 <0.0943 < 0.0907 <0.100 79.3
PFOA <0.0944 <0.0943 < 0.0907 <0.100 79.2
PFNA <0.0944 <0.0943 < 0.0907 <0.100 80.1
PFDA <0.0944 <0.0943 < 0.0907 <0.100 86.5
PFUNA <0.0944 <0.0943 < 0.0907 <0.100 61.9
PFDoA <0.0944 <0.0943 < 0.0907 <0.100 75.9
PFBS <0.189 <0.189 <0.181 <0.200 103
PFHxS <0.189 <0.189 <0.181 < 0.200 110
PFOS <0.189 <0.189 0.308 <0.200 84.9
PFOSA <0.0944 <0.0943 < 0.0907 <0.100 89.9

% Moisture 134 12.5 8.61

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD")
R = peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< = less than the detection limit
number following this symbol represents the detection limit

For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



CLIENT ID Kenyon B-1SL 0-4'  Claremont B-3 SL 4-8°  Kenyon B-2SL0-4'  Claremont B-1 SL 4-8' Claremont B-2 SL 0-4' Claremont B-2 SL 4-8' Claremont B-3 SL 0-4' Lab Blank  Spiked Matrix Kenyon B-2 SL 0-4' (MS) Kenyon B-2 SL 0-4' (MSD) Kenyon B-2 SL 0-4' (MSD) Kenyon B-2 SL 0-4' (MS)

AXYS ID L12689-1 L12689-10 L12689-3 (A) L12689-6 L12689-7 L12689-8 L12689-9 WG28839-101 WG28839-102 WG28839-104 WG28839-105 WG28839-105 WG28839-104
WORKGROUP WG28839 WG28839 WG28839 WG28839 WG28839 WG28839 WG28839 WG28839 WG28839 WG28839 WG28839 WG28839 WG28839
Sample Size 5.19 g (dry) 5.35 g (dry) 5.33 g (dry) 5.17 g (dry) 5.34 g (dry) 5.22 g (dry) 5.48 g (dry) 5.009 5.30 g (dry) 5.40 g (dry) 5.40 g (dry) 5.30 g (dry)
UNITS ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g % Recov ng/g (dry weight basis) ng/g (dry weight basis) % Recov % Recov
PFBA <0.0963 <0.0935 <0.0937 <0.0966 <0.0936 <0.0958 0.114 <0.100 123 42.7 415 89.6 90.5
PFPeA <0.0963 <0.0935 <0.0937 <0.0966 <0.0936 <0.0958 0.167 <0.100 94.4 355 41.2 89 75.2
PFHXA <0.0963 <0.0935 <0.0937 < 0.0966 0.385 <0.0958 0.427 <0.100 98.3 38.8 38.2 82.6 82.4
PFHpA 0.111 <0.0935 <0.0937 <0.0966 <0.0936 <0.0958 0.232 <0.100 95 44.8 43.9 94.9 95
PFOA <0.0963 <0.0935 <0.0937 < 0.0966 0.154 <0.0958 0.174 <0.100 93 36.3 39 84.3 76.9
PFENA <0.0963 <0.0935 <0.0937 <0.0966 <0.0936 <0.0958 <0.0912 <0.100 87 38.6 36 778 81.9
PFDA <0.0963 <0.0935 <0.0937 < 0.0966 <0.0936 <0.0958 <0.0912 <0.100 102 42.2 39.6 85.6 89.6
PFUnRA <0.0963 <0.0935 <0.0937 <0.0966 <0.0936 <0.0958 <0.0912 <0.100 86.1 34.7 38 82.1 735
PFDoA <0.0963 <0.0935 <0.0937 < 0.0966 <0.0936 <0.0958 <0.0912 <0.100 113 41.8 39.7 85.9 88.7
PFBS <0.193 <0.187 <0.187 <0.193 0.491 <0.192 2.39 <0.200 107 84.7 91.3 98.6 89.8
PFHxS <0.193 0.561 <0.187 0.224 1.65 <0.192 5.25 <0.200 115 87.1 93.1 101 92.4
PFOS <0.193 0.988 <0.187 0.321 24.7 0.25 3.46 <0.200 91.8 83 80.9 87.4 88.1
PFOSA <0.0963 <0.0935 <0.0937 < 0.0966 0.129 <0.0958 <0.0912 <0.100 96.1 23.1 41.3 89.2 49

% Moisture 139 126 18.7 14.5 11 139 223 18.5 17.2

See below for definitions of possible flags and labels in the database (sheet tab ‘GenericEDD’)
= peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< = less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



CLIENT ID Luverne B-1, SL0-4 ft Luverne B-1, SL 4-8 ft Luverne B-2, SL 0-4 ft Luverne B-2, SL 4-8 ft Luverne B-3, SL 0-4 ft Luverne B-3, SL 4-8 ft Lab Blank  Spiked Matrix Luverne B-3, SL 0-4 ft (MS) Luverne B-3, SL 0-4 ft (MSD) Luverne B-3, SL 0-4 ft (MSD) Luverne B-3, SL 0-4 ft (MS)

AXYS ID L12718-1 L12718-2 L12718-3 L12718-4 L12718-5 (A) L12718-6 WG28923-101 WG28923-102 WG28923-103 WG28923-104 WG28923-104 WG28923-103
WORKGROUP WG28923 WG28923 WG28923 WG28923 WG28923 WG28923 WG28923 WG28923 WG28923 WG28923 WG28923 WG28923
Sample Size 5.20 g (dry) 5.10 g (dry) 5.24 g (dry) 5.00 g (dry) 5.13 g (dry) 5.08 g (dry) 5.009 5.25 g (dry) 5.11 g (dry) 5.11 g (dry) 5.25 g (dry)
UNITS ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g % Recov ng/g (dry weight basis) ng/g (dry weight basis) % Recov % Recov
PFBA <0.0962 <0.0981 < 0.0954 <0.100 <0.0974 <0.0984 <0.100 100 445 511 105 935
PFPeA <0.0962 <0.0981 <0.0954 <0.100 <0.0974 <0.0984 <0.100 104 49.7 475 97.2 104
PFHXA <0.0962 <0.0981 < 0.0954 <0.100 <0.0974 <0.0984 <0.100 108 49.9 46 94 105
PFHpA <0.0962 <0.0981 < 0.0954 <0.100 <0.0974 <0.0984 <0.100 106 55 53.4 109 116
PFOA <0.0962 <0.0981 <0.0954 <0.100 <0.0974 <0.0984 <0.100 111 48.4 50.8 104 102
PFNA <0.0962 <0.0981 <0.0954 <0.100 <0.0974 <0.0984 <0.100 112 52.8 53.2 109 111
PFDA <0.0962 <0.0981 <0.0954 <0.100 <0.0974 <0.0984 <0.100 119 50.1 53.8 110 105
PFUnA <0.0962 <0.0981 <0.0954 <0.100 <0.0974 <0.0984 <0.100 945 45.1 48.4 99 94.7
PFDoA <0.0962 <0.0981 <0.0954 <0.100 <0.0974 <0.0984 <0.100 107 40.9 423 86.6 85.8
PFBS <0.192 <0.196 <0.191 <0.200 <0.195 <0.197 <0.200 118 89.3 104 107 93.8
PFHxS <0.192 <0.196 <0.191 <0.200 <0.195 <0.197 <0.200 110 85.6 97.9 100 89.9
PFOS <0.481 <0.490 0.481 <0.500 <0.487 <0.492 <0.500 95.9 95 98 100 99.8
PFOSA <0.241 <0.245 <0.239 <0.250 <0.244 <0.246 <0.250 111 473 49.7 102 99.3

% Moisture 10.7 5.76 18.3 11 15.2 13.7 126 15.4

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD')
R = peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< = less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



CLIENT ID Luverne B-1, GW 8ft Luverne B-2, GW 12ft Luverne B-3, GW 12ft  Lab Blank Spiked Matrix Spiked Matrix (Duplicate)

AXYS ID L12719-1 L12719-2 L12719-3 WG28913-101 WG28913-102 (A) WG28913-103 (DUP WG28913-102)
WORKGROUP WG28913 WG28913 WG28913 WG28913 WG28913 WG28913
Sample Size 0.495 L 0.490 L 0.493 L 0.500 L

UNITS ng/L ng/L ng/L ng/L % Recov % Recov
PFBA <2.53 <2.55 <253 <2.50 98.5 101
PFPeA <2.53 <255 3.99 <2.50 105 92.7
PFHxA <2.53 3.78 11.3 <2.50 104 94.1
PFHpA <253 <255 <2.53 <2.50 109 96.7
PFOA <2.53 2.73 3.39 <2.50 115 92
PFNA <2.53 <255 <2.53 <2.50 99.6 86.1
PFDA <2.53 <255 <2.53 <2.50 109 91.2
PFUNA <2.53 <255 <2.53 <2.50 105 89.7
PFDoA <2.53 <2.55 <2.53 <2.50 112 96.9
PFBS <5.05 <5.10 <5.07 <5.00 102 88.6
PFHxS 18.1 22.8 21.4 <5.00 95.9 88.5
PFOS <5.05 18.4 20.1 <5.00 107 90.8
PFOSA <253 <255 <253 <2.50 113 92.6

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD")
R = peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< = less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



CLIENT ID Fridley B-1 SL 0-4 Fridley B-1 SL 4-8 Fridley Sediment 1 Fridley B-2 SL 0-4 Fridley B-2 SL 4-8 Rochester B-1 SL 0-4  Rochester B-1 SL 4-8  Rochester B-2 SL 0-4  Rochester B-2 SL 4-8 Lab Blank  Spiked Matrix  Fridley B-1 SL 0-4 (MS) Fridley B-1 SL 0-4 (MSD)

AXYS ID L12757-1 (A) L12757-2 L12757-3 L12757-4 L12757-5 L12757-6 L12757-7 L12757-8 L12757-9 WG28992-101 WG28992-102 WG28992-105 WG28992-106
WORKGROUP WG28992 WG28992 WG28992 WG28992 WG28992 WG28992 WG28992 WG28992 WG28992 WG28992 WG28992 WG28992 WG28992
Sample Size 4.98 g (dry) 4.96 g (dry) 5.18 g (dry) 4.90 g (dry) 5.27 g (dry) 5.11 g (dry) 5.23 g (dry) 5.01 g (dry) 5.27 g (dry) 5.009 4.97 g (dry) 5.14 g (dry)
UNITS ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g % Recov % Recov % Recov
PFBA 0.242 <0.101 < 0.0966 1.34 0.601 0.207 <0.0957 0.142 <0.0949 <0.100 96.8 97.1 98.7
PFPeA 0.422 <0.101 <0.0966 1.67 113 <0.0979 <0.0957 <0.0999 <0.0949 <0.100 95.9 99.8 101
PFHXA 0.413 <0.101 <0.0966 2.78 1.53 <0.0979 <0.0957 0.173 <0.0949 <0.100 100 105 102
PFHpA 0.27 <0.101 <0.0966 0.735 0.335 <0.0979 <0.0957 <0.0999 <0.0949 <0.100 88.9 106 101
PFOA 0.291 <0.101 < 0.0966 0.699 0.493 <0.0979 <0.0957 <0.0999 <0.0949 <0.100 100 84.9 101
PENA 0.144 <0.101 <0.0966 <0.102 <0.0950 <0.0979 <0.0957 <0.0999 <0.0949 <0.100 93.7 106 106
PFDA <0.100 <0.101 < 0.0966 <0.102 <0.0950 <0.0979 <0.0957 <0.0999 <0.0949 <0.100 109 112 105
PFUnRA <0.100 <0.101 <0.0966 <0.102 <0.0950 <0.0979 <0.0957 <0.0999 <0.0949 <0.100 82.1 119 118
PFDoA <0.100 <0.101 < 0.0966 <0.102 <0.0950 <0.0979 <0.0957 <0.0999 <0.0949 <0.100 97.3 81.1 85.8
PFBS <0.201 <0.201 <0.193 3.01 132 <0.196 <0.191 <0.200 <0.190 <0.200 125 105 94
PFHxS 1.25 <0.201 <0.193 23.4 14.2 0.361 <0.191 17 <0.190 <0.200 117 101 106
PFOS 43 2.45 18.3 3.48 131 0.559 <0.191 112 <0.190 <0.200 92.2 87.3 104
PFOSA <0.100 <0.101 < 0.0966 <0.102 <0.0950 <0.0979 <0.0957 <0.0999 <0.0949 <0.100 81.8 90.6 91.7

% Moisture 7.32 123 22.1 10.5 26.2 11.3 7.52 8.96 5.43 712 7.46

See below for definitions of possible flags and labels in the database (sheet tab ‘GenericEDD’)
= peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< = less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



CLIENT ID
AXYS ID
WORKGROUP
Sample Size
UNITS

PFBA

PFPeA

PFDoA
PFBS
PFHxS
PFOS
PFOSA

ng/L
37.6
34
27.1
23.2
32.7
<4.27
<4.27
<4.27
<4.27
15.2
98.9
21.9
<4.27

Fridley B-1 GW Fridley B-2 GW
L12758-1
WG28995

0.293 L

L12758-2
WG28995
0.232L

ng/L
88.3
97.2
166
59.5
86.8
<5.39
<5.39
<5.39
<5.39
182
1330
35
<5.39

MSP Airport B-1 GW
L12758-3
WG28995
0.0303 L

ng/L
279
909
1640
317
988
42
<41.2
<41.2
<41.2
332
3090
<825
<41.2

MSP Airport B-2 GW
L12758-4
WG28995
0.0256 L

ng/L
190
507
817
198
958
<48.8
<48.8
<48.8
<48.8
286
2920
<97.6
<48.8

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD')
peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

R =

less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

MSP Airport B-3 GW
L12758-5
WG28995
0.00929 L

ng/L
151
148
477
<135
12000
<135
<135
<135
<135
<269
21200
281
<135

MSP Airport B-4 GW
L12758-6
WG28995
0.00100 L

ng/L
<1250
<1250

3140

5830
286000
<1250
<1250
<1250
<1250
<2500
145000
<2500
<1250

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.

Lab Blank

WG28995-101 WG28995-102

WG28995
0.500 L
ng/L
<2.50
<2.50
<2.50
<2.50
<2.50
<2.50
<2.50
<2.50
<2.50
<5.00
<5.00
<5.00
<2.50

Spiked Matrix
WG28995

% Recov
86.6
94.1
91.6
86.1
105
103
96.5
93.7
99.3
101
97.2
92.8
89.2

(MS)
WG28995-103
WG28995
0.499 L
ng/L
672
516
544
507
512
511
498
455
550
1120
1090
1060
511

(MSD)
WG28995-104
WG28995
0.493 L
ng/L
663
603
612
582
536
564
490
437
532
1040
1030
1040
493

(MSD)
WG28995-104
WG28995
0.493 L
% Recov
106
102
108
114
105
111
96.6
86.1
105
103
102
102
97.4

(MS)
WG28995-103
WG28995
0.499 L
% Recov
109
85.9
96
100
101
102
99.3
90.8
110
112
109
106
102



CLIENT ID Richfield B-4 SL 0-8' Goodview Sed-1 Lab Blank  Spiked Matrix Richfield B-4 SL 0-8' (MS) Richfield B-4 SL 0-8' (MS) Richfield B-4 SL 0-8' (MSD) Richfield B-4 SL 0-8' (MSD)

AXYS ID L13736-1 (A) L13786-1 WG30965-101 WG30965-102 WG30965-108 WG30965-108 WG30965-109 WG30965-109
WORKGROUP WG30965 WG30965 WG30965 WG30965 WG30965 WG30965 WG30965 WG30965
Sample Size 5.23 g (dry) 5.66 g (dry) 1.00g 5.20 g (dry) 5.20 g (dry) 5.16 g (dry) 5.16 g (dry)
UNITS ng/g (dry weight basis) ng/g (dry weight basis) ng/g % Recov ng/g (dry weight basis) % Recov ng/g (dry weight basis) % Recov
PFBA < 0.0956 <0.0883 < 0.500 94.7 47 97.8 39.9 82.4
PFPeA < 0.0956 <0.0883 <0.500 88 44.4 92.3 45.2 93.2
PFHxXA < 0.0956 <0.0883 < 0.500 94.9 45.3 94.1 429 88.5
PFHpA < 0.0956 <0.0883 <0.500 87.3 43.2 89.8 46.8 96.6
PFOA 0.129 <0.0883 < 0.500 85.3 39.5 81.9 41.5 85.4
PFNA < 0.0956 <0.0883 <0.500 97.3 423 87.8 46.3 95.5
PFDA < 0.0956 <0.0883 < 0.500 109 43.2 89.7 41 84.5
PFUnA < 0.0956 <0.0883 <0.500 90.8 40.4 84 39.7 81.9
PFDoOA < 0.0956 <0.0883 < 0.500 103 42.2 87.8 40.9 84.4
PFBS <0.191 <0.177 <1.00 116 89.2 92.7 83.3 85.9
PFHxS 0.236 <0.177 <1.00 130 90.5 93.8 85 87.5
PFOS 4.52 0.332 <1.00 98.7 87.1 85.8 87.4 85.5
PFOSA < 0.0956 <0.0883 < 0.500 93.9 41.5 86.4 40.2 82.9

% Moisture 13.2 20.3 14.2 14

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD")
R = peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< = less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



CLIENT ID Richfield B-4 GW 29' Lab Blank Spiked Matrix Spiked Matrix (Duplicate)

AXYS ID L13737-1 WG30544-101 WG30544-102 (A) WG30544-103 (DUP WG30544-102)
WORKGROUP WG30544 WG30544 WG30544 WG30544
Sample Size 0.504 L 0.500 L

UNITS ng/L ng/L % Recov % Recov
PFBA 228 <250 116 125
PFPeA 10.3 <250 104 108
PFHxA 10.3 <250 103 105
PFHpA 5.43 <250 98.9 101
PFOA 38.7 <250 112 114
PFNA <248 <250 111 106
PFDA <2.48 <250 111 100
PFUNA <248 <250 84.7 87.2
PFDoA <2.48 <250 99.3 104
PFBS <4.96 <5.00 111 104
PFHxS 714 <5.00 115 102
PFOS <4.96 <5.00 108 96.6
PFOSA <248 <250 106 102

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD")
R = peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< = less than the detection limit
number following this symbol represents the detection limit

For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



I Stxte Collage, Pennsylvania 168071 US4
Telephons: 814 272 1038

Analytical

Report

3056 Research Drive

RESEARCH - faxgdrzing

Summary of Fluorochemical Residues in Water Samples

Sample ID: MW-101
Date Analyzed: 09/16/2009

Anahyte Result (ng/L) LOGQ (ngiL)
C4 Acid- Perluorobutyric Acid 183 25
C5 Acid- Perfluoropentanale Acid 403 2.5
C6 Acid- Perfluprohexancic Acid 150 .5
£7 Acid- Perflucroheptancic Acid 124" 2.5
C8 Acid- Perfluorooctancic Acid 6.7 1.5
£9 Acid- Perflurononanaic Acid NG * 2.5
€10 Acid- Perflucrodecanaic Ackd Mo 7 25
€11 Acid- Perflueroundecanaic Acid ND M 2.5
€12 agid- Perflusrododecanaic Acid ND 4 75
PFES- Perflucrohutanesulfonate 479 25
PFHS- Perfluorohexanesulfonate k] 1.5
PFOS- Perfluorooctanesulfonate 230 ** 2.5
FOSA- Perflucrooctane sulfonamide Mg 2.5

HO= Hot Detected = Response is below the LOQ of 2.5 ng/L
HQ= Not Quantifiable = Response is between LOD and LOQ

' The initial Relative Percent Difference (RPD) between LCS/LCSD was outside the acceptable value

of 20% on September 16th.

! The Reporting Limit Verification (RLY) was outside the acceptable value of 70-130% on September 17th
results should be considered as estimated.

! The relative percent recovery for the internal standard was outside of the acceptable range of between
50% and 200%

* The Lab control spike (LCS) duplicate recovery (73%) was outside of the acceptable range of 80-120%

all the results should be considered as estimated

*In the intial ealibration from September 16th, the  value was less than 0.9500 for this analyte

and therefore out of the acceptable range. As the report stands, the results for this analyte in the
associated samples should be considered as estimated.

% The intial system suitability test (S5T) was outside the acceptable value of less than 20% relative

standard deviation on September 16th,

" The Continuing Calibration Verification standard (CCV) was cutside the acceptable value of 70-130%

on September 16th. Since the QC failure was bias high and the results were ND, the results were repartable
* The Continuing Calibration Verification standard {CCV) was outside the acceptable value of 70-130%

en September 17th, Since the QC failure was bias high and the results were D, the results were reportable
* The Continuing Calibration Yerification standard (CCV) was outside the acceptable value of 70-130%

on September 17th. Since the OC failure the results should be considered as estimated



R

3058 Research Drive

State College, Pennsylvania 16801 US4
Telephone: 814,272 1038

RESEARCH  facsazrzios

Summary of Fluorochemical Residues in Water Samples

Sample ID: MW-912
Date Analyzed; 09/15/2008

Analytical

eport

Analyte Result {ng/L) LOG {ngiL)
C4 Acid- Perflucrabutyric Acid 462 25
€5 acid- Perflugropentanolc Acid 298 1.5
Ch Acid- Perfluorohexanoic Ackd 51.5 1.8
€7 Acid- Perfluoroheptanoic Acid ng™ 2.5
CB Acid- Perfluorooctanoic Acid 17.5° 1.5
C9 Acid- Perfluorononanoic Acid b ! 1.5
C10 Acid- Perfluorodecanoic Acid ND 1.5
C11 Acid- Perflueroundecanoic Acid ND 2.5
C12 Acid- Perflusrododecanole Ackd ND **4 1.5
PFB5- Perfluorobutanesulfonate 7.0 2.5
PFHS- Perflunrohexanesulfonate 1580 M 1.5
PFOS- Perfluprocctanesulfonate A 25
FOSA- Perflusrooctane sulfonamide Mo .5

M@= Mot Detected = Response 15 below the LOG of 2.5 ng/fL
W= Mot Quantifiable = Response 15 between LOD and LOQ

' The initial Relative Percent Difference (RPD) between LCS/LCSD was outside the acceptable value

of 20% on September 16th.

! The Reporting Limit Verification (RLV) was outside the acceptable value of 70-130% on September 17th
results should be considered as estimated.

! The relative percent recovery for the internal standard was outside of the acceptable range of between
50% and 200%

1 The Lab control spike (LCS) duplicate recovery (75%) was outside of the acceptable range of 80-120%

all the results should be considered as estimated

* In the intial calibration from September 16th, the r* value was less than 0.9900 for this analyte

and therefore cut of the acceptable range. As the repert stands, the results for this analyte in the
associated samples should be considered as estimated.

* The intial system suitability test (55T) was outside the acceptable value of less than 20% relative
standard deviation gn September 16th.

" The Continuing Calibration Verification standard (CCV) was outside the acceptable value of 70-130%

on September 16th, Since the QC failure was bias high and the results were MD, the results were reportable
* The Continuing Calibration Verification standard (CCV) was outside the acceptable value of 70-130%

on September 17th, Since the QC failure was bias high and the results were ND, the results were repartable
* The Continuing Calibration Verification standard (CCV) was outside the acceptable value of 70-130%

on September 17th. Since the QC failure the results should be considered as estimated



State College, Pennsyivania 16801 LUSA
Telephone: 814,272 1035

Analytical

Report

A58 Research Driva

RESEARCE"" Fa; B14.272.1019

Summary of Fluorochemical Residues in Water Samples

Sample ID: SP-11
Date Analyzed: 09/15/2009

Analyte Result (ng/L}) LOQ (nglL}

C4 Agid- Perflucrobutyric Acid 182 2.8

€5 Acid- Perfluoropentanaic Acid 458 2.5

Ch Acid- Perfluorohexansic Acid 1M 2.5

C7 Acid- Perfluorgheptanaic Acid L 2.5

C8 Acid- Perfluorococtancic Acid 156 2.5
4

% Acid- Perfluorononanaic Acid 0.7 25

C10 Acid- Perfluorodecanaic Acid NG+ 25

€11 Acid- Perfluoroundecansic Acld WD ** 2.5
2.4,

C12 Acid- Perfluorododecanaic Acid No 7.5
PFBS- Perfluorobutanesulfonate 1697 2.5
PFHS: Perfluorohexanesulfonate 4310 ** 2.5

L]
PFO5- Perflusrooctanesulfonate ETE 1.5

FOSA- Perfluorooctane sulfonamide ND T 1.5

HD= Hot Detected = Response is below the LOQ of 2.5 ne/L
W= Mot Quantifiable = Response is between LOD and LOQ

' The initial Relative Percent Difference (RPD) between LCS/LCSD was outside the acceptable value

of 20% on September 16th.

* The Reporting Limit Verification (RLY) was outside the acceptable value of 70-130% an September 17th
results should be considered as estimated.

* The relative percent recovery for the internal standard was outside of the acceptable range of batween
S0% and 200%

* The Lab control spike (LCS) duplicate recovery (75%) was outside of the acceptable range of 80-120%
all the results should be considered as estimated

* In the intial calibration from September 16th, the r value was less than 0,900 for this analyte

and therefore out of the acceptable range, As the report stands, the results for this analyte in the
associated samples should be considered as estimated.

¥ The intial system suitability test (S5T) was outside the acceptable value of less than 20% relative

standard deviation on September 16th,

" The Continuing Calibration Verification standard (CCV) was outside the acceptable value of 70-130%

on september 16th. Since the QC failure was bias high and the results were ND, the results were reportable
¥ The Continuing Calibration Verification standard (CCV) was outside the acceptable value of 70-130%

on September 17th. Since the QC failure was bias high and the results were MD, the results were reportable
" The Continuing Calibration Verification standard (CCY) was outside the acceptable value of 70-130%

on September 17th. Since the OC failure the results should be considered as estimated



Analytical

H5E Research Drive Re PO rt

MPI State College. Pennsylvania 16801 USA
Telephomne: 814272 1038

RESEARCH  fa842r2101s

Summary of Fluorochemical Residues in Water Samples

Sample ID: MW-172
Date Analyzed: 09/15/2008

Analyte Result {ngiL} LOQ [ngiL)

4 Acid- Perfsorobutyric Acid 59.8 25
C5 Acid- Perfluoropentancic Acid 245 .5
Cé Acid- Perflusrohexancic Acid 154 15
£7 Acki- Perflusroheptansic Acid 5.1 M 2.5
€8 Acid- Perflunrosctansic Acid 15.5 15
£9 Acid- Perflugrononanaic Acid 1.4 1.5
10 Acid- Perfluorodecansic Acid wQ 15
€11 Acid- Perflusroundecancic Acid ND ! 15
€12 Acid- Perflusrododecansic Acid WD Ho 25
PFES- Parfluorobutanesulionate 49.0 15
PFHS- Perfluorohexanesulfanate 1220* 25
PFOS: Perflucrooctanesulfonate 13301 2.5
FOSA- Perflusrooctane sulfonamide N & 2.5

MND= Mot Detected = Response is below the LOQ of 2.5 ng/L
M= Mot Quantifiable = Respanse is between LOD and LOQ

' The initial Relative Percent Difference (RPD) between LCS/LCSD was outside the acceptable value

of 20% on September 16th.

* The Reparting Limit Verification (RLY) was outside the acceptable value of 70-130% on September 17th
results should be considered as estimated.

* The relative percent recovery for the internal standard was outside of the acceptable range of between
50% and 200%

* The Lab contraol spike {LCS) duplicate recovery (75%) was outside of the acceptable range of 80-120%

all the results should be considered as estimated

* In the intial calibration from September 16th, the r* value was less than 0.9900 for this analyte

and therefore out of the acceptable range. As the report stands, the results for this analyte in the
associated samples should be considered as estimated.

® The intial system suitability test (55T) was outside the acceptable value of less than 20% relative

standard deviation on September 16th.

" The Continuing Calibration Verification standard (CCV) was outside the acceptable valus of 70-130%

on September 16th. Since the QC failure was bias high and the results were MD, the results were reportable
" The Continuing Calibration Verification standard (CCV) was outside the acceptable value of 70-130%

on September 17th. Since the QC failure was bias high and the results were ND, the results were reportable
¥ The Continuing Calibration Verification standard (CCV) was outside the acceptable value of 70-130%

an September 17th. Since the QC failure the results should be considered as estimated
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Telephone: 814,272.1039

RESEARCH

Faxi: 814.272,1019

Summary of Fluorochemical Residues in Water Samples

Sample ID; MW-156
Date Analyzed: 02/15/2009
Analyte Result (ngiL) LOQ [nglL)

G4 Agid- Perflusrobutyric Acld 220 2.5
C5 Acid- Perflupropentancic Acid 1730 1.5
Ch Acid- Perfluorohexanoic Acid 527 2.5
7 Arid- Perflusroheptanoic Acid 200 ' 15
C8 Acid- Parfluorooctancic Acid 7317 15
£9 Acid- Perfluorononancic Acid 26,5 M 25
€10 Acid- Perflusrodecansic Acid Mg ™ 25
£11 Acid: Perflucroundecantic Acid .58 25
£12 Acid- Perflucrodedecancic Acid ND 4 2.5
PFFBS: Perfluorobutanesulfonate 4621 1.5
PFHS- Perfluorohexanesulfonate 10500 ** 1.5
PFOS- Perflucroactanesulfonate 14900 9 1.5
FOSA- Perflucrooctane sulfanamide Ng 2.5

ND= Mot Detected = Response is below the LOQ of 2.5 ng/L
MQ= Mot Quantifiable = Response is between LOD and LOQ

' The initial Relative Percent Difference [RPD} between LCS/LCSD was outside the acceptable value

of 20% on September 16th,

! The Reporting Limit Verification (RLY) was outside the acceptable value of 70-130% on September 17th
results should be considered as estimated.,

* The relative percent recovery for the internal standard was outside of the acceptable range of between
50% and 200%

* The Lab control spike (LCS) duplicate recovery (75%) was outside of the acceptable range of B0-120%

all the results showld be considered as estimated

*In the intial calibration from September 14th, the r* value was less than 0.9900 for this analyte

and therefore out of the acceptable range. As the report stands, the results for this analyte in the
associated samples should be considered as estimated,

* The intial system suitability test (55T) was outside the acceptable value of less than 20% relative
standard deviation on September 16th.

" The initial Relative Percent Difference (RPD) between sample / sample dup was outside the acceptable value
of 20% on September 16th.

" The Continuing Calibration Verification standard (CCV) was outside the acceptable value of 70-130%

on September 17th. Since the QC failure was blas high and the results were near the reporting limit
the resulis were reportable

¥ The Continuing Calibration Verification standard (CCV) was outside the acceptable value of 70-130%

on September 17th. Since the OC failure was bias high and the results were ND, the results were reportable
" The Continuing Calibration Verification standard (CCV) was outside the acceptable value of 70-130%

on September 17th. Since the QC failure the results should be considered as estimated
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Summary of Fluorochemical Residues in Water Samples

Sample ID: MW-156*
Date Analyzed: 09152009

Anahyte Result {ngL) LOQ (ngiL)
C4 Acid- Pedluorobubyric Acld 3| 25
€5 Acid- Perflucropentanoic Acid 160 .5
C6 Acid- Perfluarahexancic Acid 534 1.5
C7 Acid: Perfluoroheptancic Ackd 184 132 1.5
L8 Acid- Perfluoroactanoic Acid 1.4 1.5
€9 Acid- Perflusronanansic Acid EE 2.5
£10 Acid- Perflusrodecansic Ackt HQ 25
€11 Acid- Perfluoroundecanaic Acid 293 1.5
C12 Agid- Perfluarodo-decancic Acid Hp 25
PFBS- Perflucrobutanesulfonate 502 2.5
PFHS- Perfluorchexanesulfonate 8930 ** 1.8
PFOG- Perfluorooctanesul fonate 170 " 1.5
FOSA- Perflucrococtane sulfonamide rBorkh 1.5

MD= Mot Detected = Response 15 below the LOG of 2.5 ng/L
NQ= Mot Quantifiable = Response is between LOD and LOQ
*Laboratory Duplicate

" The initial Relative Percent Difference (RPD} between LCS/LOSD was outside the acceptable value

of 20% on September 16th.

* The Reporting Limit Verification (RLY} was outside the acceptable value of 70-130% on September 17th
results should be considered as estimated.,

* The relative percent recovery for the internal standard was outside of the acceptable range of between
0% and 200%

* The Lab control spike (LC5) duplicate recovery (75%) was outside of the acceptable range of B0-120%

all the results should be considered as estimated

*In the intial calibration from September 16th, the r value was less than 0.9900 for this analyte

and therefore out of the acceptable range. As the report stands, the results for this analyte in the
associated samples should be considered as estimated.

* The intial system sultability test {S5T) was cutside the acceptable value of less than 20% relative
standard deviation on September 16th.

" The initial Relative Percent Difference {RPD} between sample ¢/ sample dup was outside the acceptable value
of 20% on September 16th.

! The Continuing Calibration Verification standard (CCV) was outside the acceptable value of 70-130%

on September 17th, Since the GC failure was bias high and the results were near the reporting limit

£ the results were reportable

* The Continuing Calibration Verification standard {CCY) was outside the acceptable value of 70-130%

on september 17th. Since the OC failure was bias high and the results were MO, the results were reportable

" The Continuing Calibration Yerification standard (CCV) was outside the acceptable value of 70-130%

on September 17th, Since the QC failure the results should be considered as estimated
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Recovery Summary of Fluorochemical Residues in Water Samples
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Recovery Summary of '*C PFOA (m+4) in Water Samples

Amount Amount

Client MPI Spiked Recovered Recovery
Sample ID Sample ID (ng/L) (ng/L) (%)
MNA Reagent Blank 10 10.2 102
MA Reagent Spike A 10 9186 52
MA Reagent Spike A DUP 10 8.70 87
MVY-101 L18876-1 Spk B 10 10.8 108
MW-101 L18876-1 10 9.54 95
MW-912 L18876-2 10 10.8 108
SP-11 L18876-3 10 9.28 g3
MW-172 L18876-4 10 101 101
MW-156 L18876-5 10 8.61 06
MW-156* L18876-5 DUP 10 8.93 99

* Laboratory Duplicate



CLIENT ID SW-1 (Legion Lake) Burnsville B-3, GW 44.5 ft Lab Blank Spiked Matrix (MS) (MSD) (MS) (MSD)

AXYS ID L13453-1 L13453-2 WG30035-101 WG30035-102 WG30035-103 WG30035-104 WG30035-104 WG30035-103
WORKGROUP WG30035 WG30035 WG30035 WG30035 WG30035 WG30035 WG30035 WG30035
Sample Size 0.498 L 0.496 L 0.500 L 0.496 L 0.496 L 0.496 L 0.496 L
UNITS ng/L ng/L ng/L % Recov ng/L ng/L % Recov % Recov
PFBA 4.02 146 <2.50 105 615 658 104 95.5
PFPeA <721 422 <250 91.3 513 495 79.8 83.3
PFHXA <251 281 <2.50 100 560 518 88.5 96.8
PFHpA 3.55 447 <2.50 97.8 509 528 103 99.7
PFOA 5.69 1260 <2.50 104 530 545 107 104
PFNA 3.63 81.7 <2.50 108 521 506 100 103
PFDA 3.92 17.8 <2.50 96.8 556 530 105 110
PFUNA <251 <252 <2.50 103 507 506 100 101
PFDoA <251 <252 <250 110 590 560 111 117
PFBS <5.02 12.8 <5.00 109 891 978 97 88.4
PFHxS <5.02 279 <5.00 113 1190 1020 101 118
PFOS 13.2 522 <5.00 111 1110 1010 99.9 111
PFOSA <251 <252 <2.50 106 597 537 106 118

See below for definitions of possible flags and labels in the database (sheet tab ‘GenericEDD")
R = peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< = less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



CLIENT ID Richfield B-4 SL 0-8' Goodview Sed-1 Lab Blank  Spiked Matrix Richfield B-4 SL 0-8' (MS) Richfield B-4 SL 0-8' (MS) Richfield B-4 SL 0-8' (MSD) Richfield B-4 SL 0-8' (MSD)

AXYS ID L13736-1 (A) L13786-1 WG30965-101 WG30965-102 WG30965-108 WG30965-108 WG30965-109 WG30965-109
WORKGROUP WG30965 WG30965 WG30965 WG30965 WG30965 WG30965 WG30965 WG30965
Sample Size 5.23 g (dry) 5.66 g (dry) 1.00g 5.20 g (dry) 5.20 g (dry) 5.16 g (dry) 5.16 g (dry)
UNITS ng/g (dry weight basis) ng/g (dry weight basis) ng/g % Recov ng/g (dry weight basis) % Recov ng/g (dry weight basis) % Recov
PFBA < 0.0956 <0.0883 < 0.500 94.7 47 97.8 39.9 82.4
PFPeA < 0.0956 <0.0883 <0.500 88 44.4 92.3 45.2 93.2
PFHxXA < 0.0956 <0.0883 < 0.500 94.9 45.3 94.1 429 88.5
PFHpA < 0.0956 <0.0883 <0.500 87.3 43.2 89.8 46.8 96.6
PFOA 0.129 <0.0883 < 0.500 85.3 39.5 81.9 41.5 85.4
PFNA < 0.0956 <0.0883 <0.500 97.3 423 87.8 46.3 95.5
PFDA < 0.0956 <0.0883 < 0.500 109 43.2 89.7 41 84.5
PFUnA < 0.0956 <0.0883 <0.500 90.8 40.4 84 39.7 81.9
PFDoOA < 0.0956 <0.0883 < 0.500 103 42.2 87.8 40.9 84.4
PFBS <0.191 <0.177 <1.00 116 89.2 92.7 83.3 85.9
PFHxS 0.236 <0.177 <1.00 130 90.5 93.8 85 87.5
PFOS 4.52 0.332 <1.00 98.7 87.1 85.8 87.4 85.5
PFOSA < 0.0956 <0.0883 < 0.500 93.9 41.5 86.4 40.2 82.9

% Moisture 13.2 20.3 14.2 14

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD")
R = peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< = less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



CLIENT ID
AXYS ID
WORKGROUP
Sample Size
UNITS
PFBA
PFPeA
PFHxA
PFHpA
PFOA
PENA
PFDA
PFUNA
PFDoA
PFBS
PFHxS
PFOS
PFOSA

Goodview SW-1
L13785-1
WG30640

0.494 L
ng/L
<2.53
<253
4.78
<253
4.49
2.56
2.82
<253
<2.53
<5.06
<5.06
8.19
<2.53

Lab Blank
WG30640-101
WG30640
0.500 L
ng/L
<2.50
<2.50
<2.50
<2.50
<2.50
<2.50
<2.50
<2.50
<2.50
<5.00
<5.00
<5.00
<2.50

Spiked Matrix
WG30640-102 (A)
WG30640

% Recov
95.1
77.8
96.2
82.5
97.6
85.6
86.8
86.3
98.3
120
95.7
105
100

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD")

R =

less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

Spiked Matrix (Duplicate)
WG30640-103 (DUP WG30640-102)
WG30640

% Recov
91
80.3
96.6
86.2
99.4
95.4
89.5
92.3
104
122
105
113
99.6

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



CLIENT ID Bemidji B-1 SL 0-4' Bemidji B-1 SL 4-8' Bemidji B-2 SL 0-4' Bemidji B-2 SL 4-8' Lab Blank Spiked Matrix Spiked Matrix (Duplicate)

AXYS ID L13894-1 113894-2 113894-3 L13894-4 WG30845-101 WG30845-102 (A) WG30845-103 (DUP WG30845-102)
WORKGROUP WG30845 WG30845 WG30845 WG30845 WG30845 WG30845 WG30845
Sample Size 5.26 g (dry) 5.48 g (dry) 5.36 g (dry) 5.44 g (dry) 5.00g

UNITS ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g % Recov % Recov
PFBA < 0.0951 <0.0913 0.184 <0.276 < 0.100 89.7 90.2
PFPeA < 0.0951 <0.0913 0.322 <0.276 <0.100 86.7 86.4
PFHXA 0.216 < 0.0913 1.44 D 0.411 <0.100 96.1 93.5
PFHpA < 0.0951 < 0.0913 0.143 D 0.917 <0.100 79.8 81.3
PFOA 0.118 0.498 131 D 19.6 <0.100 94.4 95.6
PFNA <0.0951 < 0.0913 0.099 <0.276 <0.102 83.2 87.9
PFDA <0.0951 <0.0913 < 0.0933 <0.276 <0.100 103 108
PFUNA <0.0951 < 0.0913 < 0.0933 <0.276 <0.100 79 80.4
PFDoA <0.0951 <0.0913 <0.0933 <0.276 <0.100 91.7 99
PFBS <0.190 0.267 <1.87 D 0.957 < 0.200 133 128
PFHXS 3.12 3.98 D 13.9 D 147 <0.200 130 129
PFOS 55.7 56 D 1200 D 606 < 0.200 88.6 77.7
PFOSA 0.112 <0.0913 185 <0.276 < 0.100 76.6 70.2

% Moisture 6.09 8.76 6.66 6.12

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD")
R = peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



CLIENT ID Bemidji B-1 GW 15' Lab Blank Spiked Matrix Spiked Matrix (Duplicate)

AXYS ID L13895-1 WG30925-101 WG30925-102 (A) WG30925-103 (DUP WG30925-102)
WORKGROUP WG30925 WG30925 WG30925 WG30925
Sample Size 0.500 L 0.500 L

UNITS ng/L ng/L % Recov % Recov
PFBA 4.14 <250 98.7 102
PFPeA 3.85 <250 79.4 88.2
PFHxA 14.5 <250 91 90.4
PFHpA 3.75 <250 77.8 88.5
PFOA 49 <250 93.2 101
PFNA <2.50 <250 77.2 97.4
PFDA <250 <250 95.8 97.2
PFUNA <250 <250 89.6 83.7
PFDoA <250 <250 103 109
PFBS 19.1 <5.00 107 97.8
PFHxS 227 <5.00 97.1 100
PFOS 483 <5.00 94.1 90.6
PFOSA <250 <250 84.5 85.6

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD")
R peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete
list of flags and definitions.



CLIENT ID Bemidji B-2 GW 15' Lab Blank Spiked Matrix Spiked Matrix (Duplicate)

AXYS ID L13895-2 WG31192-101 WG31192-102 (A) WG31192-103 (DUP WG31192-102)
WORKGROUP WG31192 WG31192 WG31192 WG31192
Sample Size 0.103 L 0.500 L

UNITS ng/L ng/L % Recov % Recov
PFBA 21.1 <250 97.4 98.1
PFPeA 55.5 <250 105 97.7
PFHxA 340 <250 105 103
PFHpA 33.8 <250 96.5 101
PFOA 200 <250 97.6 101
PFNA <12.2 <250 111 71.1
PFDA <12.2 <250 104 98
PFUNA <12.2 <250 94.3 94.4
PFDoA <12.2 <250 100 103
PFBS 129 <5.00 110 115
PFHxS 1490 <5.00 114 116
PFOS 789 <5.00 121 120
PFOSA <12.2 <250 110 119

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD")
R = peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< = less than the detection limit
number following this symbol represents the detection limit

For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



3058 Rasearch Driva
State College, Pennsylvania 16301 USA

Tedaphone: 814.272,1039

RESE:E&RCH Fa: B14.272.1010

Analytical Report

Summary of Fluorochemical Residues in Soil Samples

Sample ID: River Grove Sed-1

Analyte Result (Dry Wﬂiiﬂl} {nglg) LG (ng}ﬂ Date Analyzed

4 Acid- Perfluorobutyric Acid M 0.333 121872009
C5 Acid- Perfluoropentanoic Acid Mk 0.333 12182009
T6 Acid- Perfluorohexanaic Acid ND 0.333 12/18/2009
7 Acid- Perfluoroheptancic Acid MDY 0.333 1218/200%
C8 Acid- Perflusrooctaneic Acid MO 0.333 12/18/20059
9 Acid- Perflusrononancic Acid ND 0.333 1211 8/2005
T10 ACid- Perfluorodecancic Acid WD 0333 T2 612009
C11 Acid- Perfluoroundecancic Acid MR 0.333 12M18/2009
12 Acid- Perfluorododecanoic Acld WD 0,333 1211 8/2009
PFBS- Perfluorobutanesulfonate WD 0.667 1211 8/2008
FFHS- Perfluorohexanesulfonate ND 0.667 121 B/2008
PFOS- Perfluorooctanesul fonate 0] 0,667 12Ma/2009
FUSA- Perfluorooctane sulfenamide ND 0.333 12182009

MD= Mot Detected = Response is below the LOD of 0.2 ng/g (wet weight)

Q= Mot Quantifiable = Response is between LOD and LOQ




3058 Resaarch Drive
State Callage, Pennsylania 16801 USA

Telephone: 8142721039

RESEARCH  rcsismmzing

Analytical Report

Summary of Fluorochemical Residues in Soil Samples

Sample ID: River Grove Sed-1 DUP

Analyte Fesult (Dry Weight) {ng.l'g) LOQ {_rw Date Analyzed

C4 Acid- Perfluorobutyric Acld HD 0. 333 121 8/2009
C5 Acid- Perflusropentancic Acid ¥ 0.333 121 8/2009
Cé Acid- Perflucrohexanoic Acid HND 0.333 12M18/2009
C7 Acid- Perflugroheptanoic Acid ND 0.333 12182009
€8 Acid- Perflucrooctanale Acid ] 0.313 121 8/2009
C9 Acid- Perfluorononanoic Acid MO 0.333 12182009
C10 Ackd- Perflugrodecancic Acid WD 0.132 12182002
£11 Acid- Perfluoroundecanale Acid HD 0.333 1218/20089
C12 Acid- Perfluorcdodecanoic Acid MO 0.333 12/18/20059
PFES- Perfluorcbutanesulfonate MO 0.667 T216/2009
PFHS- Perfluorohexanesulfonate M 0.667 12/18/2009
PFOS- Perflucrooctanesulfonate [{1s] 0.667 121 8/2009
FOSA- Perfluorooctane sulfonamide D 0,333 1211 8/2009

MO= Mot Detected = Response is below the LOD of 0.2 ng/g (wet weight)

MQ= Mot Quantifiable - Response is between LOD and LOQ




J05E Research Drive
State Callage, Pennsyhania 16801 USA

Telephone; 814,272,1039

RESEARCH  racstamzi01

Analytical Report

Summary of Fluorochemical Residues in Soil Samples

Sample ID: Biver Grove Sed-2

Analyte Result {Dry Welghu (ngfg) LOaQ (nafg) Date Analyzed

C4 Acid- Perfluorobutyric Acid MO 0.333 12M18/2009
5 Acld- Perfluoropentanoic Acid NI 0.333 12182009
Ch Acid- Perfluorohexanoic Acid M 0.333 T2 &2009
C7 Acid- Perfluoroheptancic Acid M 0.333 12M18/2008
C8 Acid- Perfluorooctanoic Acid M 0.333 12182009
C9 Acid- Perflugronananoic Acid M 0.333 12M18/2009
C10 Acid- Perfluorodecanaic Acid ML 0.333 T2 8/2009
C11 Acid- Perfluorourdecanoic Acid MD 0.333 121872008
12 Agid- Perflucrododecannic Acid MD 0.333 121872009
PFBS- Perflusrobutanesulfonate ML 0.5667 12182009
PFHS- Perflusrohexanesulfonate MD 0.667 121872009
PFO4&- Perfluorooctanesulfonate M 0.667 12M18/2009
FO54- Perflusrooctane sulfonamide MO 0.333 121182009

MD= Mot Detected = Response is below the LOD of 0.2 ng/g (wet weight)

MG= Hot Quantifiable = Response is between LOD and LOQ




305E Resaarch Drive
State College, Pennsylvania 16801 USA
Tedephone: 814.272.1039

RFSE,HRCH Fax: 8142721019

Analytical Report

Summary of Fluorochemical Residues in Soil Samples

Sample ID: River Grove Sed-3

Analyte Result (Dry Weaight) {n!ﬁgh LOGQ {ngﬁgl Date Analyzed

C4 Acid- Perfluorobutyric Acid ND 0.333 1218/2009
C5 Acid- Perfluoropentanoic Acid HD 0.333 121 8/2008
Cé Acid- Perflugrohexanoic Acid HD 0.333 12182009
C7 Acid- Perfluoroheptancic Acid Nk 0.333 121 872000
C8 Acid- Perfluorooctanoic Acid WD 0.333 121 8/2009
C9 Acid- Perfluorononanoic Acid HD 0.333 12.:'1&5-!;‘{}'9
C10 Acid- Perfluorodecanoic Acid HND 0.3313 12M18/2009
C11 Acid- Perfluoroundecanoic Acid ND 0.333 1218/2009
C12 Acid- Perflusrodedecanoic Acid MO 0.333 12/18/2009
PFBS- Perfluorobutanesulfonate WD 0.667 121 8/2009
PFH5- Perfluorohexanesulfonate D 0.667 121 E.-E’DEB
PFO5- Perfluorooctanesulfonate MO 0.667 12M18/2009
FOSA- Perfluorooctane sulfonamide MWD 0.333 12M18/2009

MD= Hot Detected = Response is below the LOD of 0.2 ng/g (wet weight)

NQ= Mot Quantifiable = Response is between LOD and LOQ




305E Rezaarch Drive
State Callaga, Pennsyhvania 16801 USA

Telephone; 814,272,1039

RESEARCH  rmxsugzing Analytical Repﬂrt

Summary of Fluorochemical Residues in Water Samples

imple ID: River Grove SW-1

Analyte Result (ngil) LOQ (nglL}) Date Analyzed
: —
i 354"
C4 Acid- Perfluorobutyric Acid 25 12/18/2008
C5 Acid- Perfluoropentanaic Acid HD 2.5 1219/2009
L6 Acid- Perfluarahexanoic Acid HQ 2.5 121902009
C7 Acid- Perfluoroheptanaic Acid HD 1.5 121892008
(8 Acid- Perfluorooctanaic Acid .79 2.5 121972009
C% Acid- Perfluorononancic Acid HD 2.5 12M19/2009
' @]
K
£10 Acid- Perflucrodecanaic Acid ND 2.5 1201972009
: ND 32
C11 Acid- Perfluoroundecanoic Acid 1.5 12/19/2009
2
€12 Acid- Perfluorododecanoic Acid ND 2.5 12/19/2009
. = S
PFBS- Perflucrobutanesulfonate 4.00 2.5 1211972009
PFHE- Perfluorohexanesulfonate HD 25 1219/2009
H
PFOS- Perfluorocctanesulfonate NQ .5 12192009 c
FOSsA- Perfluorocctane sulfonamide ND 2.5 12192008

= Mot Detected = Response is below the LOQ of 2.5 ng/L
= Mot Quantifiable = Response is between LOD and LOQ

he Laboratory Fortified Sample (LF) was outside the acceptable value of 70-130%

sults should be considered as estimated.

abaoratory Control Spikes (LCS) were outside the acceptable recoverias (80-120%) all results
ould be considered estimates.

-alibration verification standard (CCV) was outside the acceptable recoveries (V0-130%) samples show
 detection of analyte, so valuas may be reported without reanalysis.




MPI

RESEARCH

3058 Research Drive

State College, Pennsylvania 16801 USA
Tesephane: §14.272.1034

Fax: 8142721018

Analytical Report

Summary of Fluorochemical Residues in Water Samples

-Sample ID: Eiver Grove SW-2

Analyte Result (ngil) LOQ (ngiL) Date Analyzed

Cd4 Agid- Perfluorobulyric Acid 423’ 2.5 12192009
C5 Acid- Perfluoropentanoic Acid MO 2.5 121802009
C6 Acid- Perflucrchexanoic Acid e} 2.5 121192009
C7 Acid- Perfluoroheptancic Acid HD 1.5 1211972009
C8 Acid- Perfluorooctanoic Acid ] 2.5 121192009
C9 Acid- Perfluorononancic Acid MO 2.5 121972009
C10 Acid- Perfluorodecanoic Acid WD * 2.5 12/19/2009
C11 Acid- Perflucroundecanoic Acid WD 2.5 12/19/2009
12 Acid- Perflucrodedecanaic Acid ND * 2.5 12/19/2009
PFES- Perfluorobutanesulfonate 1.43 2.5 121992008
PFHS- Perflucrohexanesulfonate HD 2.5 12/19/2009
PFOS- Perflucrooctanesulfonate Mg ® 2.5 1211972009
FOSA- Perfluorooctane sulfonamide HD .5 120192009

ND= Mot Detected = Response is below the LOQ of 2.5 ng/L
NQ= Mot Quantifiable = Response is between LOD and LOQ

' The Laboratory Fortified Sample (LF) was outside the acceptable value of 70-130%
results should be considered as estimated.
? Laboratory Control Spikes (LCS) were outside the acceptable recoveries (80-120%) all results
should be considered estimates.

Calibration verification standard (CCV) was outside the acceptable recoveries (70-130%) samples show
no detection of analyte, so values may be reported without reanalysis.




3058 Research Drive
State College, Pennsyhania 16801 UISA

Telephone: B14 272 1039

RESEARCH  racsazm2101 Analyhcal Repﬂrt

Summary of Fluorochemical Residues in Water Samples

nple ID: River Grove SW-2 DUP

Analyte Result (ng/L) LOGQ (ngiL) Date Analyzed
' o 410"
C4 Acid- Perfluorcbutyric Acid 2.5 121972009
C5 Acid- Perfluoropentanoic Acid HD 2.5 121972009
Cé Acid- Perfluorohexancic Acid MG 2.5 12192009
C7 Acid- Perfluorcheptanoic Acid HD 2.5 12192009
C3 Acid- Perfluorooctanoic Acid HQ 2.5 12/19/2009
C9 Acid- Perfluoroncnanoic Acid HD 2.5 12192009
s ™
C10 Acid- Perfluorodecanoic Acid ND .5 12/19/2009
2,3
€11 Acid- Perfluoroundecanoic Acid ND 5 12/19/2009
€12 Acid- Perfluorododecancic Acid ND © 2.5 12/19/2009
PFBS- Perfluorobutanesulfonate 3.28 2.5 12192009 .
PFH5- Perfluorohexanesulfonate ND 2.5 12192009
FFOS- Perfluorocctanesulfonate NQ " 2.5 12/19/2009
FO5A- Perfluorcoctane sulfonamide ND 2.5 12192000 %

1= Mot Detected = Response is below the LOQ of 2.5 ng/L
1= Mot Quantifiable = Response is between LOD and LOQ

The Laboratory Fortified Sample (LF) was outside the acceptable value of 70-130%

sults should be considered as estimated.

_aboratory Control Spikes (LCS) were outside the acceptable recoveries (80-120%) all results
1ould be considered estimates.

Calibration verification standard (CCV) was outside the acceptable recoveries (70-130%) samples show
o detection of analyte, so values may be reported without reanalysis.




CLIENT ID ERTC SS-1 ERTC Sed-1 ERTC Sed-2 Lab Blank Spiked Matrix Spiked Matrix (Duplicate)

AXYS ID L13985-1 L13985-2 L13985-3 WG31243-101 WG31243-102 (A) WG31243-103 (DUP WG31243-102)
WORKGROUP WG31243 WG31243 WG31243 WG31243 WG31243 WG31243
Sample Size 5.01 g (dry) 5.45 g (dry) 5.36 g (dry) 5.009

UNITS ng/g (dry weight basis) ng/g (dry weight basis) ng/g (dry weight basis) ng/g % Recov % Recov
PFBA < 0.0998 <0.0917 0.218 <0.100 98.2 95.4
PFPeA 0.205 <0.0917 0.536 <0.100 89.9 90.7
PFHXA 0.794 <0.0917 1.72 <0.100 96.3 98.1
PFHpA 0.139 < 0.0917 0.268 < 0.100 85.7 91.7
PFOA 0.495 0.225 1.26 <0.100 102 94.9
PENA < 0.0998 <0.0917 0.184 <0.100 76.7 110
PFDA < 0.0998 <0.0917 0.101 <0.100 104 107
PFUNA < 0.0998 < 0.0917 0.174 < 0.100 76.6 82
PFDoA <0.0998 <0.0917 <0.0933 <0.100 110 97
PFBS < 0.200 <0.183 1.47 < 0.200 136 168
PFHxS 3.49 12 19.6 <0.200 127 155
PFOS 83.5 57.5 538 <0.200 92.9 122
PFOSA 4.54 6.52 181 <0.100 83.4 118

% Moisture 28.8 28.1 33.5

See below for definitions of possible flags and labels in the database (sheet tab '‘GenericEDD')
R = peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< = less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



CLIENT ID ERTC SW-1 Lab Blank Spiked Matrix Spiked Matrix (Duplicate)

AXYS ID L13986-1 WG31143-101 WG31143-102 (A) WG31143-103 (DUP WG31143-102)
WORKGROUP WG31143 WG31143 WG31143 WG31143
Sample Size 0.498 L 0.500 L

UNITS ng/L ng/L % Recov % Recov
PFBA 257 <250 95.4 96.7
PFPeA 537 <250 94.3 92.5
PFHxA 1790 <250 97.7 99.9
PFHpA 348 <250 94.6 92
PFOA 991 <250 98.2 103
PFNA 31.8 <250 99.8 91.8
PFDA 3.45 <250 92 96.4
PFUNA <251 <250 914 86.4
PFDoA <251 <250 102 97.3
PFBS <5.00 105 113
PFHxS <5.00 110 110
PFOS <5.00 111 118
PFOSA <250 104 108

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD")
R = peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< = less than the detection limit
number following this symbol represents the detection limit

For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



CLIENT ID
AXYS ID
WORKGROUP
Sample Size
UNITS
PFBA
PFPeA
PFHxA
PFHpA
PFOA
PFENA
PFDA
PFUNA
PFDoA
PFBS
PFHxS
PFOS
PFOSA

ERTC SW-1
L13986-1
WG31304
0.0983 L
ng/L

1870
9390
11300
360

Lab Blank
WG31304-101
WG31304
0.100 L
ng/L
<125
<125
<125
<125
<125
<125
<125
<125
<125
<25.0
<25.0
<25.0
<125

Spiked Matrix
WG31304-102 (A)
WG31304

% Recov
92.4
89.8
98.2
96.5
104
101
99.4
116
106
104
107
77.7
87.7

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD")

R =

less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

Spiked Matrix (Duplicate)
WG31304-103 (DUP WG31304-102)
WG31304

% Recov
93
87.8
96.9
87.2
90.9
94.1
105
111
108
100
101
82.1
92.1

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



CLIENT ID Kandiyohi Equip Blank Kandiyohi DMW-1A Kandiyohi DMW-3  Lab Blank Spiked Matrix Spiked Matrix (Duplicate)

AXYS ID L14126-1 L14126-2 L14126-3 WG31545-101 WG31545-102 (A) WG31545-104 (DUP WG31545-102)
WORKGROUP WG31545 WG31545 WG31545 WG31545 WG31545 WG31545
Sample Size 0.491 L 0.513L 0.499 L 0.500 L

UNITS ng/L ng/L ng/L ng/L % Recov % Recov
PFBA <2.55 <243 6.1 <250 84 80.1
PFPeA <2.55 <243 <251 <250 78.5 80.1
PFHxA <2.55 <243 <251 <250 87.5 86.7
PFHpA <2.55 <243 <251 <250 83.4 73
PFOA <2.55 <243 <251 <250 82.1 85
PFNA <2.55 <243 <251 <2.50 93.6 87.7
PFDA <2.55 <243 <251 <2.50 85.2 91.1
PFUnA <2.55 <243 <251 <2.50 84.2 77.9
PFDoA <2.55 <243 <251 <2.50 92.6 85.3
PFBS <5.09 <4.87 <5.01 <5.00 82.9 68.9
PFHxS <5.09 <4.87 <5.01 <5.00 85.1 70
PFOS <5.09 <4.87 <5.01 <5.00 75.3 65.7
PFOSA <2.55 <243 <251 <2.50 88.8 78.7

See below for definitions of possible flags and labels in the database (sheet tab 'GenericEDD')
R = peak detected but did not meet quantification criteria
number following this flag represents the estimated maximum possible concentration

< = less than the detection limit
number following this symbol represents the detection limit
For homologue totals sums, please see the individual congener data for the detection limit.

There may be additional flags associated with these data; please see individual hard copy reports for a complete list of flags and definitions.



SF-00006-05(4/86)

DEPARTMENT: POLLUTION CONTROL AGENCY STATE OF MINNESOTA
Office Memorandum

pDATE: November 2, 2009

T0: Nile Fellows, Pollution Control Project Leader
Remediation Division

FroM:  William Scruton, QA Coordinator
Environmental Analysis & Outcomes Division

PHONE: (651)757-2710

suBJECT: Comments for an Agueous Perfluorinated Organics Analysis Report [DPWG30552]
(Report from AXYS ANALYTICAL SERVICES LTD. Dated October 15, 2009)

The above-referenced report was reviewed at the request of Nile Fellows (MPCA). Questions or
comments can be directed to me at the above number or by email at Bill.Scruton@state.mn.us.

General Comments for Analysis Batch WG30035

1. WG30035 contained two aqueous samples. The samples were received at the laboratory on
September 1% in good condition.

Specific Comments for Analysis Batch WG30035

1. Initial Calibration/Calibration Verification: In the Initial Calibration from September 15°",
all % recoveries met the QC acceptance criteria. The % recoveries in the Calibration
Verification analyses from September 17" and 18" were acceptable. No data were qualified.

2. Labeled Surrogates: All labeled compound recoveries were between 50% and 150% except
for the % recoveries of 13C4-PFOS (80) for the Lab Blank, the LCS, and the MSD (175%,
212%, and 176%, respectively). The samples were diluted and re-analyzed. The surrogate
recoveries met method specifications and the native concentrations were not affected. The
sample data were reported from the original analyses. No data were qualified.

3. Blanks: There were no target analytes detected above the detection limits in the lab blank
associated with the Work Group. No data were qualified.

4. LCS: All target analyte recoveries were acceptable. No data were qualified.

5. MS/MSD: Another MPCA sample was chosen for QC purposes. All target analyte
recoveries (and RPDs) met QC acceptance criteria. No data were qualified.

6. Sample Duplicates: There was no sample duplicate analyzed with the analytical batch.
Precision QC evaluation was based on the performance between the MS and MSD. No data
were qualified.

TDD (for hearing and speech impaired only): (612)282-5332
Printed on recycled paper containing at least 10% fibers from paper recycled by consumers
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Based on the review of the batch QC results, the sample results for L13453-1 and L13452-2
are usable with the exceptions noted above.



SF-00006-05(4/86)

DEPARTMENT: POLLUTION CONTROL AGENCY STATE OF MINNESOTA

Office Memorandum

DATE: January 4, 2010

T0: Nile Fellows, Pollution Control Project Leader
Remediation Division

FroM:  William Scruton, QA Coordinator

Environmental Analysis & Outcomes Division

PHONE: (651)757-2710

suBJECT: Comments for a Perfluorinated Organics Analysis Report of Solid Samples

[DPWG31146] (Report from AXYS ANALYTICAL SERVICES LTD. Dated
December 4, 2009)

The above-referenced report was reviewed at the request of Nile Fellows (MPCA). Questions or
comments can be directed to me at the above number or by email at Bill.Scruton@state.mn.us.

General Comments for Analysis Batch WG30965

1.

WG30965 contained two solid samples. The samples were received at the laboratory on
October 13" and 21% in good condition.

There were some discrepancies between the COC and the information on the sample label or
the type of sample container used to collect a sample. AXYS contacted the MPCA
representative and logged the samples in following her instructions.

Specific Comments for Analysis Batch WG30965

1.

Initial Calibration/Calibration Verification: In the Initial Calibration from November 21%, all
% recoveries met the QC acceptance criteria. In the Calibration Verifications from
November 21%, all % recoveries met QC acceptance criteria. No data were qualified.

Labeled Surrogates: All labeled compound recoveries were between 50% and 150% except
for the % recovery of 13C2-PFDoA in sample Goodview Sed-1 (153%). Since the QC
failure for 13C2-PFDoA demonstrated a positive bias (which would have a negative
impact on the result), the non-detect result for PFDoA in sample Goodview Sed-1 may
contain a slight negative bias and should be considered as estimated. No other data were
qualified.

Blanks: There were no target analytes detected above the detection limits in the lab blank
associated with the Work Group. No data were qualified.

TDD (for hearing and speech impaired only): (612)282-5332
Printed on recycled paper containing at least 10% fibers from paper recycled by consumers
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January 4, 2010
Page 2 of 2

LCS: All target analyte recoveries were acceptable. No data were qualified.

MS/MSD: Sample Richfield B-4 SL 0-8” was chosen for QC purposes. All % recoveries
(and RPDs) met QC acceptance criteria. No data were qualified.

. Sample Duplicates: There was no sample duplicate analyzed with the analytical batch.
Precision QC evaluation was based on the performance between the MS and the MSD. No
data were qualified.

Based on the review of the batch QC results, the sample results for L13736-1 and L13786-1
are usable with the exceptions noted above.



SF-00006-05(4/86)

DEPARTMENT: POLLUTION CONTROL AGENCY STATE OF MINNESOTA
Office Memorandum

DATE: January 4, 2010

T0: Nile Fellows, Pollution Control Project Leader
Remediation Division

FroM:  William Scruton, QA Coordinator
Environmental Analysis & Outcomes Division

PHONE: (651)757-2710
suBJECT: Comments for a Perfluorinated Organics Analysis Report of Agueous Samples

[DPWG31204] (Report from AXYS ANALYTICAL SERVICES LTD. Dated
December 10, 2009)

The above-referenced report was reviewed at the request of Nile Fellows (MPCA). Questions or
comments can be directed to me at the above number or by email at Bill.Scruton@state.mn.us.

General Comments for Analysis Batch WG30640

1. WG30640 contained one aqueous sample. The sample was received at the laboratory on
October 21% in good condition.

2. There were some discrepancies between the COC and the information on the sample label or
the type of sample container used to collect a sample. AXYS contacted the MPCA
representative and logged the samples in following her instructions.

Specific Comments for Analysis Batch WG30640

1. Initial Calibration/Calibration Verification: In the Initial Calibration from November 17", all
% recoveries met the QC acceptance criteria. In the Calibration Verifications from
November 26", all % recoveries met QC acceptance criteria except for the % recoveries of
PFPeA, PFHXA, PFHpA, PFDOoA, and PFOS in the beginning Calibration Verification
standard (221%, 154%, 146%, 43.0%, and 138%, respectively). The standard did not include
PFOSA. The expected concentrations were either 0.50-ng or 1.00-ng. These are between
factors of twenty to eighty smaller than normal. The laboratory is investigating this
standard. No data were qualified.

2. Labeled Surrogates: All labeled compound recoveries were between 50% and 150% except
for the % recovery of 13C4-PFBA in sample Goodview SW-1 (24.5%). Since the QC failure
for 13C4-PFBA demonstrated a negative bias (which would have a positive impact on the
result) and PFBA was not detected in the sample, no data were qualified.

3. Blanks: There were no target analytes detected above the detection limits in the lab blank
associated with the Work Group. No data were qualified.

TDD (for hearing and speech impaired only): (612)282-5332
Printed on recycled paper containing at least 10% fibers from paper recycled by consumers
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. LCS/LCSD: All target analyte recoveries (and RPDs) were acceptable. No data were
qualified.

MS/MSD: There was no MS/MSD pair analyzed with the analytical batch. Accuracy and
precision QC evaluation was based on the performance between the LCS and the LCSD. No
data were qualified.

. Sample Duplicates: There was no sample duplicate analyzed with the analytical batch.
Precision QC evaluation was based on the performance between the LCS and the LCSD. No
data were qualified.

Based on the review of the batch QC results, the sample results for L13785-1 are usable with
the exceptions noted above.
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DEPARTMENT: POLLUTION CONTROL AGENCY STATE OF MINNESOTA

Office Memorandum

DATE: January 14, 2010

T0: Nile Fellows, Pollution Control Project Leader
Remediation Division

FroM:  William Scruton, QA Coordinator
Environmental Analysis & Outcomes Division

PHONE: (651)757-2710

suBJECT: Comments for a Perfluorinated Organic Analysis Report of Solid Samples
[DPWG31475] (Report from AXYS ANALYTICAL SERVICES LTD. Dated January

11, 2010)

The above-referenced report was reviewed at the request of Nile Fellows (MPCA). Questions or
comments can be directed to me at the above number or by email at Bill.Scruton@state.mn.us.

General Comments for Analysis Batch WG30845

1. WG30845 contained four solid samples. The samples were received at the laboratory on
November 12" in good condition.

2. There were some discrepancies between the COC and the information on the sample label or
the type of sample container used to collect a sample. AXYS contacted the MPCA
representative and logged the samples in following her instructions.

Specific Comments for Analysis Batch WG30845

1. Initial Calibration/Calibration Verification: In the Initial Calibration from December 1%, all
% recoveries met the QC acceptance criteria except for the % recoveries of PFBA in CS1
(129%) and of PFDA in CS7 (72.2%). In the Calibration Verifications from December 2"*
4™ and 8™, all % recoveries met QC acceptance criteria. Since the QC failures were minimal
and the Calibration Verifications were acceptable, no data were qualified.

2. Labeled Surrogates: All labeled compound recoveries were between 50% and 150% except
for the % recoveries of 13C2-PFDoA in samples Bemidji B-1 SL 4-8’, the LCS, and the
LCSD (47.1%, 45.3%, and 38.6%, respectively). Since the QC failures for 13C2-PFDoA
demonstrated a negative bias (which would have a positive impact on the result) and PFDoA
was not detected in the sample and the % recoveries of PFDoA in the LCS and LCSD were
acceptable, no data were qualified.

3. Blanks: There were no target analytes detected above the detection limits in the lab blank
associated with the Work Group. No data were qualified.

TDD (for hearing and speech impaired only): (612)282-5332
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. LCS/LCSD: All target analyte recoveries (and RPDs) were acceptable except for the %

recovery of PFBS in the LCS (133%). Since the QC failure demonstrated a positive bias,
only the results for PFBS in samples Bemidji B-1 SL 4-8” and Bemidji B-2 SL 4-8” may
contain a slight positive bias and should be considered as estimated. No other data were
qualified.

MS/MSD: There was no MS/MSD pair analyzed with the analytical batch. Accuracy and
precision QC evaluation was based on the performance between the LCS and the LCSD. No
data were qualified.

. Sample Duplicates: There was no sample duplicate analyzed with the analytical batch.
Precision QC evaluation was based on the performance between the LCS and the LCSD. No
data were qualified.

Based on the review of the batch QC results, the sample results for L13894-1 through
L13894-4 are usable with the exceptions noted above.



Pace Analytical Services, Inc.

aCEAnaMica/ ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
(612)607-1700

June 02, 2009

Ms. Nancy Rodning

Delta Consultants

5910 Rice Creek Parkway
Suite 100

Saint Paul, MN 55126

RE: Project: 19382DEL04 KENYON/CLAREMONT
Pace Project No.: 1095252

Dear Ms. Rodning:

Enclosed are the analytical results for sample(s) received by the laboratory on May 18, 2009. The
results relate only to the samples included in this report. Results reported herein conform to the
most current NELAC standards, where applicable, unless otherwise narrated in the body of the
report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
Carolynne Trout

carolynne.trout@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS Page 1 of 11
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www.pacelabs.com

CERTIFICATIONS

Project: 19382DEL04 KENYON/CLAREMONT

Pace Project No.: 1095252

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Minnesota Certification IDs
Wisconsin Certification #: 999407970
Washington Certification #: C754
Tennessee Certification #: 02818
Pennsylvania Certification #: 68-00563
Oregon Certification #: MN200001
North Dakota Certification #: R-036
North Carolina Certification #: 530
New York Certification #: 11647
New Jersey Certification #: MN-002
Montana Certification #: MT CERT0092
Minnesota Certification #: 027-053-137

Green Bay Certification IDs
Wisconsin DATCP Certification #: 105-444
Wisconsin DATCP Certification #: 105-444
Wisconsin Certification #: 405132750
Wisconsin Certification #: 405132750
South Carolina Certification #: 83006001
South Carolina Certification #: 83006001
North Dakota Certification #: R-200
North Dakota Certification #: R-150
North Carolina Certification #: 503
North Carolina Certification #: 503
New York Certification #: 11887

Maine Certification #: 2007029
Louisiana Certification #: LA0O80009
Louisiana Certification #: 03086
Kansas Certification #: E-10167

lowa Certification #: 368

lllinois Certification #: 200011
Florida/NELAP Certification #: E87605
California Certification #: 01155CA
Arizona Certification #: AZ-0014
Alaska Certification #: UST-078

New York Certification #: 11888
Minnesota Certification #: 055-999-334
Minnesota Certification #: 055-999-334
Louisiana Certification #: 04169
Louisiana Certification #: 04168
Kentucky Certification #: 83

Kentucky Certification #: 82

Illinois Certification #: 200051

Illinois Certification #: 200050
Florida/NELAP Certification #: E87951
Florida/NELAP Certification #: E87948

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

Project:

SAMPLE SUMMARY

19382DEL04 KENYON/CLAREMONT

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Pace Project No.: 1095252

Lab ID Sample ID Matrix Date Collected Date Received
1095252001 KENYON B-1 SL 0-4' Solid 05/15/09 10:50 05/18/09 15:52
1095252002 KENYON B-1 SL 4-8' Solid 05/15/09 11:10 05/18/09 15:52
1095252003 KENYON B-2 SL 0-4' Solid 05/15/09 12:15 05/18/09 15:52
1095252004 KENYON B-2 SL 4-8' Solid 05/15/09 12:30 05/18/09 15:52
1095252005 CLAREMONT B-1 SL 0-4' Solid 05/15/09 14:30 05/18/09 15:52
1095252006 CLAREMONT B-1 SL 4-8' Solid 05/15/09 14:45 05/18/09 15:52
1095252007 CLAREMONT B-2 SL 0-4' Solid 05/15/09 15:10 05/18/09 15:52
1095252008 CLAREMONT B-2 SL 4-8' Solid 05/15/09 15:20 05/18/09 15:52
1095252009 CLAREMONT B-3 SL 0-4' Solid 05/15/09 15:55 05/18/09 15:52
1095252010 CLAREMONT B-3 SL 4-8' Solid 05/15/09 16:05 05/18/09 15:52

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project:

www.pacelabs.com

SAMPLE ANALYTE COUNT

19382DEL04 KENYON/CLAREMONT
Pace Project No.: 1095252

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
1095252001 KENYON B-1 SL 0-4' EPA 9060 Modified DJR 3 PASI-G
1095252002 KENYON B-1 SL 4-8' EPA 9060 Modified DJR 3 PASI-G
1095252003 KENYON B-2 SL 0-4' EPA 9060 Modified DJR 3 PASI-G
1095252004 KENYON B-2 SL 4-8' EPA 9060 Modified DJR 3 PASI-G
1095252005 CLAREMONT B-1 SL 0-4' EPA 9060 Modified DJR 3 PASI-G
1095252006 CLAREMONT B-1 SL 4-8' EPA 9060 Modified DJR 3 PASI-G
1095252007 CLAREMONT B-2 SL 0-4' EPA 9060 Modified DJR 3 PASI-G
1095252008 CLAREMONT B-2 SL 4-8' EPA 9060 Modified DJR 3 PASI-G
1095252009 CLAREMONT B-3 SL 0-4' EPA 9060 Modified DJR 3 PASI-G
1095252010 CLAREMONT B-3 SL 4-8' EPA 9060 Modified DJR 3 PASI-G
REPORT OF LABORATORY ANALYSIS Page 4 of 11
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
(612)607-1700

PROJECT NARRATIVE

Project: 19382DEL04 KENYON/CLAREMONT
Pace Project No.: 1095252

Method: EPA 9060 Modified
Description: Total Organic Carbon
Client: Delta Environmental
Date: June 02, 2009

General Information:
10 samples were analyzed for EPA 9060 Modified. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/3860
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s): 1095252003
MO: Matrix spike recovery was outside laboratory control limits.

« MSD (Lab ID: 160935)
* Mean Total Organic Carbon

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS Page 5 of 11

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com

ANALYTICAL RESULTS

Minneapolis, MN 55414

(612)607-1700

Project: 19382DEL04 KENYON/CLAREMONT
Pace Project No.: 1095252
Sample: KENYON B-1 SL 0-4' Lab ID: 1095252001 Collected: 05/15/09 10:50 Received: 05/18/09 15:52 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 29300 mg/kg 5000 1 05/23/09 08:38 7440-44-0
Total Organic Carbon 23600 mg/kg 4550 1 05/23/09 08:42 7440-44-0
Mean Total Organic Carbon 26300 mg/kg 4760 1 05/23/09 08:42 7440-44-0
Sample: KENYON B-1 SL 4-8' Lab ID: 1095252002 Collected: 05/15/09 11:10 Received: 05/18/09 15:52 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 23700 mg/kg 5260 1 05/23/09 08:49 7440-44-0
Total Organic Carbon 23500 mg/kg 5880 1 05/23/09 08:53 7440-44-0
Mean Total Organic Carbon 23600 mg/kg 5560 1 05/23/09 08:53 7440-44-0
Sample: KENYON B-2 SL 0-4' Lab ID: 1095252003 Collected: 05/15/09 12:15 Received: 05/18/09 15:52 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 9110 mg/kg 5560 1 05/23/09 08:58 7440-44-0
Total Organic Carbon 17000 mg/kg 4760 1 05/23/09 09:03 7440-44-0
Mean Total Organic Carbon 13300 mg/kg 5130 1 05/23/09 09:03 7440-44-0 MO
Sample: KENYON B-2 SL 4-8' Lab ID: 1095252004 Collected: 05/15/09 12:30 Received: 05/18/09 15:52 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 14200 mg/kg 4550 1 05/23/09 09:36 7440-44-0
Total Organic Carbon 37500 mg/kg 4760 1 05/23/09 09:44 7440-44-0
Mean Total Organic Carbon 25600 mg/kg 4650 1 05/23/09 09:44 7440-44-0
Sample: CLAREMONT B-1 SL 0-4' Lab ID: 1095252005 Collected: 05/15/09 14:30 Received: 05/18/09 15:52 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 195000 mg/kg 25000 1 05/23/09 10:07 7440-44-0
Total Organic Carbon 260000 mg/kg 50000 1 05/23/09 10:14 7440-44-0
Date: 06/02/2009 12:24 PM REPORT OF LABORATORY ANALYSIS Page 6 of 11
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com

ANALYTICAL RESULTS

Minneapolis, MN 55414

(612)607-1700

Project: 19382DEL04 KENYON/CLAREMONT
Pace Project No.: 1095252
Sample: CLAREMONT B-1 SL 0-4' Lab ID: 1095252005 Collected: 05/15/09 14:30 Received: 05/18/09 15:52 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Mean Total Organic Carbon 217000 mg/kg 33300 1 05/23/09 10:14 7440-44-0
Sample: CLAREMONT B-1 SL 4-8' Lab ID: 1095252006 Collected: 05/15/09 14:45 Received: 05/18/09 15:52 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 16900 mg/kg 4350 1 05/23/09 10:19 7440-44-0
Total Organic Carbon 12500 mg/kg 4760 1 05/23/09 10:25 7440-44-0
Mean Total Organic Carbon 14800 mg/kg 4550 1 05/23/09 10:25 7440-44-0
Sample: CLAREMONT B-2 SL 0-4' Lab ID: 1095252007 Collected: 05/15/09 15:10 Received: 05/18/09 15:52 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 208000 mg/kg 50000 1 05/23/09 10:58 7440-44-0
Total Organic Carbon 134000 mg/kg 100000 1 05/23/09 11:02 7440-44-0
Mean Total Organic Carbon 184000 mg/kg 66700 1 05/23/09 11:02 7440-44-0
Sample: CLAREMONT B-2 SL 4-8' Lab ID: 1095252008 Collected: 05/15/09 15:20 Received: 05/18/09 15:52 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 8650 mg/kg 5260 1 05/23/09 11:07 7440-44-0
Total Organic Carbon 6420 mg/kg 5000 1 05/23/09 11:17 7440-44-0
Mean Total Organic Carbon 7500 mg/kg 5130 1 05/23/09 11:17 7440-44-0
Sample: CLAREMONT B-3 SL 0-4' Lab ID: 1095252009 Collected: 05/15/09 15:55 Received: 05/18/09 15:52 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 35400 mg/kg 12500 1 05/23/09 11:27 7440-44-0
Total Organic Carbon 35100 mg/kg 14300 1 05/23/09 11:30 7440-44-0
Mean Total Organic Carbon 35200 mg/kg 13300 1 05/23/09 11:30 7440-44-0
Date: 06/02/2009 12:24 PM REPORT OF LABORATORY ANALYSIS Page 7 of 11
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www.pacelabs.com

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

ANALYTICAL RESULTS

19382DEL04 KENYON/CLAREMONT
1095252

Project:
Pace Project No.:

(612)607-1700

Sample: CLAREMONT B-3 SL 4-8' Lab ID: 1095252010
Results reported on a "wet-weight" basis

Collected: 05/15/09 16:05 Received: 05/18/09 15:52 Matrix: Solid

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 533 mg/kg 253 1 05/23/09 11:55 7440-44-0
Total Organic Carbon 372 mg/kg 253 1 05/23/09 11:59 7440-44-0
Mean Total Organic Carbon 453 mg/kg 253 1 05/23/09 11:59 7440-44-0
REPORT OF LABORATORY ANALYSIS Page 8 of 11
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

QUALITY CONTROL DATA

Project: 19382DEL04 KENYON/CLAREMONT
Pace Project No.: 1095252
QC Batch: WETA/3860 Analysis Method: EPA 9060 Modified

QC Batch Method:
Associated Lab Samples:

EPA 9060 Modified

Analysis Description: 9060 TOC Average

1095252001, 1095252002, 1095252003, 1095252004, 1095252005, 1095252006, 1095252007, 1095252008,
1095252009, 1095252010

METHOD BLANK:

Associated Lab Samples:

160932

Matrix: Solid

1095252001, 1095252002, 1095252003, 1095252004, 1095252005, 1095252006, 1095252007, 1095252008,
1095252009, 1095252010

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Mean Total Organic Carbon mg/kg ND 250 05/23/09 08:19
LABORATORY CONTROL SAMPLE: 160933
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Mean Total Organic Carbon mg/kg 1000 1050 105 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 160934 160935
MS MSD
1095252003  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mean Total Organic Carbon mg/kg 13300 11800 12100 29200 37900 135 203 50-150 26 30 MO
Date: 06/02/2009 12:24 PM REPORT OF LABORATORY ANALYSIS Page 9 of 11
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
(612)607-1700

QUALIFIERS

Project: 19382DEL04 KENYON/CLAREMONT
Pace Project No.: 1095252

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

Pace Analytical is NELAP accredited. Contact your Pace PM for the current list of accredited analytes.

U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

PASI-G Pace Analytical Services - Green Bay

ANALYTE QUALIFIERS

MO Matrix spike recovery was outside laboratory control limits.

Date: 06/02/2009 12:24 PM REPORT OF LABORATORY ANALYSIS Page 10 of 11
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ACCo

i“::.nebcu? 10 of 15



ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: 19382DEL04 KENYON/CLAREMONT
Pace Project No.: 1095252

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
1095252001 KENYON B-1 SL 0-4' EPA 9060 Modified WETA/3860
1095252002 KENYON B-1 SL 4-8' EPA 9060 Modified WETA/3860
1095252003 KENYON B-2 SL 0-4' EPA 9060 Modified WETA/3860
1095252004 KENYON B-2 SL 4-8' EPA 9060 Modified WETA/3860
1095252005 CLAREMONT B-1 SL 0-4' EPA 9060 Modified WETA/3860
1095252006 CLAREMONT B-1 SL 4-8' EPA 9060 Modified WETA/3860
1095252007 CLAREMONT B-2 SL 0-4' EPA 9060 Modified WETA/3860
1095252008 CLAREMONT B-2 SL 4-8' EPA 9060 Modified WETA/3860
1095252009 CLAREMONT B-3 SL 0-4' EPA 9060 Modified WETA/3860
1095252010 CLAREMONT B-3 SL 4-8' EPA 9060 Modified WETA/3860
1095252001 KENYON B-1 SL 0-4' EPA 9060 Modified WETA/3861
1095252002 KENYON B-1 SL 4-8' EPA 9060 Modified WETA/3861
1095252003 KENYON B-2 SL 0-4' EPA 9060 Modified WETA/3861
1095252004 KENYON B-2 SL 4-8' EPA 9060 Modified WETA/3861
1095252005 CLAREMONT B-1 SL 0-4' EPA 9060 Modified WETA/3861
1095252006 CLAREMONT B-1 SL 4-8' EPA 9060 Modified WETA/3861
1095252007 CLAREMONT B-2 SL 0-4' EPA 9060 Modified WETA/3861
1095252008 CLAREMONT B-2 SL 4-8' EPA 9060 Modified WETA/3861
1095252009 CLAREMONT B-3 SL 0-4' EPA 9060 Modified WETA/3861
1095252010 CLAREMONT B-3 SL 4-8' EPA 9060 Modified WETA/3861

Date: 06/02/2009 12:24 PM

without the written consent of

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

acc

Pace Analytical Services, Inc..

Page 11 of 11
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‘ﬁ‘»"’ﬂﬁ*ﬁf{a‘yf‘-

i \éwg;’m ,n‘:dgz
- Face Analyticat Client Name: M}H\

Gourier: [] Fed Ex [T UPS [[Jusrs [ client [ ICommercial [ Pace Other
Tracking #:

Custody Seal on Cooler/Box Present: El@ E], o Seals intact: ] yes

Other Temp Blank: Yes / No

[T no

Packing Material: [ ] Bubble Wrap ubble Bags [} None
Thermometer Usad 80342042(179425 Type of lce: W&t  Blue None L] samples on ice, cooling process has begun
Cooler Temperature 4 T'Z__,? Biological Ti: is Frozen: ves No D:?ﬂ?:i:;"“ ﬁf, pﬂ' ?“! %fafgmﬁ
Temp should be above freezing fo 6°C Comments:
Chain of Custody Present: B@ Cno  Cliea |1,
Chain of Custody Filled Qui; %s CINe  Dawa |2
Chain of Custody Relinquished: Zﬁes CINe  [Owa {3
Sampler Name & Signature on COCG: [Afes {INo DNfA 4
Saniples Arrived within Hold Time: Bfes [INo [Ina |5,
Shovi Hold Time Analysis (<72hr): Oves Clye” ONia |6
Rush Turn Around Time Regquested: Oves {dfic Cinm |7
Sufficient Volume: Lhres Clno Ona g
Correct Containers Used: [8¥es [CIno CInwa |9
-Pace Containers Used: Plres CINe Cwa N
Containers Intact: Plres CINo LI 10.
Filtered volume received for Dissolved tests [Ives @ Cva (11,
Sample Labels match COC: [Aes [INo CInea 12,
-Includes date/time/AD/Analysis Matrix: = -
checken. Newcomotones s 15, Dves B Cua|13
All containers_needing preservation are found to be in Clves Zm‘b CINA
compliance with EPA recommaendation.
‘ . Clves ,Z)ﬁ Initial when Lot # of a‘dded .
Exceplions: VOA,Caliform, TOC, Oil and Grease, WI-DRO (water) complateg preservafive
Samples checked for dechlorination: ves E@ Cnvea 14,
Headspace in VOA Vials ( >6mm}: thes Q@ Owia |15,
Trip Blank Present: (Ives IZZ‘( Owia |18,
Trip Blank Gustody Seals Present {Jves 9}( Ovra
Pace Trip Blank Lot # (if purchased): :
Client Notification/ Resolution: * Field Data Required? Y /I N
Date/Time:

Person Contacted:

Comments/ Resolution:

Date: S’ Icf/O?

Project Mangger Revie@x

Note: Whenever there is a discrepa “a(f:f}}/ctin

Ceitification Office {i.e out of held, incorrect preservative, out of temp, incorrect containers)

g Northt Carclina compliance samples, a copy of this form will be sent to the North Caralina DEHNR

13 of 15

F-ALLCO003rev.5, 5Aug2008



Chain of Custody " _PaceAnalytical”

www.pacelabs.com

!

ﬁ

Workorder: Aommmmm Workorder Name: Ammmmcmrop _Amz<Oz\O_l>_»m_<_Oz._. Owner _»mom_<mo_ Date: m) m\moom Results xon:mmﬁoa By: 6/1/2009

Om_.o_<::m Trout Pace >:m_§om_ Green wm<
Pace Analytical Services, Inc. 1241 Bellevue Street
1700 Elm Street, Suite 200 Suite 9
Minneapolis, MN 55414 Green Bay, WI 54302
Phone (612)607-1700 Phone (920)469-2436
Fax (612)607-6444 @
|
5 O
& |-
LAB USE ONLY
_Amz<oz B-1 SL 4-8' 1095252002

KENYON B-2 SL 4

-8'

1095252004

0_.>mm_<_02._. B-1 8L 4-8'

1095252006

CLAREMONT B-2 SL 4-8'

CLAREMONT B-3 SL 4-8'

2 : o
u i - X 45/ 7559

Cooler Temperature on Receipt °C _ Custody Seal Y or N _ Receivedonlice Y or N — Samples Intact Y or

e

Tuesday, May 19, 2009 3:10:31 PM FMT-ALL-C-002rev.00 24March2009 Page 1 of 2

14 of 15



/Q
/Aacehnalyical  Client Name: W\I F - MmN Project # 4/0/755?

{
|

Courier: [] Fed Ex [] uPs [JusPs [ Client []Commercial [] Pace Other N m H/[O

Tracking #:

Custody Seal on Cooler/Box Present: \Elyes [l no Seals intact: \SLyes [1no
Packing Material: Bubble Wrap Ngubble Bags [ | None (] other
Thermometer Used O{VQ Type of Ice: Blue None [T samples on ice, cooling process has begun

~ . . el . Date and Initials of person examinin
Cooler Temperature 0 0 Biological Tissue is Frozen: Yes No contents: ifa @p[ QH m( 9
Temp should be above freezing to 6°C Comments:
Chain of Custody Present: \b{es ONo  OIna |1,
N
Chain of Custody Filled Out: ’Nes Ono  OINA {2,
Chain of Custody Relinquished: B{es Ono OOna|3.
Sampler Name & Signature on COC: DYes\wo OnN/A |4.
- Y
Samples Arrived within Hold Time: \S(es Ono [CIna |5,
Short Hold Time Analysis (<72hr). DYesmo Onia |6.
Rush Turn Around Time Requested: DYes\S@o Onal7. (g IM
vl
Sufficient Volume: \DYes Ono  Onra |8,
. AN
Correct Containers Used: Yes [INo [IN/A Q.
-Pace Containers Used: \SLYes Ono Ona
Containers Intact: \Shfes Ono O J10.
Filtered volume received for Dissolved tests Oves DNo\ELN/A 11.
AY
Sample Labels match COC: Ns ONo  OINA[12.
-Includes date/time/ID/Analysis Matrix: S

All containers needing preservation have been checked.

Oves ONo N/A {13
Al cor}tainers.needing preservation .are found to be in Oives CINo EQ/ A
compliance with EPA recommendation.

Initial when Lot # of added
exceptions: VOA, coliform, TOC, 0&G, WI-DRO (water) Dves UNo N completed preservative
Samples checked for dechlorination: Oves UNo BN(A 14.

Headspace in VOA Vials ( >6mm): Oves Ono NIA 15.
-
Trip Blank Present: Oves [No }S%A 16.
Trip Blank Custody Seals Present Oyes [No N
Pace Trip Blank Lot # (if purchased).
Client Notification/ Resolution: Field Data Required? Y / N
Person Contacted: Date/Time:

Comments/ Resolution:

. Project Manager Review: MM_/ Date: - } w/ o9

v v‘[w 1 4

Note: Whenever there is a discrepancy affecting North Carolina compliance samples, a copy of this form will be sent to the North Carolina DEHNR
Certification Office (i.e out of hold, incorrect preservative, out of temp, incorrect containers)

F-ALLE%OS(rﬁvfé 1September2006



Pace Analytical Services, Inc.

aCEAnaMica/ ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
(612)607-1700

June 08, 2009

Ms. Nancy Rodning

Delta Consultants

5910 Rice Creek Parkway
Suite 100

Saint Paul, MN 55126

RE: Project: 19382DEL04 Luverne
Pace Project No.: 1095810

Dear Ms. Rodning:

Enclosed are the analytical results for sample(s) received by the laboratory on May 26, 2009. The
results relate only to the samples included in this report. Results reported herein conform to the
most current NELAC standards, where applicable, unless otherwise narrated in the body of the
report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
Carolynne Trout

carolynne.trout@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS Page 1 of 10

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

a,

.:“::I nebc z 1 of 14



ace Analytical

www.pacelabs.com

Project: 19382DEL0O4 Luverne
Pace Project No.: 1095810

CERTIFICATIONS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Minnesota Certification IDs
Wisconsin Certification #: 999407970
Washington Certification #: C754
Tennessee Certification #: 02818
Pennsylvania Certification #: 68-00563
Oregon Certification #: MN200001
North Dakota Certification #: R-036
North Carolina Certification #: 530
New York Certification #: 11647
New Jersey Certification #: MN-002
Montana Certification #: MT CERT0092
Minnesota Certification #: 027-053-137

Green Bay Certification IDs
Wisconsin DATCP Certification #: 105-444
Wisconsin DATCP Certification #: 105-444
Wisconsin Certification #: 405132750
Wisconsin Certification #: 405132750
South Carolina Certification #: 83006001
South Carolina Certification #: 83006001
North Dakota Certification #: R-200
North Dakota Certification #: R-150
North Carolina Certification #: 503
North Carolina Certification #: 503
New York Certification #: 11887

Maine Certification #: 2007029
Louisiana Certification #: LA0O80009
Louisiana Certification #: 03086
Kansas Certification #: E-10167

lowa Certification #: 368

lllinois Certification #: 200011
Florida/NELAP Certification #: E87605
California Certification #: 01155CA
Arizona Certification #: AZ-0014
Alaska Certification #: UST-078

New York Certification #: 11888
Minnesota Certification #: 055-999-334
Minnesota Certification #: 055-999-334
Louisiana Certification #: 04169
Louisiana Certification #: 04168
Kentucky Certification #: 83

Kentucky Certification #: 82

Illinois Certification #: 200051

Illinois Certification #: 200050
Florida/NELAP Certification #: E87951
Florida/NELAP Certification #: E87948

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

acc

2 of 14
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ace Analytical

www.pacelabs.com

SAMPLE SUMMARY

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Project: 19382DEL0O4 Luverne

Pace Project No.: 1095810

Lab ID Sample ID Matrix Date Collected Date Received
1095810001 Luverne B-1,SL 0-4 ft Solid 05/22/09 09:25 05/26/09 16:56
1095810002 Luverne B-1,SL 4-8 ft Solid 05/22/09 09:40 05/26/09 16:56
1095810003 Luverne B-2,SL 0-4 ft Solid 05/22/09 10:25 05/26/09 16:56
1095810004 Luverne B-2,SL 4-8 ft Solid 05/22/09 10:40 05/26/09 16:56
1095810005 Luverne B-3,SL 0-4 ft Solid 05/22/09 11:20 05/26/09 16:56
1095810006 Luverne B-3,SL 4-8 ft Solid 05/22/09 11:35 05/26/09 16:56

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

ACCo

‘nelac:

3of14
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ace Analytical

Project:

www.pacelabs.com

19382DEL04 Luverne

Pace Project No.: 1095810

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
1095810001 Luverne B-1,SL 0-4 ft EPA 9060 Modified DJR 3 PASI-G
1095810002 Luverne B-1,SL 4-8 ft EPA 9060 Modified DJR 3 PASI-G
1095810003 Luverne B-2,SL 0-4 ft EPA 9060 Modified DJR 3 PASI-G
1095810004 Luverne B-2,SL 4-8 ft EPA 9060 Modified DJR 3 PASI-G
1095810005 Luverne B-3,SL 0-4 ft EPA 9060 Modified DJR 3 PASI-G
1095810006 Luverne B-3,SL 4-8 ft EPA 9060 Modified DJR 3 PASI-G
REPORT OF LABORATORY ANALYSIS Page 4 of 10

This report shall not be reproduced, except in full,
without the written consent of

ACCo

‘nelac:

Pace Analytical Services, Inc..

4 of 14



Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com

PROJECT NARRATIVE

Project: 19382DEL0O4 Luverne
Pace Project No.: 1095810

Minneapolis, MN 55414
(612)607-1700

Method: EPA 9060 Modified
Description: Total Organic Carbon
Client: Delta Environmental
Date: June 08, 2009

General Information:
6 samples were analyzed for EPA 9060 Modified. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/3938
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s): 1095810004,1096030004
MO: Matrix spike recovery was outside laboratory control limits.

« MSD (Lab ID: 164489)
* Mean Total Organic Carbon

R1: RPD value was outside control limits.

« MSD (Lab ID: 164489)
* Mean Total Organic Carbon

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

ACCo

i“::.nebcu? 5 of 14
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ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

19382DEL04 Luverne
1095810

Project:
Pace Project No.:

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Sample: Luverne B-1,SL 0-4 ft Lab ID: 1095810001
Results reported on a "wet-weight" basis

Collected: 05/22/09 09:25

Received: 05/26/09 16:56 Matrix: Solid

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 17900 mg/kg 7690 1 06/03/09 12:56 7440-44-0
Total Organic Carbon 7520 mg/kg 7140 1 06/03/09 13:06 7440-44-0
Mean Total Organic Carbon 12500 mg/kg 7410 1 06/03/09 13:06 7440-44-0
Sample: Luverne B-1,SL 4-8 ft Lab ID: 1095810002 Collected: 05/22/09 09:40 Received: 05/26/09 16:56 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 15500 mg/kg 5000 1 06/03/09 13:18 7440-44-0
Total Organic Carbon 11200 mg/kg 5000 1 06/03/09 13:37 7440-44-0
Mean Total Organic Carbon 13300 mg/kg 5000 1 06/03/09 13:37 7440-44-0
Sample: Luverne B-2,SL 0-4 ft Lab ID: 1095810003 Collected: 05/22/09 10:25 Received: 05/26/09 16:56 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 14200 mg/kg 3570 1 06/03/09 13:45 7440-44-0
Total Organic Carbon 6710 mg/kg 3330 1 06/03/09 13:58 7440-44-0
Mean Total Organic Carbon 10300 mg/kg 3450 1 06/03/09 13:58 7440-44-0
Sample: Luverne B-2,SL 4-8 ft Lab ID: 1095810004 Collected: 05/22/09 10:40 Received: 05/26/09 16:56 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 15100 mg/kg 4000 1 06/03/09 14:09 7440-44-0
Total Organic Carbon 13900 mg/kg 3570 1 06/03/09 14:23 7440-44-0
Mean Total Organic Carbon 14400 mg/kg 3770 1 06/03/09 14:23 7440-44-0 MO,R1
Sample: Luverne B-3,SL 0-4 ft Lab ID: 1095810005 Collected: 05/22/09 11:20 Received: 05/26/09 16:56 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 6950 mg/kg 1670 1 06/03/09 15:08 7440-44-0
Total Organic Carbon 8640 mg/kg 1430 1 06/03/09 15:16 7440-44-0
Date: 06/08/2009 03:51 PM REPORT OF LABORATORY ANALYSIS Page 6 of 10

This report shall not be reproduced, except in full,

without the written consent of

ACCo

‘nelac:

Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com

ANALYTICAL RESULTS

Minneapolis, MN 55414

(612)607-1700

Project: 19382DEL0O4 Luverne
Pace Project No.: 1095810
Sample: Luverne B-3,SL 0-4 ft Lab ID: 1095810005 Collected: 05/22/09 11:20 Received: 05/26/09 16:56 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Mean Total Organic Carbon 7860 mg/kg 1540 1 06/03/09 15:16 7440-44-0
Sample: Luverne B-3,SL 4-8 ft Lab ID: 1095810006 Collected: 05/22/09 11:35 Received: 05/26/09 16:56 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 35100 mg/kg 10000 1 06/03/09 15:39 7440-44-0
Total Organic Carbon 43800 mg/kg 10000 1 06/03/09 15:44 7440-44-0
Mean Total Organic Carbon 39500 mg/kg 10000 1 06/03/09 15:44 7440-44-0
Date: 06/08/2009 03:51 PM REPORT OF LABORATORY ANALYSIS Page 7 of 10

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

QUALITY CONTROL DATA

Project: 19382DEL04 Luverne
Pace Project No.: 1095810
QC Batch: WETA/3938 Analysis Method: EPA 9060 Modified

QC Batch Method:
Associated Lab Samples:

EPA 9060 Modified
1095810001, 1095810002, 1095810003, 1095810004, 1095810005, 1095810006

Analysis Description: 9060 TOC Average

METHOD BLANK: 164486

Associated Lab Samples:

Matrix: Solid

1095810001, 1095810002, 1095810003, 1095810004, 1095810005, 1095810006

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Mean Total Organic Carbon mg/kg ND 250 06/03/09 11:55
LABORATORY CONTROL SAMPLE: 164487
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Mean Total Organic Carbon mg/kg 1000 1090 109 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 164488 164489
MS MSD
1095810004  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mean Total Organic Carbon mg/kg 14400 9760 10500 25400 36900 113 213 50-150 37 30 MO,R1
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 164490 164491
MS MSD
1096030004 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mean Total Organic Carbon mg/kg 431 499 502 901 912 94 96 50-150 1 30

Date: 06/08/2009 03:51 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
(612)607-1700

QUALIFIERS

Project: 19382DEL0O4 Luverne
Pace Project No.: 1095810

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

Pace Analytical is NELAP accredited. Contact your Pace PM for the current list of accredited analytes.

U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

PASI-G Pace Analytical Services - Green Bay

ANALYTE QUALIFIERS

MO Matrix spike recovery was outside laboratory control limits.
R1 RPD value was outside control limits.
Date: 06/08/2009 03:51 PM REPORT OF LABORATORY ANALYSIS Page 9 of 10

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: 19382DEL0O4 Luverne
Pace Project No.: 1095810
Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
1095810001 Luverne B-1,SL 0-4 ft EPA 9060 Modified WETA/3938
1095810002 Luverne B-1,SL 4-8 ft EPA 9060 Modified WETA/3938
1095810003 Luverne B-2,SL 0-4 ft EPA 9060 Modified WETA/3938
1095810004 Luverne B-2,SL 4-8 ft EPA 9060 Modified WETA/3938
1095810005 Luverne B-3,SL 0-4 ft EPA 9060 Modified WETA/3938
1095810006 Luverne B-3,SL 4-8 ft EPA 9060 Modified WETA/3938
1095810001 Luverne B-1,SL 0-4 ft EPA 9060 Modified WETA/3939
1095810002 Luverne B-1,SL 4-8 ft EPA 9060 Modified WETA/3939
1095810003 Luverne B-2,SL 0-4 ft EPA 9060 Modified WETA/3939
1095810004 Luverne B-2,SL 4-8 ft EPA 9060 Modified WETA/3939
1095810005 Luverne B-3,SL 0-4 ft EPA 9060 Modified WETA/3939
1095810006 Luverne B-3,SL 4-8 ft EPA 9060 Modified WETA/3939

Date: 06/08/2009 03:51 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Ag) Page 1 of 1
ROl Chain of Custody Record HAWKEYE Onsite Time: Temp: | 6or
. ProjectName  Fire Foam Sampling - Luveme Project #: 19382DEL04 Off-site  Time: Temp:
SRR ” 5 State of Lead Regulatory Agency Minnesota Sky Conditions:  |Cloudy S
DE L TA S Meteorological Events:
YEAR 2009 Requested Due Date (mm/ddiyy) Standard TAT _Esa Speed and Direction: ”mv
COC TRACKING No. )
Lab Name: Pace Analytical Services Report To: Delta Consultants _Attn: Nancy Rodning Consultant Delta Consultants
Lab Address: 1700 Ekm Street Suite 200 Address: 5910 Rice Creek Parkway Address: 5910 Rice Creek Parkway
Minneapolis, MN 55414 Shoreview,; MN 55126 : Shoreview, MN 55126
Lab PM: Carolynne Trout Phone Number; 651-697-5152
Telephone -~ (612) 607-6351 [Email Address: nrodnin |Delta Project Mgr Nancy Rodning
Fax _a<ogom fo: Delta Consultants __Attn: Nancy Rodning Jloetta Tele/Fax: 651.697.5152
Lab PM Emait Address: 5910 Rice Creek Parkway
Shoreview, MN 55126
INVOICE INFORMATION Phone Number; o_.mméwmmu.m‘_mm
Lab Bottle Order No: Matrix IPreservatives Requested Analysis
No. of containers TOC
- Unpreserved
o | m » H2S04
12 |" | Laboratory HNO3 Sample Point
Item , Tracking HCl Lat/Long
No. Sample ID Time (| Day/Mth Number Methanol |Other Comments
1 |Luverne B-1, S04 ft 9:25 | 52200 | x 11 X EE
2 |Luverne B, S48 ft 9:40 | 5.22.09 § X 1 1 X Erl e e
3 |LuvermeB2,SLo<4ft || 10:25 || 5.22.00 | X 14 1 X i rN=
4 JluvemeB2 sLasft | 1040 | 52208 | x 1] 1 X N :
5 |luvernes3, Lot | 11:20 || 5.22.00 | X 1 1 X b
6_ fluverneB-3,SL48f | 11:35 | 5.22.00 | x 1] 4 X e ()~
: .
8 i ] m_. 4 4
5 e
Sampler's Name: Cheryl Sorensen Relinquished By / Affiliation Date Time |Accepted By / >.Am=mw&: Date Time
Sampler's Company: Delta Consultants 7 .\&%&\.ﬂ\gf 526109 | 930 A N 5= 3G9 [S s
Shipment Date: 5/26/09 A \ Wu AN =069 | 1 ST . o L& Trbleot | (T
Shipment Method: N
Shipment Tracking No: /4
Special Instructions: ¢
_ LN N\ A
Custody seals in place (circle one Y N [temp Blank (circie pre)” {1 ¥ INTcooler Temperature on Receipt 222 AF {I¢ Vlicircie one) |Trip Blank? Tl NXcircie one)
: " TS [ =




- Pacelnalytical”

Project# _ /)Z2S S/

Gourier: [} Fed Ex [T uPs [Jusps [ client [ commercial [7] Pace Other

Tracking #:
Custody Seal on Cooler/Box Present: mes ] no Seals intact: ﬁyes 1 no

Packing Material: [ Bubble Wrap @ubbre Bags [] None ] other Temp Blank; Yes m No
Thermometsi Usad 50344045 170425 Type of ice: (Wey/ Blue None [ Samples on Iee, coolifig process has begur
Cooler Temperature 1-L%_ Biological Tissue Is Frozen: ves No Diien?::t:."%ayzf ﬁ;f"“jammi“%
Temp shouid be above freazing to 6°C Commenis: o '

Chain of Custody Present: ﬁves Cine  CIwra |4,
Chain of Custody Filled Out: E;‘(es CINo  Clwia [2.
Chain of Custody Relinquished: Rlves Ove Dhwa i3,
Sampler Name & Sighature on COC: ;ja‘xes CIno t]N!A
Samples Arrived within Hold Time: &(ﬁ’es OIne  Cinia

4

5.

Shori-Hold-Fime Analysts (<72h7): CTves Cino i 6.
7.

8

9

Rush Tuin Around Time Requested: Dlves Jdno  Clna
Elves Uino  [lnwa

Polves Cno  Cwa
One  CInva _

Sufiicient Volume:
Correct Containers Used:

-Pace Gontainers Used: Al Yes
Blves One Dwva {10,

Containers Intact;

Filtered volume received for Dissolved tesis (Ives DN Ehwa |11,
Sample Labels match COC: w ves [INo  [Inwa f{2.

-Includes date/time/ID/Analysis Matrix: ;(
All containers needing acidibase preservation have been [
checked. Noncomoliance are noted in 13. Oyes [ino %NIA 13.
All containers needing preservation.are found fo be in [ives Clno "
compliance with EPA recommendation,

Initial when Lot # of addad

Exceplions: VOA,Coliform, TOC, Ofl and Grease, WI-DRO (water) Dves Ko completed preservative

Samples checked for dechiorination: COyes Clno  Mya |14,
Headspace in VOA Vials { >6mm): Clves CiNe  [fa |15,

Trip Blank Present: {Ives % Cinvea 16,

Trip Blank Custody Seals Present Oves Do Biya
Pace Trip Blank Lot # (if purchased);

Cltent Notification/ Resalution: Fleld Data Required? Y / N

Person Contacted: Date/Time:

Comrents/ Resolution:

Project Manager Review: @ﬂﬁWw— Date: \ﬁé /Z A‘,Sa

rgna compliance samples, a copy of thls form will be sent 1o the North Carolina DEHNR
temp, Incorrect containers)

Note: Whenever there is a discrepancy affecting North Ca
Cerlification Office (i.e out of hold, Incorrect preservative, out of

qass 2 0% F-A&%ogefrgﬁ. 5Aug2008



YO\

Chain of Custody _PaceAnalytical”

/o

7 www.pacefabs.com
Workorder: 1095810 Workorder Name:19382DELO4 Luverne Owner Received Date:  5/26/2009 Resuits moncmmﬁog By: 6/8/2009
Report To : | Subcontract To : B o Reguested Analysis s
Carolynne Trout Pace Analytical Green Bay in
Pace Analytical Services, Inc. 1241 Bellevue Street Y
1700 Elm Street, Suite 200 Suite 9 )
Minneapolis, MN 55414 Green Bay, Wl 54302 )
Phone (612)607-1700 Phone (920)469-2436 S
Fax (612)607-6444
D
NS
Preserved,Containers. =
. J
S S i g G Ollect O ] n
item .mm_s_u_m o it Date/Time : LabiD Matrix s ' LAB USE ONLY
1 Luverne B-1, SLo4 f OD) | 512212000 09:25 | 1095810001 Solid 1 X [~ 3_ )S L3
2 Luverne B-1,SL 4-8 ft (03 |5/22/2009 09:40 | 1095810002 Solid 1 X
3 Luverne B-2,SL 04 ft O | 51222000 10:25 | 1095810003 | Solid 1 X ,
4 Luverne B-2,SL 4-8 ft ©d+ 5/22/2009 10:40 1095810004 Solid 1 X ’
5 Luverne B-3,SL 0-4 ft 0% | 5/22/2000 11:20 | 1095810005 | Solid 1 X \
6 Luverne m-m_mr 481t Q0 | 572212009 11:35 | 1095810006 | Solid 1 X A\
P : . e E Comments
Transfers Relgaged m< Date/Time , Received By Date/Time
A >\§§§) S[27/05 | WNAR10 )
2 /WD Mok 6 Baann P ApshA 0830 [2°¢
u | ) HondH7
Cooler Temperature on Receipt °C _ Custody Seal Y or N _ Receivedonlice Y or N _ Samples Intact Y or N

Wednesday, May 27, 2009 11:20:21 AM FMT-ALL-C-002rev.00 24March2009 Page 1 of 2

13 of 14



;,%eAnaMical

’;
|

Tracking #:

Custody Seal on Cooler/Box Present: \des ] no Seals intact: \\des [ no
}&Bubble Bags [ None [ Other

Packing Material: mjbble Wrap
B¢

Thermometer Used

Cooler Temperature

Client Name:

Type of Ice:

Ve

Sample Condition Upon Receipt
PALE - w

Courier: [| Fed Ex [ ] UPS [JUSPS [] Client [JCommercial [ ] Pace Other S[M \ﬁ,ﬁ

Project # ___ 40847

Blue None

Biological Tissue is Frozen: Yes

No

D Samples on ice, cooling process has begun

Date and Initi/a;s of person examining
contents: 1) a@lfp M 1‘7,;

Temp should be above freezing to 6°C Comments: !
Chain of Custody Present: \S(c‘es Ono  CINiA 1.
Chain of Custody Filled Out: \Sl‘es ONo  OInA {2,
Chain of Custody Relinquished: &es COne ON/A |3, ‘\‘W /}\m’O
Sampler Name & Signature on COC: ) Oves Npo [OIN/A {4,
Samples Arrived within Hold Time: " es Ono O,
Short Hold Time Analysis (<72hr): Oves BNo Onva |6,
Rush Turn Around Time Requested: Olves bﬂg Onval7. {p ,gioq
Sufficient Volume: \‘E]Q(es CiNo  OIN/A |8, e
Correct Containers Used: \SQs Ono Onia|9.

-Pace Containers Used: &es ONo CINA
Containers Intact: \ﬂ{es CNo  OIN/A {10.
Filtered volume received for Dissolved tests Oves [INo NA 11.
Sample Labels match COC: \Qves CONe ONA |12,

-Includes date/time/ID/Analysis Matrix:
All containers needing preservation have been checked. Olves CINo \wA 13,
All corlltainers'needing preservation.are found to be in Oves ClNo NA
compliance with EPA recommendation.

Initial when Lot # of added
exceptions: VOA, coliform, TOC, &G, WI-DRO (water) Lves ONo completed preservative
Samples checked for dechlorination: Oves ONo NN/A 14.

Headspace in VOA Vials ( >6mm): Oyes [No k@A 15.

Trip Blank Present: Oves ONo W\ 16.

Trip Blank Custody Seals Present Oves ONo W\

Pace Trip Blank Lot # (if purchased):

Client Notification/ Resolution: Field Data Required? Y /I N
Person Contacted: Date/Time:

Comments/ Resolution:

. Project Manager Review:

A

Yl/ufr'{/'

Note: Whenever there is a discrepancy affecting North Carolina compliance samples, a copy of this form will be sent to the North Carolina DEHNR
Certification Office (i.e out of hold, incorrect preservative, out of temp, incorrect containers)

F-ALLd#3RT 4. 41september2006



Pace Analytical Services, Inc.

aCEAnaMica/ ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
(612)607-1700

June 08, 2009

Ms. Nancy Rodning

Delta Consultants

5910 Rice Creek Parkway
Suite 100

Saint Paul, MN 55126

RE: Project: MPCA-Fridley 19382 DEL 04
Pace Project No.: 1095906

Dear Ms. Rodning:

Enclosed are the analytical results for sample(s) received by the laboratory on May 27, 2009. The
results relate only to the samples included in this report. Results reported herein conform to the
most current NELAC standards, where applicable, unless otherwise narrated in the body of the
report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
Carolynne Trout

carolynne.trout@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS Page 1 of 10

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

a,
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ace Analytical

www.pacelabs.com

Project: MPCA-Fridley 19382 DEL 04

Pace Project No.: 1095906

CERTIFICATIONS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Minnesota Certification IDs
Wisconsin Certification #: 999407970
Washington Certification #: C754
Tennessee Certification #: 02818
Pennsylvania Certification #: 68-00563
Oregon Certification #: MN200001
North Dakota Certification #: R-036
North Carolina Certification #: 530
New York Certification #: 11647
New Jersey Certification #: MN-002
Montana Certification #: MT CERT0092
Minnesota Certification #: 027-053-137

Green Bay Certification IDs
Wisconsin DATCP Certification #: 105-444
Wisconsin DATCP Certification #: 105-444
Wisconsin Certification #: 405132750
Wisconsin Certification #: 405132750
South Carolina Certification #: 83006001
South Carolina Certification #: 83006001
North Dakota Certification #: R-200
North Dakota Certification #: R-150
North Carolina Certification #: 503
North Carolina Certification #: 503
New York Certification #: 11887

Maine Certification #: 2007029
Louisiana Certification #: LA0O80009
Louisiana Certification #: 03086
Kansas Certification #: E-10167

lowa Certification #: 368

lllinois Certification #: 200011
Florida/NELAP Certification #: E87605
California Certification #: 01155CA
Arizona Certification #: AZ-0014
Alaska Certification #: UST-078

New York Certification #: 11888
Minnesota Certification #: 055-999-334
Minnesota Certification #: 055-999-334
Louisiana Certification #: 04169
Louisiana Certification #: 04168
Kentucky Certification #: 83

Kentucky Certification #: 82

Illinois Certification #: 200051

Illinois Certification #: 200050
Florida/NELAP Certification #: E87951
Florida/NELAP Certification #: E87948

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

acc
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ace Analytical

www.pacelabs.com

SAMPLE SUMMARY

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Project: MPCA-Fridley 19382 DEL 04

Pace Project No.: 1095906

Lab ID Sample ID Matrix Date Collected Date Received
1095906001 Fridley B-1 0-4 Solid 05/27/09 09:45 05/27/09 17:00
1095906002 Fridley B-1 4-8 Solid 05/27/09 09:55 05/27/09 17:00
1095906003 Fridley Sediment 1 Solid 05/27/09 11:10 05/27/09 17:00
1095906004 Fridley B-2 0-4 Solid 05/27/09 11:30 05/27/09 17:00
1095906005 Fridley B-2 4-8 Solid 05/27/09 11:45 05/27/09 17:00

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: MPCA-Fridley 19382 DEL 04
Pace Project No.: 1095906
Analytes

Lab ID Sample ID Method Analysts Reported Laboratory
1095906001 Fridley B-1 0-4 EPA 9060 Modified DJR 3 PASI-G
1095906002 Fridley B-1 4-8 EPA 9060 Modified DJR 3 PASI-G
1095906003 Fridley Sediment 1 EPA 9060 Modified DJR 3 PASI-G
1095906004 Fridley B-2 0-4 EPA 9060 Modified DJR 3 PASI-G
1095906005 Fridley B-2 4-8 EPA 9060 Modified DJR 3 PASI-G

REPORT OF LABORATORY ANALYSIS Page 4 of 10

This report shall not be reproduced, except in full,
without the written consent of

ACCo

‘nelac:

Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com

PROJECT NARRATIVE

Project: MPCA-Fridley 19382 DEL 04
Pace Project No.: 1095906

Minneapolis, MN 55414
(612)607-1700

Method: EPA 9060 Modified
Description: Total Organic Carbon
Client: Delta Environmental
Date: June 08, 2009

General Information:
5 samples were analyzed for EPA 9060 Modified. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/3938
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s): 1095810004,1096030004
MO: Matrix spike recovery was outside laboratory control limits.

« MSD (Lab ID: 164489)
* Mean Total Organic Carbon

R1: RPD value was outside control limits.

« MSD (Lab ID: 164489)
* Mean Total Organic Carbon

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

ACCo

i“::.nebcu? 5 of 14

Page 5 of 10



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

MPCA-Fridley 19382 DEL 04
1095906

Project:
Pace Project No.:

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Sample: Fridley B-1 0-4 Lab ID: 1095906001
Results reported on a "wet-weight" basis

Collected: 05/27/09 09:45

Received: 05/27/09 17:00 Matrix: Solid

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 70700 mg/kg 20000 1 06/03/09 15:52 7440-44-0
Total Organic Carbon 43300 mg/kg 16700 1 06/03/09 15:57 7440-44-0
Mean Total Organic Carbon 55700 mg/kg 18200 1 06/03/09 15:57 7440-44-0
Sample: Fridley B-1 4-8 Lab ID: 1095906002 Collected: 05/27/09 09:55 Received: 05/27/09 17:00 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 1920 mg/kg 508 1 06/03/09 16:03 7440-44-0
Total Organic Carbon 1420 mg/kg 503 1 06/03/09 16:10 7440-44-0
Mean Total Organic Carbon 1670 mg/kg 505 1 06/03/09 16:10 7440-44-0
Sample: Fridley Sediment 1 Lab ID: 1095906003 Collected: 05/27/09 11:10 Received: 05/27/09 17:00 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 15300 mg/kg 2130 1 06/03/09 16:24 7440-44-0
Total Organic Carbon 14200 mg/kg 2220 1 06/03/09 16:38 7440-44-0
Mean Total Organic Carbon 14800 mg/kg 2170 1 06/03/09 16:38 7440-44-0
Sample: Fridley B-2 0-4 Lab ID: 1095906004 Collected: 05/27/09 11:30 Received: 05/27/09 17:00 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 12100 mg/kg 3570 1 06/03/09 16:45 7440-44-0
Total Organic Carbon 10900 mg/kg 3230 1 06/03/09 16:50 7440-44-0
Mean Total Organic Carbon 11400 mg/kg 3390 1 06/03/09 16:50 7440-44-0
Sample: Fridley B-2 4-8 Lab ID: 1095906005 Collected: 05/27/09 11:45 Received: 05/27/09 17:00 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 25400 mg/kg 10000 1 06/03/09 16:56 7440-44-0
Total Organic Carbon 15100 mg/kg 8330 1 06/03/09 17:01 7440-44-0
Date: 06/08/2009 03:55 PM REPORT OF LABORATORY ANALYSIS Page 6 of 10
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

2ce Analytical” cim e
Minneapolis, MN 55414

www.pacelabs.com
(612)607-1700

ANALYTICAL RESULTS

Project: MPCA-Fridley 19382 DEL 04
Pace Project No.: 1095906

Sample: Fridley B-2 4-8 Lab ID: 1095906005 Collected: 05/27/09 11:45 Received: 05/27/09 17:00 Matrix: Solid

Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Mean Total Organic Carbon 19800 mg/kg 9090 1 06/03/09 17:01 7440-44-0
Page 7 of 10

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

QUALITY CONTROL DATA

Project: MPCA-Fridley 19382 DEL 04
Pace Project No.: 1095906
QC Batch: WETA/3938 Analysis Method: EPA 9060 Modified

QC Batch Method:
Associated Lab Samples:

EPA 9060 Modified
1095906001, 1095906002, 1095906003, 1095906004, 1095906005

Analysis Description: 9060 TOC Average

METHOD BLANK: 164486

Associated Lab Samples:

Matrix: Solid

1095906001, 1095906002, 1095906003, 1095906004, 1095906005

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Mean Total Organic Carbon mg/kg ND 250 06/03/09 11:55
LABORATORY CONTROL SAMPLE: 164487
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Mean Total Organic Carbon mg/kg 1000 1090 109 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 164488 164489
MS MSD
1095810004  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mean Total Organic Carbon mg/kg 14400 9760 10500 25400 36900 113 213 50-150 37 30 MO,R1
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 164490 164491
MS MSD
1096030004 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mean Total Organic Carbon mg/kg 431 499 502 901 912 94 96 50-150 1 30

Date: 06/08/2009 03:55 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
(612)607-1700

QUALIFIERS

Project: MPCA-Fridley 19382 DEL 04
Pace Project No.: 1095906

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

Pace Analytical is NELAP accredited. Contact your Pace PM for the current list of accredited analytes.

U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

PASI-G Pace Analytical Services - Green Bay

ANALYTE QUALIFIERS

MO Matrix spike recovery was outside laboratory control limits.
R1 RPD value was outside control limits.
Date: 06/08/2009 03:55 PM REPORT OF LABORATORY ANALYSIS Page 9 of 10

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Project: MPCA-Fridley 19382 DEL 04
Pace Project No.: 1095906
Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
1095906001 Fridley B-1 0-4 EPA 9060 Modified WETA/3938
1095906002 Fridley B-1 4-8 EPA 9060 Modified WETA/3938
1095906003 Fridley Sediment 1 EPA 9060 Modified WETA/3938
1095906004 Fridley B-2 0-4 EPA 9060 Modified WETA/3938
1095906005 Fridley B-2 4-8 EPA 9060 Modified WETA/3938
1095906001 Fridley B-1 0-4 EPA 9060 Modified WETA/3939
1095906002 Fridley B-1 4-8 EPA 9060 Modified WETA/3939
1095906003 Fridley Sediment 1 EPA 9060 Modified WETA/3939
1095906004 Fridley B-2 0-4 EPA 9060 Modified WETA/3939
1095906005 Fridley B-2 4-8 EPA 9060 Modified WETA/3939

Date: 06/08/2009 03:55 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

acc

10 of 14
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P

&

_,Fdﬂé”!@f?&@/ﬁ&‘m Cheni Name o

Gourier: [j Fed Ex [_j UPs [Jusps [ ciient [Jcommercial I]P/ace Other

Tracking #:
Custody Seal on Coolei/Box Present: [ _|yes

D,/no Seals intact:  [_] yes

Packing Material: [ ] Bubble Wrap Dm Bags [-] None

7] Other
B

Project # wmml@fzsﬁaé

7 no
Temp Blank: Yes —— Np

Person Contacted:

Comments/ Resolution:

Thermometer Used 80344042/7794 Type of lce: Z;t( e None (1 Samples on ice, cooling process has begun
Cooler Temperature W Biological TissusdsFrozen: ves wo Dia?:i;iﬂg/ﬂﬁfjﬁm
Tamp should be above freezing to 6°C . Comments: f v
Chain of Custody Present: EIY/e's Owo  Dva )1,
Chain of Custody Filled Out: -B{as CIno DN}A 2.
Chain of Custody Relinquished: Pes Ono O 3.
Sampler Name & Signature on COC: Pies CINo DN/A 4.
—rSampies ATmived within Hold Time: Fives Ene Ona [5.

“IShori Hold Time Analysis {=72hr): (ves M Owa e,
Rush Turn Around Time Requested: (dves DNo/l O (7.
Sufficient Volume: BVes ONo  Dinia 8.
Correct Containers Used: tﬁs CIno - Clivia {9,

-Pace Containers Used: Zv/es Ono [l
Containers intact: D'{s One  DInva 110,
Filtered volume received for Dissolvad tests Oves DN( CInea 111,
Sample Labels maich COC: Eves Ovo  Cvva |12,
-Includes datefiime/ID/Analysis Matrix:. %? o~
R e N SOy P
o o rmnoter 0810020 Dy i, v |
. . . Cves Z( initial when Lot # of a.dded

Exceplions: VOA,Coliform, TOC, Oit and Grease, WI-DRO (water) completed preservative

. |Samples checked for dechlorination: Oves [k Dna 14,
Headspace in VOA Vials { >6mm): Oves M CInea [15.
Trip Blank Present: Clves I;mo/ Ona [18.
Trip Blank Custody Seals Present [Oves EIJND/DNIA
Pace Trip Blank Lot # (if purchased):
Chent Notification/ Resolution: Field Data Required? Y I N

Date/Time:

Project Manager Review:;

Note: Whenever there is a discrepancy affecting North Carolina compliance samples, a copy of this form will be sen

Certification Office (i.e out of hold, Incorrect preservative, out of temp, incorrect containers)




Chain of Custody

Workorder: 1095906

&

Workorder Name:MPCA-Fridley 19382 DEL 04

/" _PaceAnalytical”

\Kx
IS www,pacelabs.com
i

]

Report To

| Subcontract To !

‘Owner Received Date:  5/27/2009 Results Requested By:

6/9/2009
Requested Analysis i} ) e

Carolynne Trout

Pace Analytical Services, inc.
1700 Elm Street, Suite 200
Minneapolis, MN 55414
Phone (612)607-1700

Fax (612)607-6444

Pace Analytical Green Bay
1241 Bellevue Street

Suite 8

Green Bay, WI 54302
Phone (920)469-2436

Preserved Containgrs’’

XXXXXTDC%&OS’/'V\»K

J.I
o
o 5
] Collect SR 3
item '} Sample ID - | DatelTime" Lab I Matrix- .| 2 LAB USE ONLY
1 Fridley B-10-4 0| | 52712009 09:45 | 1095906001 | Solid 1 {-dan X
2 Fridiey B-1 4-8 bom 5/27/2009 09:55 | 1095906002 Solid 1 { '
3 Fridley Sediment 1 {p3, | 5/27/2009 11:10 | 1095906003 Solid 1
4 Fridley B-2 0-4 owv, 5/27/2009 11:30 1095906004 Solid 1
5 Fridley B-2 4-8 DV | 5/27/2009 11:45 1095906005 Solid 1 A\
i ] S Comments i
Transfers mw_mmmmo_ mk\J Date/Time Received By Date/Time
i) . A
1 Lraeod bpoleon. 154509 Nal
2 V Wit ReA0d] gs_w N s 2 .
3 SO/ 789¢
Cooler Temperature on Receipt °C “ Custody Seal Y or N _ Receivedonlce Y or ~ Samples Intact Y or N

Thursday, May 28, 2009 10:51:25 AM

FMT-ALL-C-002rev.00 24March2009 Page 10f2

13 of 14



/?
/. Facehnalyticadl oliant Name: RKLE - WN Project# ¢/ 7890~

I
!
l

Courier: [] Fed Ex [J uPs [JusPs [ client []Commercial [ Pace Other mm
Tracking #:

Custody Seal on Cooler/Box Present: Nes [1 no Seals intact: \S\yes ] no

Packing Material:\g Bubble Wrap \SkBubble Bags [] None [ Other
Thermometer Used % Type of Ice: Blue None ] samples on ice, cooling process has begun

Cooler Temperature Q ‘Vj" () Biological Tissue is Frozen: ves No Dit:n?::t:ift‘-) Is%%asoﬂ? amining
Temp should be above freezing to 6°C Comments: r
Chain of Custody Present: \SQes ONe  ONA 1.
Chain of Custody Filled Out: . Y:s CNo  Clivra 2.
Chain of Custody Relinquished: B«;s' Ono Ona|3.
Sampler Name & Signature on COC: DYesk}{qo Onia |4,
Samples Arrived within Hold Time: Ns DN: COINA |5,
Short Hold Time Analysis (<72hr): DYes\EQ\lo Onia |6.
Rush Turn Around Time Requested: DYesN? ovalz. ]9 [14
Sufficient Volume: \Sl(es ONo CIN/A 8. b
Correct Containers Used: &es Ono Ona|9.

-Pace Containers Used: \&es LNo  OINA
Containers Intact: &Yes ONo  [CIN/A |10,
Filtered volume received for Dissolved tests Oves OINo \SQIA 11.
Sample Labels match COC: \Q(es Ono  ONA |12,

-Includes date/time/ID/Analysis Matrix: S
All containers needing preservation have been checked. Clves DNO\Q\UA 13.
e e g 0o O Do Y

Initial when Lot # of added
exceptions: VOA, coliform, TOC, O&G, WI-DRO (water) Cves CNo completed preservative
Samples checked for dechlorination: Oves CNo \NN/A 14.
Headspace in VOA Vials ( >6mm): Oves CINo ﬁq\m 15.
Trip Blank Present: Oves [No \SQUA 186.
Trip Blank Custody Seals Present Oves OnNo NA
Pace Trip Blank Lot # (if purchased):
Client Notification/ Resolution: Field Data Required? Y / N
Person Contacted: Date/Time:
Comments/ Resolution:
Project Manager Review: M Date: £~ 7.9/0(;

%
Note: Whenever there is a discrepancy affecting North CarolMa compliance samples, a copy of this form will be sent to the North Carolina DEHNR
Certification Office (i.e out of hold, incorrect preservative, out of temp, incorrect containers)

F-ALLCOQQ3rev.3, 11September2006
TAGE 14



Pace Analytical Services, Inc.

aCEAnaMica/ ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
(612)607-1700

June 09, 2009

Ms. Nancy Rodning

Delta Consultants

5910 Rice Creek Parkway
Suite 100

Saint Paul, MN 55126

RE: Project: 19382 DEL 04 MPCA-ROCHESTER
Pace Project No.: 1096030

Dear Ms. Rodning:

Enclosed are the analytical results for sample(s) received by the laboratory on May 28, 2009. The
results relate only to the samples included in this report. Results reported herein conform to the
most current NELAC standards, where applicable, unless otherwise narrated in the body of the
report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
Carolynne Trout

carolynne.trout@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS Page 1 of 9

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

a,
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ace Analytical

www.pacelabs.com

CERTIFICATIONS

Project: 19382 DEL 04 MPCA-ROCHESTER

Pace Project No.: 1096030

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Minnesota Certification IDs
Wisconsin Certification #: 999407970
Washington Certification #: C754
Tennessee Certification #: 02818
Pennsylvania Certification #: 68-00563
Oregon Certification #: MN200001
North Dakota Certification #: R-036
North Carolina Certification #: 530
New York Certification #: 11647
New Jersey Certification #: MN-002
Montana Certification #: MT CERT0092
Minnesota Certification #: 027-053-137

Green Bay Certification IDs
Wisconsin DATCP Certification #: 105-444
Wisconsin DATCP Certification #: 105-444
Wisconsin Certification #: 405132750
Wisconsin Certification #: 405132750
South Carolina Certification #: 83006001
South Carolina Certification #: 83006001
North Dakota Certification #: R-200
North Dakota Certification #: R-150
North Carolina Certification #: 503
North Carolina Certification #: 503
New York Certification #: 11887

Maine Certification #: 2007029
Louisiana Certification #: LA0O80009
Louisiana Certification #: 03086
Kansas Certification #: E-10167

lowa Certification #: 368

lllinois Certification #: 200011
Florida/NELAP Certification #: E87605
California Certification #: 01155CA
Arizona Certification #: AZ-0014
Alaska Certification #: UST-078

New York Certification #: 11888
Minnesota Certification #: 055-999-334
Minnesota Certification #: 055-999-334
Louisiana Certification #: 04169
Louisiana Certification #: 04168
Kentucky Certification #: 83

Kentucky Certification #: 82

Illinois Certification #: 200051

Illinois Certification #: 200050
Florida/NELAP Certification #: E87951
Florida/NELAP Certification #: E87948

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

acc
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ace Analytical

Project:

www.pacelabs.com

SAMPLE SUMMARY

19382 DEL 04 MPCA-ROCHESTER
Pace Project No.: 1096030

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Lab ID Sample ID Matrix Date Collected Date Received
1096030001 ROCHESTER B-1 0-4 Solid 05/28/09 09:30 05/28/09 17:20
1096030002 ROCHESTER B-1 4-8 Solid 05/28/09 09:40 05/28/09 17:20
1096030003 ROCHESTER B-2 0-4 Solid 05/28/09 10:30 05/28/09 17:20
1096030004 ROCHESTER B-2 4-8 Solid 05/28/09 10:40 05/28/09 17:20

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

ACCo

‘nelac:

30f13

Page 3 0of 9



ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: 19382 DEL 04 MPCA-ROCHESTER
Pace Project No.: 1096030
Analytes

Lab ID Sample ID Method Analysts Reported Laboratory
1096030001 ROCHESTER B-1 0-4 EPA 9060 Modified DJR 3 PASI-G
1096030002 ROCHESTER B-1 4-8 EPA 9060 Modified DJR 3 PASI-G
1096030003 ROCHESTER B-2 0-4 EPA 9060 Modified DJR 3 PASI-G
1096030004 ROCHESTER B-2 4-8 EPA 9060 Modified DJR 3 PASI-G

REPORT OF LABORATORY ANALYSIS Page 4 of 9

This report shall not be reproduced, except in full,
without the written consent of

ACCo

‘nelac:

Pace Analytical Services, Inc..

4 of 13



Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com

PROJECT NARRATIVE

Project: 19382 DEL 04 MPCA-ROCHESTER
Pace Project No.: 1096030

Minneapolis, MN 55414
(612)607-1700

Method: EPA 9060 Modified
Description: Total Organic Carbon
Client: Delta Environmental
Date: June 09, 2009

General Information:
4 samples were analyzed for EPA 9060 Modified. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: WETA/3938
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s): 1095810004,1096030004
MO: Matrix spike recovery was outside laboratory control limits.

« MSD (Lab ID: 164489)
* Mean Total Organic Carbon

R1: RPD value was outside control limits.

« MSD (Lab ID: 164489)
* Mean Total Organic Carbon

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

ACCo

i“::.nebcu? 5 of 13
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com

ANALYTICAL RESULTS

Minneapolis, MN 55414

(612)607-1700

Project: 19382 DEL 04 MPCA-ROCHESTER
Pace Project No.: 1096030
Sample: ROCHESTER B-1 0-4 Lab ID: 1096030001 Collected: 05/28/09 09:30 Received: 05/28/09 17:20 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 4160 mg/kg 1850 1 06/03/09 17:55 7440-44-0
Total Organic Carbon 4040 mg/kg 1850 1 06/03/09 17:58 7440-44-0
Mean Total Organic Carbon 4100 mg/kg 1850 1 06/03/09 17:58 7440-44-0
Sample: ROCHESTER B-1 4-8 Lab ID: 1096030002 Collected: 05/28/09 09:40 Received: 05/28/09 17:20 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 1650 mg/kg 251 1 06/04/09 09:54 7440-44-0
Total Organic Carbon 1230 mg/kg 253 1 06/04/09 10:02 7440-44-0
Mean Total Organic Carbon 1440 mg/kg 252 1 06/04/09 10:02 7440-44-0
Sample: ROCHESTER B-2 0-4 Lab ID: 1096030003 Collected: 05/28/09 10:30 Received: 05/28/09 17:20 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 4960 mg/kg 2040 1 06/04/09 10:10 7440-44-0
Total Organic Carbon 4590 mg/kg 2080 1 06/04/09 10:16 7440-44-0
Mean Total Organic Carbon 4780 mg/kg 2060 1 06/04/09 10:16 7440-44-0
Sample: ROCHESTER B-2 4-8 Lab ID: 1096030004 Collected: 05/28/09 10:40 Received: 05/28/09 17:20 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 450 mg/kg 249 1 06/04/09 10:45 7440-44-0
Total Organic Carbon 411 mgl/kg 251 1 06/04/09 11:05 7440-44-0
Mean Total Organic Carbon 431 mg/kg 250 1 06/04/09 11:05 7440-44-0
Date: 06/09/2009 01:09 PM REPORT OF LABORATORY ANALYSIS Page 6 of 9

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

ACCo,
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ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

QUALITY CONTROL DATA

Project: 19382 DEL 04 MPCA-ROCHESTER
Pace Project No.: 1096030
QC Batch: WETA/3938 Analysis Method: EPA 9060 Modified
QC Batch Method:  EPA 9060 Modified Analysis Description: 9060 TOC Average
Associated Lab Samples: 1096030001, 1096030002, 1096030003, 1096030004
METHOD BLANK: 164486 Matrix: Solid
Associated Lab Samples: 1096030001, 1096030002, 1096030003, 1096030004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Mean Total Organic Carbon mg/kg ND 250 06/03/09 11:55
LABORATORY CONTROL SAMPLE: 164487
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Mean Total Organic Carbon mg/kg 1000 1090 109 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 164488 164489
MS MSD
1095810004  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mean Total Organic Carbon mg/kg 14400 9760 10500 25400 36900 113 213 50-150 37 30 MO,R1
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 164490 164491
MS MSD
1096030004 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mean Total Organic Carbon mg/kg 431 499 502 901 912 94 96 50-150 1 30

Date: 06/09/2009 01:09 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Pace Analytical Services, Inc..
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Page 7 of 9

without the written consent of
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
| (612)607-1700

QUALIFIERS

Project: 19382 DEL 04 MPCA-ROCHESTER
Pace Project No.: 1096030

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

Pace Analytical is NELAP accredited. Contact your Pace PM for the current list of accredited analytes.

U - Indicates the compound was analyzed for, but not detected.

LABORATORIES
PASI-G Pace Analytical Services - Green Bay

WORKORDER QUALIFIERS

WO: 1096030

[1 Samples were received outside of the recommended temperature range of 0-6 degrees Celsius. The samples were
received from the field on ice, indicating the cool down process had begun.

ANALYTE QUALIFIERS

MO Matrix spike recovery was outside laboratory control limits.
R1 RPD value was outside control limits.
Date: 06/09/2009 01:09 PM REPORT OF LABORATORY ANALYSIS Page 8 of 9

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Minneapolis, MN 55414
(612)607-1700

Project: 19382 DEL 04 MPCA-ROCHESTER
Pace Project No.: 1096030
Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
1096030001 ROCHESTER B-1 0-4 EPA 9060 Modified WETA/3938
1096030002 ROCHESTER B-1 4-8 EPA 9060 Modified WETA/3938
1096030003 ROCHESTER B-2 0-4 EPA 9060 Modified WETA/3938
1096030004 ROCHESTER B-2 4-8 EPA 9060 Modified WETA/3938
1096030001 ROCHESTER B-1 0-4 EPA 9060 Modified WETA/3939
1096030002 ROCHESTER B-1 4-8 EPA 9060 Modified WETA/3939
1096030003 ROCHESTER B-2 0-4 EPA 9060 Modified WETA/3939
1096030004 ROCHESTER B-2 4-8 EPA 9060 Modified WETA/3939
Date: 06/09/2009 01:09 PM REPORT OF LABORATORY ANALYSIS Page 9 of 9

This report shall not be reproduced, except in full,

without the written consent of

acc

Pace Analytical Services, Inc..
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/QQ6556

Aacshnalicsl client Name: Delten Project #

Cowvier: [ ] Fed Ex [ urs [JJusPs [ Client [JCommercial Ld#ce Other
Tracking #:
Custody Seal on Cooler/Box Present: [ Jyes [ o Seals intact  [Jyes [J no

Packing Material: [ ] Bubble Wrap Ubble Bags [_] None [_] Other Temp Blank: Yes _, — No__

89_344042—,69;4% Type of lee: @ Blue MNone ] Samples.on.les, cooling p_;rp_c_es_s‘ _hé’s‘._l;ég_un

100 BioloQicalTJSsUe is Frozen: ves No Dzz‘_’n?‘;‘iﬂﬂa's- '__'Iﬁ_él"fiﬁh sxamining
Comments:

[Ies [INe CIwa 1.

gYé.s o D.N;fA

Ges [Ino Clwia

Bl o t]N!A

Thermometer Used

Cooler Temperaturs
Temp should be above freezing to 6°C

Chain of Custody Present:

Chain of Custb&ly Filled Out:

|Chain of Custody Relinguished;
Sampler Name & Signature on COC:

Samples Arrived within Hold Time:

Shiort Hold Time Analysis (<72h1): [ves &Mfe Ona

2
3
4
[Prés One Dlwmls,
6
7
8
9

Rush Turn Around Time Requested: Oves Bflc CIva
Sufficient Volume: et One  Oiwa
Dﬂés Cive - DA

Correct Containers Used:

-Pace Corntainers Used: Daés Owo  CIna |
Lhrée CNo  Cha |10,

Oves i Chva |14,
[2ras ONe DOIvia 112,

Contajners Intact;
Filtered volume received for Dissolved tests

Sample Labels match COC:

-Inciudes datefiime/ID/Analysis  Matrix: S
All containers needing acid/base preservation have been
checked. Noncomnliance are noted in 13. Dves (o M 13.
All containers needing presarvation are found to be in Clves CINo A
compliance with EPA racommendation. -
Initial when Lot # of added
Exceptions: VOA.Cnliforn'ﬁ.&:\)n and Grease, WI-DRO (water) M o completed preservative

Clves Ono  Ghoia |14,
Oves o TBmm {15,
Oves [Ono  [E0A [16.

Oves [ONo M

Samples checked fo?d_e;hlorination:
Headspace in VOA Vials ( >6mm):
Trip Blank Present:

Trip Blank Custody Seals Present
Pace Trip Blank Lot # (if purchased):

Client Nofification/ Resolution: Field Data Required? Y { N

Date/Time:

Person Contacted:

Cornments/ Resolution: GQ)'O [dﬂ%\ j@)
_ v

rollbodBer. A e Lilonn— ooe:_ 5159 /)

Note: Whenever there is a discrepancy affecting North Carolina :,onpliance samples, a copy of this form will be sent to the NOT Car?liia DEHNR
Cerlification Office (i.e out of hold, incoirect preservative, out of temp, incorrect containers) 1of13




Ho1 795>

Chain of Custody

Workorder: 1096030 <<018_qu Name:19382 DEL 04 MPCA-ROCHESTER

! www.pacelabs.com

Owner Received Date:  5/28/2009 Results mmncmmmma By: 6/11/2009

2ce Analytical”

e

Report To™

j Subcontract To

Requested Analysis:

Carolynne Trout

Pace Analytical Services, Inc.
1700 Elm Street, Suite 200
Minneapolis, MN 55414
Phone (612)607-1700

Fax (612)607-6444

Pace Analytical Green Bay
1241 Bellevue Street
Suite 9

Green Bay, WI 54302
Phone (920)469-2436

Yy

Preserved Containers

~
- J
- 2
: Collect DA RO e w
teni | Sampletn L ”,.,,;.. Date/Time . .~ |LabID | Matrix g LAB USE ONLY
1 ROCHESTERB-10-4  £¢)/ |5/28/200909:30 | 1096030001 Solid 1 X N\QN 20,
2 ROCHESTER B-14-8  O0Z 5/28/2009 09:40 | 1096030002 Solid 1 X 1 _J
3 ROCHESTER B-2 0-4 &\\w 5/28/2009 10:30 | 1096030003 Solid 1 X
4 ROCHESTER B-2 4-8 %N\\ 5/28/2009 10:40 | 1096030004 Solid 1 X 4
m i
. e -Comments.
Transfers wo_%\wmmn wJK o~ Umam: ime Received By Date/Time
! Ao g&/&%\% . 2 2
2 Welsbe A/ W7 &S R EYS 011953
3 7 Q 7 // \N
Cooler Temperature on Receipt QJ °C _ Custody mmﬁ\ Y wq “ Received on _om\ Y \o.. N _ Samples _=Sﬂﬁ Y og N
-~ " ~—
Friday, May 29, 2009 8:54:25 AM FMT-ALL-C-002rev.00 24March2009 Page 1 of 2

12 of 13



/?
/Aacehnalyticdl Glient Name % 4 0 - MAJ Project # 4017993

{
|

Courier: [ ] FedEx ] UPS [JusPs [ Client []Commercial [ 1 Pace Other‘ { )Q_Q-('(' ()@
=]

Tracking #:
Custody Seal on Cooler/Box Present: <gyes [ no Seals intact: /E&es J no

Packing Material: F Bubble Wrap %@ubble Bags [ None [ Other
A 6 Type of Ice: Blue None ] Samples on ice, cooling process has begun

Thermometer Use

Cooler Temperature 67 Biological Tissue is Frozen: Yes No Di::’n?::t::‘i,ﬁa' %%eg%eXWZ/
Temp should be above freezing to 6°C Comments: ! i
Chain of Custody Present: S@es [ONo  [IN/A |1,
Chain of Custody Filled Out: ‘é@es ONo Ona|2.
Chain of Custody Relinquished: Kes Oivo  Ovia [3.
Sampler Name & Signature on COC: I Oves [INo E@A 4.
Samples Arrived within Hold Time: )ﬁ;es ONo  [ON/A |5,
Short Hold Time Analysis (<72hr): " Oves Wo Tnas.
Rush Turn Around Time Requested: ‘ﬂ.&es lElNo CInA |7. @///
Sufficient Volume: Wes ONo  CInvA |8. ’
Correct Containers Used: %es Ono Onialjo.

-Pace Containers Used: ﬁes ONo  [OInia
Containers Intact: r)éYes CNe  [INA [10.
Filtered volume received for Dissolved tests Oves [No %/A 11.
Sample Labels match COC: )§¥es Ono  Onvaj12.

-Includes date/time/ID/Analysis Matrix: 6
All containers needing preservation have been checked. Oves Do ;éN/A 13,
et 4041252 e T

Initial when Lot # of added

exceptions: VOA, coliform, TOC, O&G, WI-DRO (water) Oves [No completed preservative
Samples checked for dechlorination: Oves [CINo MIA 14.
Headspace in VOA Vials ( >6mm): Oves OnNo @/A 15.
Trip Blank Present: Oves [No ﬁm 16.
Trip Blank Custody Seals Present Oves [INo /@
Pace Trip Blank Lot # (if purchased):

Client Notification/ Resolution: Field Data Required? Y / N

Person Contacted: Date/Time:

Comments/ Resolution:

Project Manager Review: \w/ Date: 7] / I / o7

v L 2

Note: Whenever there is a discrepancy affecting North Carolina compliance samples, a copy of this form will be sent to the North Carolina DEHNR
Certification Office (i.e out of hold, incorrect preservative, out of temp, incorrect containers)
F-ALLCQQ3rev. September2006
e o] i St



Pace Analytical

Services, Inc.

aCEAnaMica/ ’ 1700 Elm Street - Suite 200

www.pacelabs.com

November 24, 2009

Ms. Nancy Rodning

Delta Consultants

5910 Rice Creek Parkway
Suite 100

Saint Paul, MN 55126

RE: Project: Bemidji
Pace Project No.: 10116667

Dear Ms. Rodning:

Enclosed are the analytical results for sample(s) received by the laboratory on November 10, 2009.
The results relate only to the samples included in this report. Results reported herein conform to the
most current NELAC standards, where applicable, unless otherwise narrated in the body of the
report.

This report contains data that were produced by a subcontracted laboratory certified for the fields of
testing performed.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
Carolynne Trout

carolynne.trout@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

a,

.nebc z 1 of 10

Minneapolis, MN 55414

(612)607-1700

Page 1 of 8



Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
(612)607-1700

CERTIFICATIONS

Project: Bemid;ji
Pace Project No.: 10116667

Green Bay Certification IDs

1241 Bellevue Street Green Bay, WI 54302 New York Certification #: 11887
Wisconsin DATCP Certification #: 105-444 Minnesota Certification #: 055-999-334
Wisconsin Certification #: 405132750 Louisiana Certification #: 04168
South Carolina Certification #: 83006001 Kentucky Certification #: 82
North Dakota Certification #: R-150 lllinois Certification #: 200050
North Carolina Certification #: 503 Florida/NELAP Certification #: E87948
California Certification #: 09268CA New York Certification #: 11888
REPORT OF LABORATORY ANALYSIS Page 2 of 8

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

ACCo

.neb.c z 2 of 10



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

ace Analytical

www.pacelabs.com

SAMPLE SUMMARY

Project: Bemid;ji

Pace Project No.: 10116667

Lab ID Sample ID Matrix Date Collected Date Received
10116667001 BEMIDJI B-1 0-4' Solid 11/05/09 08:45 11/10/09 16:55
10116667002 BEMIDJI B-1 4-8' Solid 11/05/09 09:00 11/10/09 16:55
10116667003 BEMIDJI B-2 0-4' Solid 11/05/09 09:40 11/10/09 16:55
10116667004 BEMIDJI B-2 4-8' Solid 11/05/09 09:55 11/10/09 16:55

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

ACCo

Page 3 of 8

.neb.c z 3 of 10



ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: Bemid;ji
Pace Project No.: 10116667
Analytes

Lab ID Sample ID Method Analysts Reported Laboratory
10116667001 BEMIDJI B-1 0-4' EPA 9060 Modified DJR 3 PASI-G
10116667002 BEMIDJI B-1 4-8' EPA 9060 Modified DJR 3 PASI-G
10116667003 BEMIDJI B-2 0-4' EPA 9060 Modified DJR 3 PASI-G
10116667004 BEMIDJI B-2 4-8' EPA 9060 Modified DJR 3 PASI-G

REPORT OF LABORATORY ANALYSIS Page 4 of 8

This report shall not be reproduced, except in full,
without the written consent of

ACCo

‘nelac:

Pace Analytical Services, Inc..

4 of 10



Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com

PROJECT NARRATIVE

Project: Bemid;ji
Pace Project No.: 10116667

Minneapolis, MN 55414
(612)607-1700

Method: EPA 9060 Modified
Description: Total Organic Carbon
Client: Delta Environmental
Date: November 24, 2009

General Information:
4 samples were analyzed for EPA 9060 Modified. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

ACCo

;:“::I neb.cj‘ 5 of 10

Page 5 of 8



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Project:
Pace Project No.:

Bemid;ji
10116667

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Sample: BEMIDJI B-1 0-4' Lab ID: 10116667001
Results reported on a "wet-weight" basis

Collected: 11/05/09 08:45

Received: 11/10/09 16:55 Matrix: Solid

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 9640 mg/kg 2080 1 11/17/09 12:59 7440-44-0
Total Organic Carbon 2900 mg/kg 2040 1 11/17/09 13:04 7440-44-0
Mean Total Organic Carbon 6230 mg/kg 2060 1 11/17/09 13:04 7440-44-0 S9

Sample: BEMIDJI B-1 4-8' Lab ID: 10116667002
Results reported on a "wet-weight" basis

Collected: 11/05/09 09:00

Received: 11/10/09 16:55 Matrix: Solid

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 518 mg/kg 251 1 11/17/09 13:13 7440-44-0
Total Organic Carbon 552 mg/kg 251 1 11/17/09 13:17 7440-44-0
Mean Total Organic Carbon 535 mg/kg 251 1 11/17/09 13:17 7440-44-0 S9

Sample: BEMIDJI B-2 0-4' Lab ID: 10116667003
Results reported on a "wet-weight" basis

Collected: 11/05/09 09:40

Received: 11/10/09 16:55 Matrix: Solid

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 4070 mg/kg 510 1 11/18/09 13:12 7440-44-0
Total Organic Carbon 3000 mg/kg 515 1 11/18/09 13:17 7440-44-0
Mean Total Organic Carbon 3540 mg/kg 513 1 11/18/09 13:17 7440-44-0  S9
Sample: BEMIDJI B-2 4-8' Lab ID: 10116667004  Collected: 11/05/09 09:55 Received: 11/10/09 16:55 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 480 mg/kg 253 1 11/18/09 13:25 7440-44-0
Total Organic Carbon 494 mg/kg 251 1 11/18/09 13:31 7440-44-0
Mean Total Organic Carbon 487 mg/kg 252 1 11/18/09 13:31 7440-44-0 S9

Date: 11/24/2009 07:47 AM

REPORT OF LABORATORY ANALYSIS

Page 6 of 8

This report shall not be reproduced, except in full,

without the written consent of

ACCo,

i“:;dhebc’ﬁlz

Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

QUALITY CONTROL DATA

Project: Bemid;ji

Pace Project No.: 10116667

QC Batch: WETA/5217 Analysis Method: EPA 9060 Modified

QC Batch Method:  EPA 9060 Modified Analysis Description: 9060 TOC Average

Associated Lab Samples: 10116667001, 10116667002, 10116667003, 10116667004

METHOD BLANK: 234269 Matrix: Solid

Associated Lab Samples: 10116667001, 10116667002, 10116667003, 10116667004

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Mean Total Organic Carbon mg/kg ND 250 11/17/09 10:16
LABORATORY CONTROL SAMPLE: 234270
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Mean Total Organic Carbon mg/kg 1000 980 98 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 234271 234272
MS MSD
252480001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Mean Total Organic Carbon mg/kg 1060 503 501 1470 1590 81 105 50-150 8 30
Date: 11/24/2009 07:47 AM REPORT OF LABORATORY ANALYSIS Page 7 of 8

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
(612)607-1700

QUALIFIERS

Project: Bemid;ji
Pace Project No.: 10116667

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

Pace Analytical is NELAP accredited. Contact your Pace PM for the current list of accredited analytes.

U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

PASI-G Pace Analytical Services - Green Bay

ANALYTE QUALIFIERS

S9 The laboratory is not accredited for this parameter by the certifying body for this state.

Date: 11/24/2009 07:47 AM REPORT OF LABORATORY ANALYSIS Page 8 of 8

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Sample Condition Upon Receipt

ce Analytical Client Name: ywWwpc v / DNe Project #

pbe 7

I
Courler: [] Fed Ex [1 uPs [J usPs [] client [J Commercial Il Pace Other
Tracking #:
Custody Seal on Cooler/Box Present: [ yes [ no Seaisintact: [J yes E ho

Packing Material: [] Bubble Wrap [ Bubble Bags [J None [J Other Temp Blank: Yes No %

Thermometer Used 80344042 o(779435y  Type of loe: @D Blue None [ Samples on ice, cooling process has begun
e Date and Initlale of peraon examining

Cooler Temperature 5.9 WdtBlologlcal Tissue Is Frozen: Yes No contents: %
Temp should be above freezing to 6°C Qe Comments:
Chaln of Custody Present: Kyes [INo [Iwald
Chain of Custody Fillad Out: Bves ONo [valz
Chain of Custody Relinquished: Bves [ONe [INA|3
Sampler Name & Signature on COC: Klves [INo [INA[4
Samples Arrived within Hold Time: Pyves Cvo CINALS,
Short Hold Time Analysls (<72hr): Clves Kivo Civals.
Rush Turn Around Time Requested: Oves MNo [WAl7
Sufficient Volume: Pves CInoe [Iva s
Correct Contalners Used; Blves [INo [N |9
-Pace Containers Used: Pdves [OINo [ONA
Containers Intact: Bves ONo [INA[10.
Filtered volume received for Dissolved tosts Clves Cino [(RVA 11,
Sample Labels match COC: Cives Bllo [INA |12, Benwily.s B-) 0-4" o~ co¢ Remuelyi SL O g

et \S' ‘e Saciale (D
ncludes dateftime/ID/Analysis __ Matrix:_____ Sl Jotln 3 g e T
All containers needing acid/base preservation have been Clves CINo va 13, 0 HNO3 O H2804 0 NaOH O HCI

chacked. Noncomnliance are noted in 13,

Samp #
e oo e 40521 O D A
Initial when Lot # of added
Exceptions: VOA,Coliform, TOG, Off and Grease, WI-DRO (water’ Dves Bho completed J_preservalive
Samples checked for dachlorination: Cves Ko [CINA |14,
Headepace in VOA Vials { >6mm): Ovee ONo Bwal4s.
Trip Blank Present; Oves Eio [IN/A|16.
Trip Blank Custody Seals Present Cves [ONo KA
{Pace Trip Blank Lot # (if purchased):
Client Notification/ Resolution: Fleld Data Required? Y / N
Person Contacted: _AL() (,Qdow S 74"\ PR DaterTime: /ﬂé‘[ /0 7

Comments/ Resolution:_Ofe £ 0 220 (lpced = Cotlol o (U@’/M el Lre]
{ £ . H 2 € IO IMPOCH. fl#”ﬂ(&ma/a.—aac&

A0 ey Coadrt Mo o, 51-0-971- 5150

,’ AAD Cad 114 fa i A‘ ””6 09 e Hivg O L.i’.* ’ I‘AJL Ca)d Lo
@de— Y iacovvretty (i]‘md-‘ Niploa
Project Manager Review: / ' Date: 5 (llj / ) ?
Note. Whenever there is a discrepancy affecting North Carolina compliance samples, a copy of this form will be sent to the NohAQatyfical BEMNES, Inc.
-L.213Rev.00, 05Aug2009 1700 Eim Street SE, Suite 200, Minneapolis, MN 55414
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Pace Analytical Services, Inc.

aCEAnaMica/ ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
(612)607-1700

February 02, 2010

Ms. Nancy Rodning

Delta Consultants

5910 Rice Creek Parkway
Suite 100

Saint Paul, MN 55126

RE: Project: Crystal Airport 19382 DEL 06
Pace Project No.: 10120842

Dear Ms. Rodning:

Enclosed are the analytical results for sample(s) received by the laboratory on January 20, 2010.
The results relate only to the samples included in this report. Results reported herein conform to the
most current NELAC standards, where applicable, unless otherwise narrated in the body of the
report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
Carol Davy for
Carolynne Trout

carolynne.trout@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS Page 1 of 9

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
(612)607-1700

CERTIFICATIONS

Project: Crystal Airport 19382 DEL 06
Pace Project No.: 10120842

Green Bay Certification IDs

1241 Bellevue Street Green Bay, WI 54302 New York Certification #: 11887
Wisconsin DATCP Certification #: 105-444 Minnesota Certification #: 055-999-334
Wisconsin Certification #: 405132750 Louisiana Certification #: 04168
South Carolina Certification #: 83006001 Kentucky Certification #: 82
North Dakota Certification #: R-150 lllinois Certification #: 200050
North Carolina Certification #: 503 Florida/NELAP Certification #: E87948
California Certification #: 09268CA New York Certification #: 11888
REPORT OF LABORATORY ANALYSIS Page 2 of 9

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

ACCo

.neb.c z 2 of 13



ace Analytical

www.pacelabs.com

Project:

Crystal Airport 19382 DEL 06

SAMPLE SUMMARY

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Pace Project No.: 10120842

Lab ID Sample ID Matrix Date Collected Date Received
10120842001 Crystal B-2 SL 0-4' Solid 01/20/10 09:20 01/20/10 16:23
10120842002 Crystal B-2 SL 4-8' Solid 01/20/10 09:30 01/20/10 16:23
10120842003 Crystal B-1 SL 0-4' Solid 01/20/10 10:00 01/20/10 16:23
10120842004 Crystal B-1 SL 4-8' Solid 01/20/10 10:10 01/20/10 16:23

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

ACCo

‘nelac:

30f13

Page 3 0of 9



ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: Crystal Airport 19382 DEL 06
Pace Project No.: 10120842
Analytes

Lab ID Sample ID Method Analysts Reported Laboratory
10120842001 Crystal B-2 SL 0-4' EPA 9060 Modified DJR 3 PASI-G
10120842002 Crystal B-2 SL 4-8' EPA 9060 Modified DJR 3 PASI-G
10120842003 Crystal B-1 SL 0-4' EPA 9060 Modified DJR 3 PASI-G
10120842004 Crystal B-1 SL 4-8' EPA 9060 Modified DJR 3 PASI-G

REPORT OF LABORATORY ANALYSIS Page 4 of 9

This report shall not be reproduced, except in full,
without the written consent of

ACCo

‘nelac:

Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com

PROJECT NARRATIVE

Project: Crystal Airport 19382 DEL 06
Pace Project No.: 10120842

Minneapolis, MN 55414
(612)607-1700

Method: EPA 9060 Modified
Description: Total Organic Carbon
Client: Delta Environmental
Date: February 02, 2010

General Information:
4 samples were analyzed for EPA 9060 Modified. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
QC Batch: WETA/5664
A matrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s): 3022149001,4027705006
MO: Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.
*MS (Lab ID: 259621)
* Mean Total Organic Carbon
* MSD (Lab ID: 259622)
* Mean Total Organic Carbon

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

ACCo

i“::.nebcu? 5 of 13
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Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com

ANALYTICAL RESULTS

Minneapolis, MN 55414

(612)607-1700

Project: Crystal Airport 19382 DEL 06
Pace Project No.: 10120842
Sample: Crystal B-2 SL 0-4' Lab ID: 10120842001 Collected: 01/20/10 09:20 Received: 01/20/10 16:23 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 4340 mg/kg 2000 1 01/29/10 14:39 7440-44-0
Total Organic Carbon 3340 mg/kg 1960 1 01/29/10 14:42 7440-44-0
Mean Total Organic Carbon 3840 mg/kg 1980 1 01/29/10 14:42 7440-44-0
Sample: Crystal B-2 SL 4-8' Lab ID: 10120842002 Collected: 01/20/10 09:30 Received: 01/20/10 16:23 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 590 mg/kg 250 1 01/29/10 14:56 7440-44-0
Total Organic Carbon 548 mg/kg 250 1 01/29/10 15:03 7440-44-0
Mean Total Organic Carbon 569 mg/kg 250 1 01/29/10 15:03 7440-44-0
Sample: Crystal B-1 SL 0-4' Lab ID: 10120842003 Collected: 01/20/10 10:00 Received: 01/20/10 16:23 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 336 mg/kg 251 1 01/29/10 15:08 7440-44-0
Total Organic Carbon 580 mg/kg 251 1 01/29/10 15:13 7440-44-0
Mean Total Organic Carbon 458 mg/kg 251 1 01/29/10 15:13 7440-44-0
Sample: Crystal B-1 SL 4-8' Lab ID: 10120842004  Collected: 01/20/10 10:10 Received: 01/20/10 16:23 Matrix: Solid
Results reported on a "wet-weight" basis
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Total Organic Carbon Analytical Method: EPA 9060 Modified
Total Organic Carbon 4670 mg/kg 980 1 01/29/10 15:26 7440-44-0
Total Organic Carbon 6550 mg/kg 971 1 01/29/10 15:33 7440-44-0
Mean Total Organic Carbon 5610 mg/kg 976 1 01/29/10 15:33 7440-44-0
Date: 02/02/2010 03:09 PM REPORT OF LABORATORY ANALYSIS Page 6 of 9

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

ACCo,

.neb.c z 6 of 13



ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

QUALITY CONTROL DATA

Project: Crystal Airport 19382 DEL 06
Pace Project No.: 10120842
QC Batch: WETA/5664 Analysis Method: EPA 9060 Modified
QC Batch Method:  EPA 9060 Modified Analysis Description: 9060 TOC Average
Associated Lab Samples: 10120842001, 10120842002, 10120842003, 10120842004
METHOD BLANK: 259619 Matrix: Solid
Associated Lab Samples: 10120842001, 10120842002, 10120842003, 10120842004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Mean Total Organic Carbon mg/kg ND 250 01/29/10 12:50
LABORATORY CONTROL SAMPLE: 259620
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Mean Total Organic Carbon mg/kg 1000 1110 111 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 259621 259622
MS MSD
4027705006  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mean Total Organic Carbon mg/kg 29200 25000 23500 36700 34900 30 24 50-150 5 30 MO
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 259623 259624
MS MSD
3022149001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mean Total Organic Carbon mg/kg 97.3J 499 493 504 438 82 69 50-150 14 30

Date: 02/02/2010 03:09 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

acc

Page 7 of 9

7 of 13



Pace Analytical Services, Inc.

aCEAnaMical ’ 1700 Elm Street - Suite 200

www.pacelabs.com Minneapolis, MN 55414
(612)607-1700

QUALIFIERS

Project: Crystal Airport 19382 DEL 06
Pace Project No.: 10120842

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

Pace Analytical is NELAP accredited. Contact your Pace PM for the current list of accredited analytes.

U - Indicates the compound was analyzed for, but not detected.

LABORATORIES

PASI-G Pace Analytical Services - Green Bay

ANALYTE QUALIFIERS

MO Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.

Date: 02/02/2010 03:09 PM REPORT OF LABORATORY ANALYSIS Page 8 of 9

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: Crystal Airport 19382 DEL 06
Pace Project No.: 10120842
Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10120842001 Crystal B-2 SL 0-4' EPA 9060 Modified WETA/5664
10120842001 Crystal B-2 SL 0-4' EPA 9060 Modified WETA/5665
10120842002 Crystal B-2 SL 4-8' EPA 9060 Modified WETA/5664
10120842002 Crystal B-2 SL 4-8' EPA 9060 Modified WETA/5665
10120842003 Crystal B-1 SL 0-4' EPA 9060 Modified WETA/5664
10120842003 Crystal B-1 SL 0-4' EPA 9060 Modified WETA/5665
10120842004 Crystal B-1 SL 4-8' EPA 9060 Modified WETA/5664
10120842004 Crystal B-1 SL 4-8' EPA 9060 Modified WETA/5665
Date: 02/02/2010 03:09 PM REPORT OF LABORATORY ANALYSIS Page 9 of 9

without the written consent of

ACCo

‘nelac:

This report shall not be reproduced, except in full,
Pace Analytical Services, Inc..
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Sample Condition Upon Recoipt

ceAnaylical”  Gjignt Name: !{ e Q;%o\ " Project# JDI20%4 7

I
Courler: [] Fed Ex [1 UPs OJ usPs [ client L3 commercial Eﬁe Other
Tracking #
Custody Seal on Cooler/Box Present: yes [1 no Sealsintact [J yes [ no

Packing Materlal: [ Bubble Wrap |2'8u/bble Bags [J None [] Other Temp Blank: Yes No~~

Thermometer Used 80344042 or 179425 Typeotfice: Wet Blue None [0 samples on ice, cooling process has
Cooler Temperature Q*Lf Blologloal Tiasiié Is Frozen: ves o D:::n ::'::':'"" fD %‘9
Temp.should be above freezing to 6°C Comments:
Chaln of Custody Present: D’?{ Cno  Chva 1
Chain of Custody Fillad Out ifes Co CINA 2
Chain of Custody Relinqulshed: Hifes CNo Onala
Sampler Name & Signature on COC: Elves LiNo [INA 4
Samples Arrived within Hold Time: [Aes Oo _CINA S,
Short Hold Time Analysis (<72hr): Clves B CNAle,
Rush Turn Around Time Requested: Clves 0 Clvaly
Sufficient Volume: D(es CiNo [CINA B
Correct Contalners Used: Dﬁs Cne CInAJ9
-Pace Containers Used: Dds CNo . CIvva
Containers Intact: lz(es ONe O [10.
Filterad volume recelved for Dissolved tests Clves-EINo BﬁA 11.
Sample Labels mateh COC: ,{:{éem No [INA[12,
-includes datefime/ID/Analysls __Matrix: = e
cwns. N O Ot Dl 0T g g e
p
. | Oves @ |Mitial when ,-Lot # of added
Exceptions: VOA,Coffform, TOG, Off and Greass, WI-DRO (water completed preservative
Samples checked for dechlorination; Oves [INo I?@\ 14.
Headepace in VOA Vials ( >8mm): Clves TNo AY15.
Trip Blank Present: ' Oves [INo 1;2@\ 16.
Trip Blank Custody Seals Present Oves [INo D/
Pace Trip Blank Lot # (if purchased):
Client Notification/ Resolution: Field Data Required? Y/ N
Person Contacted: Date/Time:
Commoents/ Resolution:

Projeact Manager Review: 0 M Date: { (1 | l 1O

Note: Whenever there is a discrepancy affecting North Carelina compliance samples, a copy of this form will be sent to the Nt Qatylica BEMNES, Inc.
F-L213Rev.00, 05Aug2009 1700 Eim Street SE, Suite 200, Minneapolis, MN 55414
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Chain of Custody

Workorder: 10120842

o114

%&/_

Workorder Name

Owner Received Date:

aceAnalytical”

www.pacelabs.com

1/20/2010 2/2/2010

"Report

:Crystal Airport 19382 DEL 06
-Subcbrit SR

Results Requested By:

Requeste:

Carolynne Trout

Pace Analytical Services, Inc.
1700 Elm Street, Suite 200
Minneapolis, MN 55414
Phone (612)607-1700

Fax (612)607-6444

Pace Analytical Green Bay

1241 Bellevue Street

Suite 9

Green Bay, WI 54302
Phone (920)469-2436

X|X|%{x| TAHC OGO

w
g
o
C LD 3 LAB USE ONLY
1 Crystal B-2 SL 0-4' QO |1/201201009:20 | 10120842001 1 TL 5 K
2 Crystal B-2 SL 4-8' D4 | 172012010 09:30 | 10120842002 | Solid 1 i '
3 Crystal B-1 SL 0-4' (0% | 17202010 10:00 | 10120842003 | Solid 1 ,
4 Crystal B-1 SL 4-8 1/20/2010 10:10 | 10120842004 | Sofid 1 \%
5

Transfers Released By Received By

1 (Tt |Poce ade Ihibo 1600

2 WA Jgz1)0 RFA  Ra\ —~ 2 pr])o 0¥ps % 0

w _ | 2 081742
Cooler Temperature on Receipt °C _ Custody Seal Y or N _ Receivedonlice Y or N _ Samples Intact Y or N

Thursday, January 21, 2010 4:06:24 PM

FMT-ALL-C-002rev.00 24March2009 Page 1of 1
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Pace Analytical Services, Inc.
1241 Bellevue Street, Suite 9
Green Bay, WI 54302

/g? | | Sample Condition pon Receipt
”_FPaceAnalytical

l{'/ Client Name: Pi(E - MN Project # o114
Courier: |~ FedEx [~ UPS [~ USPS [ Client N Commercial ™ Pace Other
Tracking #:

Custody Seal on Cooler/Box Presentﬁxyes ™ no Seals intact: INyes [ no

Custody Seal on Samples Present: {" yes N]o Sealsintact: |~ yes { no
Packing Material: Y Bubble Wrap NUbble Bags 1{ -None Other
Thermometer Used Qrp Type of Ice: Blue Dry None I~ Samples on ice, cooling process has begun
Cooler Temperature ?b U Biological Tissue is Frozen: { yes
Temp Blank Present: -Kyes “ no j-no Person examining contents:
. . 1o
Temp should be above freezing to 6°C for all sample except Biota. Da'lt.e.l - ] |ga/“ e
Biota Samples should be received < 0°C. Comments: Initials:
Chain of Custody Present: \QYes Ono  ONa 1.
AN
Chain of Custody Filled Out: \Q\Yes One OnA|2.
Chain of Custody Relinquished: \G(es ONe [INAJ3.
Sampler Name & Signature.en COC: Oves \Slqo Ona4,
Samples Arrived within Hold Time: \Q(es CNo  [(IN/A (5.
Short Hold Time Analysis (<72hr): Oves N0 [IN/A 6.
~

Rush Turn Around Time Requested: “Nyes Ono Ona|7.
Sufficient Volume: Tes Ono O s,
Correct Containers Used: \Q/es ONo Owva |9,

-Pace Containers Used: Tes Oivo  Clwa
Containers Intact: &es COne  CIN/A10.
Filtered volume received for Dissolved tests OvYes Nyo CINvA |11,
Sample Labels match COC: E\‘es Ono OnNaj12,

-Includes date/time/ID/Analysis Matrix: %
All containers needing preservation have been checked. -

Oves ONo \SQ/A 13.
All containers needing preservation are found to be in
compliance with EPA recommendation; Oves CNo Sy/A
Initial when Lot # of added
exceptions: VOA, coliform, TOC, O&G, WI-DRO (water) Oves Ono completed preservative
Samples checked for dechlorination: Oves ONo EN/A 14.
Headspace in VOA Vials ( >6mm): Oves [INo \TSIQ/A 15.
Trip Blank Present: Oves Ono ‘S.QIA 16.
Trip Blank Custody Seals Present Oves CIo LA
Pace Trip Blank Lot # (if purchased):
Client Notification/ Resolution: Field Data Required? Y / N
Person Contacted: Date/Time:
Comments/ Resolution:
Project Manager Review: pate: 7 —22-10

Note: Whenever there is a discrepancy affecting North Cart
incorrect preservative, out of temp, incorrect containers)

mpliance samples, a copy of this form will be sent to the North Carolina DEHNR Certification Office (i.e out of hold,

F-ALL-C-006-R .05 300¢t2009) SCUR F
+-02 (300c12009) SCUR Form . 13 of 13



APPENDIX S

GIS Map Layer of Fire Foam Training and Discharge Areas and

Sample Locations (Electronic File)
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