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ES. EXECUTIVE SUMMARY 

The 3M Company (3M) Cottage Grove, Minnesota facility has been in operation since 

1947. The facility currently manufactures a range of products, some of which include 

adhesive products, specialty paper, industrial polymers, abrasives, and reflective road 

sign materials and also engages in research and development. 3M has worked 

cooperatively with the Minnesota Pollution Control Agency (MPCA) since the early 

1980s in assessing and addressing the facility’s past on-site waste disposal issues. 

3M has expressed its intention to voluntarily assess the presence of fluorechemicals 

associated with the manufacturing operations at the Cottage Grove facility. The 

fluorochemicals (FCs) include the following compounds: 

¯ Perfluorooctanoic acid (PFOA) - An 8-carbon (C8) carboxylate. 

¯ Perfluorooctane sulfonate (PFOS) - An 8-carbon (C8) sulfonate. 

¯ Perfluorohexane sulfonate (PFHS) - A 6-carbon (C6) sulfonate. 

¯ Perfluorobutane sulfonate (PFBS) - A 4-carbon (C4) sulfonate. 

In December 2004, 3M submitted to the MPCA the Facility-wide FluorochemieaI (FC) 

Investigation Work Plan (FC Work Plan) to assess these FCs at its Cottage Grove, 

Minnesota plant. The MPCA approved the Work Plan with modifications in January 

2005. 

FC ASSESSMENT 

Activities conducted under the FC Work Plan were initiated with a file review in January 

2005. This review was conducted to collect information on the historic 3M Cottage 

Grove facility waste generation, waste disposal, or treatment both on-site and off-site. 

The field assessment commenced in March 2005 and was completed in August 2005. It 

consisted of the following: 

Groundwater and Additional Assessment - In March and May 2005, field 
data and groundwater samples were collected from 21 existing monitoring 
wells, six production wells, and two water supply wells at the 3M Cottage 
Grove facility. One monitoring well (MW-6) could not be sampled due to an 
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obstruction in the well borehole. A sample of water from the tap at Bldg. 116 
(cafeteria) was collected after granular activated carbon (GAC) treatment unit. 

Additionally, the four pumping wells at the former 3M Woodbury disposal site 
(Woodbury Site) and the combined discharge from these wells, which provide 
non-contact process water for the 3M Cottage Grove facility, were sampled 
once per month for three months in March, April, and May 2005. At the same 
time, the discharge from the 3M Cottage Grove non-contact process water 
retention pond also was sampled. 

Soil Assessment - In May 2005, the soil assessment included 16 soil borings 
installed to depths ranging from 25 to 70 feet below ground surface (ft bgs) 
and 112 composite soil samples collected at 5-ft intervals from the soil 
borings. 

Fifty (50) surface soil samples were collected from two shallow depths at 25 
locations in drainageways, areas where FCs were handled, and other general 
site locations. 

Sediment and Surface Water - In August 2005, a sediment and surface water 
assessment was conducted at the 3M Cottage Grove facility and the 
Mississippi River. Twenty (20) sediment samples and nine surface water 
samples were collected from the east and west coves and the Mississippi 
River. Six sediment samples, colocated with six surface water samples, were 
collected from the 0-10 cm depth interval at locations upstream, adjacent, and 
downstream of the facility in the Mississippi River. Sediment samples were 
collected from three locations in the east and west coves and upstream of each 
cove. One surface water sample was collected from each cove. Also, one 
surface water sample was collected upstream of the east cove but the 
drainageway upstream of the west cove was dry. 

Fish - In August 2005, fish sampling was performed at three reaches of the 
Mississippi River, one upstream, one adjacent to the plant, and one 
downstream. A total of 62 fish were collected including 11 smallmouth bass, 
30 channel catfish and 21 .bluegill sunfish. Whole body or filet tissue samples 
were prepared from the collected specimens for chemical analyses. 

¯ File Review and Interviews - A file review and interviews with retired and 
current employees were conducted to collect information on the historical 

waste generation, waste disposal, or treatment both on-site and off-site. 

All of the samples collected under this FC assessment program were submitted to Exygen 

Research in State College, Pennsylvania, for analyses ofPFOA, PFOS, PFHS, and PFBS. 
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A subset of the soil samples were also selected for grain size distribution and total 

organic carbon (TOC) analyses. 

RESULTS OF THE FC ASSESSMENT AND DATA NEEDS 

The findings from the file review relative to waste disposal locations utilized by the 

facility were submitted to the MPCA in June 2005. This review indicated that, other than 

on-site, there were three key off-site areas where wastes were disposed. These included: 

the former Oakdale disposal site (Oakdale Site), the Woodbury Site, and the Washington 

County Landfill. The Oakdale Site is being assessed by 3M under a related but separate 

work plan. The Woodbury Site has been assessed under the FC Work Plan covered by 

this Data Assessment Report. The MPCA is addressing the Washington County Landfill 

under its Closed Landfill Program. 

It was found that the facility persormel interviews corroborated information from the file 

review and provided additional details. A new item discussed during the personnel 

interviews was the possible existence and location of a former on-site sludge disposal pit. 

No documentation of this pit was evident in the file review and it has not been assessed. 

This former on-site sludge disposal pit has been designated as D9 for future assessment 

purposes. 

Groundwater-The highest FC concentrations were detected in grotmdwater samples 

from monitoring wells MW-12 dewngradient of the D5 - Former Solids Burn Pit Area, 

MW-14 downgradient of the D8 - Former Waste Disposal Area, and MW-101 

downgradient of the D1 Former HF Tar Neutralization Pit. In these areas, PFOA 

concentrations ranged from 150 to 1,863 ppb and PFOS from 80 to 324 ppb. 

The highest FC concentrations detected in groundwater samples collected from pumping 

wells were detected at pumping well PW-6 (155 ppb PFOA). PW-6 is downgradient of 

the D8 Area. Groundwater elevation data collected from the monitoring wells in March 

2005 show that the influence of the pumping wells is most significant in the central plant 

area and is reduced with increasing distance from this area. 
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With respect to groundwater at the 3M Cottage Grove facility, the following data needs 

(additional information that will be useful for assessment) have been identified: 

The file review and personnel interviews indicated that there may be a former 
sludge disposal pit, which had not been assessed previously. This is located 
between the wastewater treatment plant and the D2 Area and will be referred to as 
the D9 Area. Groundwater quality and movement in the area of the D9 sludge 
disposal pit has not been characterized. 

The potential movement of groundwater to surface water, particularly 
downgradient of the DS, DS, and D2 Areas, has not been characterized. 

Of the four pumping wells at the Woodbury Site, pumping well R4 contained the highest 

FC concentrations (19.7-23.3 ppb PFHS, 5.72-11 ppb PFBS, 2.78-3.12 ppb PFOA, and 

1.83-2.29 ppb PFOS). At pumping wells R1 and R3, detected concentrations of PFBS 

and PFHS ranged from 0.337 to 3.47 ppb and 1.03 to 2.61 ppb, respectively. PFOA and 

PFOS were detected in these wells at concentrations ranging from 0.153 to 2.33 ppb and 

0.0562 to 0.144 ppb, respectively. No FCs were detected at pumping well R2. 

Additionally, FCs were detected in the pumping well combined discharge at comparable 

concentrations to the discharge from the Cottage Grove non-contact process water 

retention pond. Thus, the pumping wells at the Woodbury Site have been characterized 

and no further assessment of the Woodbury Site appears to be warranted at this time. 

Soil - The highest concentrations of FCs in soils were found in the D2 and D 1 Areas. In 

the D2 - Former Sludge Disposal Area, the highest FC concentrations (up to 12,350 ppb 

PFOSa) were found in the sludge. Lower concentrations (ranging from 4.39 to 794 ppb 

PFOS) were detected in the underlying native soil, which occurs below approximately 20 

to 25 ft bgs. 

In the D1 - Former HF Tar Neutralization Pit Area, the highest FC concentrations (up to 

4,520 ppb PFOA) were detected in the 5 to 30 ft bgs depth range in borings constructed 

just outside the suspected location of the pit structure and decreased below 30 ft bgs in 

the native soils (ranging from 53.9 to 375 ppb). 

In the D5 - Former Solids Burn Pit Area, concentrations of PFOS (up to 2,310 ppb) and 

PFOA (up to 1,375 ppb) were detected in soil samples to a depth of approximately 15 ft 

For reference, the Minnesota Department of Health (MDH) has established Soil Reference Values for industrial sites of 200,000 
ugikg (ppb) PFOA and 40,000 ppb PFOS. 
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bgs in the one soil boring constructed in this area. Lower concentrations were detected 

at lower depths (34.5 and 46.8 ppb PFOS and 21.8 and 42.5 ppb PFOA). 

In the D8 - Former Waste Disposal Area, concentrations of PFOA (up to 543 ppb) and 

PFOS (up to 983 ppb) were detected in subsurface soils to a depth of 15 ft bgs and at a 

surface soil sample location downgradient of this area. 

At the Fire Training Area, PFOS was detected at concentrations up to 1,820 ppb 

primarily in shallow soils to a depth of 5 ft bgs, with significantly lower concentrations 

detected at lower depths. 

At the Building 15 (location of the former electrochemical fluorination cells) Area, PFOS 

was detected at concentrations up to 833/904(duplicate) ppb in shallow soils (0-5 ft bgs) 

and 1,865 ppb at a depth of 20 to 25 ft bgs. At the Former Wastewater Pond, PFOS was 

detected at a concentration of 805 ppb at a depth of 15 to 20 ft bgs and there was no 

visual evidence of historic sludges at this boring. 

Surface soil samples (0-6 and 6-24 in bgs) collected in the vicinity of buildings where 

FCs were managed (Buildings 7, 16, and 25) generally indicated higher concentrations of 

FCs than samples collected in the vicinity of buildings where FCs wcrc not managed 

(Buildings 22, 102, and 112), the incinerator complex, and the D6 - Former Ash Disposal 

Area. 

The following data needs have been identified for soils at the 3M Cottage Grove facility: 

D5 - Former Solids Burn Pit Area. This area, which is approximately 2 acres in 
size, has not been defined with respect to the horizontal extent and concentrations 
of FCs. Historic records did not show specific limits or boundaries for this area. 
Only one boring was located in this area and soil samples from this boring 
exhibited concentrations of FCs primarily at 0 to 15 ft bgs. 

D8 - Former Waste Disposal Area. Due to access issues, this area is not defined 
with respect to the horizontal extent of any remaining waste burial, which was not 
previously removed. 

D9 - Former Sludge Disposal Pit. This newly identified area has not been 
assessed or characterized and will be referred to as the D9 Area. 
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Sediment - FCs were detected in sediment. Generally, upstream levels were less than 

downstream. 

PFOA sediment concentrations in the east cove (11.7 to 28.7 ppb) are comparable to the 

west cove (4.11 to 38.7 ppb). PFOS sediment concentrations in the east cove (24.2 to 

267 ppb) are higher than at the west cove (15.2 to 91.1 ppb). Higher PFOS 

concentrations were detected in the shallow sediments (0-10 cm) of the east cove than in 

the deeper sediments (10-20 cm). 

In the Mississippi River, average sediment concentrations at sample location R1, R2, and 

R4 were NQ or ND. The average sediment concentrations (8.28 and 13.2 ppb, 

respectively) of PFOS and PFOA were detected at sample location R3, which is adjacent 

to the operating plant portion of the property. 

Surface Water - The average concentrations of FCs in the east cove water sample were 

greater than the concentrations detected in the west cove water sample. In the 

Mississippi River, PFOA and PFOS concentrations were ND or NQ at the R1 through R4 

sampling locations. The only quantifiable concentrations of PFOS and PFOA (0.098 and 

0.132 ppb, respectively) in the water samples were detected at downstream location R5. 

With respect to sediment and surface water, the following data needs have been 

identified: 

¯ Concentrations, if any, of FCs in groundwater entering the river (pore water) are 
not known. 

¯ Distribution, if any, of FCs in surface waters and sediment extending across the 
river are not known. 

Fish - The analytical results indicate that FCs have been detected in fish samples (whole 

body and filet) collected from three reaches of the Mississippi River in the immediate 

vicinity of the Cottage Grove facility. The FCs were detected in each of the three species 

sampled: Channel catfish, Bluegill sunfish, and Smallmouth bass. 
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The following conclusions have been identified for Mississippi River fish: 

The current data set represents one limited round of fish sampling conducted in 
the Mississippi River. 

Pending analytical work being performed on additional fish samplcs by the 
MPCA, further discussions may be warranted relative to additional data needs. 

RECOMMENDATIONS 

Substantial characterization has been completed at the 3M Cottage Grove facility as part 

of the work conducted in 2005. However, data needs were identified and should be 

addressed in order to define the most effective path forward. These additional field 

activities are presented in the following recommendations: 

Groundwater 

Based on accessibility, install a total of three to five groundwater monitoring 

wells, if feasible (based on physical constraints and access considerations), 
downgradient of the D2 and D5 areas toward the river. 

Install t~vo to three groundwater monitoring wells around the perimeter of the 

Former Sludge Disposal Pit (D9 Area) to determine groundwater quality and flow 
direction. 

Define the hydraulic capture and effect of pumping wells PW5 and PW6 by 
collecting water level and drawdown data from existing monitoring wells. 

Soil 

¯ D5 - Former Solids Bum Pit Area. Install an additional three to five soil borings 
to 25 fl bgs to further characterize the extent of FCs in this area. 

D8 - Former Waste Disposal Area. Review information on past survey and 
remediation activities conducted in this area. Based on a review of this 

information and accessibility constraints, determine if a geophysical survey would 
be necessary to further define the horizontal extent of any remaining waste burial 
at this location. 

¯ D9- Former Sludge Disposal Pit. Install two to four soil borings to 25 ft bgs to 
characterize the extent of FCs, if any, in this area. 
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Pore Water/Surface Water/Sediment 

Collect pore water samples using shallow hand-driven well points at 

approximately 25 locations in the Mississippi River’ along the facility shoreline to 
assess possible groundwater discharge through bottom sediments and into the 
river. 

20 equally spaced sampling locations along approximately 4,000 ft of 
shoreline between the D8 Area and the east cove. Conduct a groundwater 
flow net analysis to define the most effective locations for these samples. 

Five locations in the reach between the west cove and monitoring well 

MW-14 to detect any groundwater discharge. 

¯ Collect paired surface water/sediment samples at the following sampling 
locations: 

Pore water sampling locations (25 samples). 

East and west coves and associated drainageways (up to 6 samples). 

¯ Collect surface water samples along a transect across the Mississippi River in 
Reach 3/5 area (estimate 10-15 sampling nodes). 

Fish/Aquatic Biota 

Review pending MPCA fish sampling results. Discuss with MPCA, Minnesota 
Department of Health (MDH), and Minnesota Department of Natural Resources 
(lVIDNR) plans for additional fish sampling in the river to determine the path 

forward. 

Table ES-1 provides a summary of the recommended Phase 2 FC assessment, which 

would be performed under the existing ttealth and Safety Plan (HASP) and FC Work 

Plan. The results of the Phase 2 FC assessment will be documented in the Phase 2 FC 

Data Assessment Report. 
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1. INTRODUCTION 

1.1 BACKGROUND 

The 3M Company (3M) Cottage Grove, Minnesota facility, formerly the 3M Chemolite 

facility, has been in operation since 1947. The facility currently manufactures a range of 

products some of which include adhesive products, specialty paper, industrial polymers, 

abrasives, and reflective road sign materials and also engages in research and 

development of a proprietary nature. 

3M expressed its intention to voluntarily assess the presence of fluorochemicals 

associated with the manufacturing operations at the Cottage Grove facility. The 

fluorochemicals (FCs) include the following compounds: 

¯ Perfluorooctanoic acid (PFOA) - An 8-carbon (C8) carboxylate. 

¯ Perfluorooctane sulfonate (PFOS) - An 8-carbon (C8) sulfonate. 

¯ Perfluorohexane sulfonate (PFHS) - A 6-carbon (C6) sulfonate. 

¯ Perfluorobutane sulfonate (PFBS) - A 4-carbon (C4) sulfonate. 

In December 2004, 3M prepared the Facility-wide Fluorochemical (FC) Investigation 

Work Plan (FC Work Plan) to assess these FCs at its Cottage Grove, Minnesota plant. 

The Work Plan presented a systematic approach to collect data in various environmental 

media related to FC manufacturing operations. In a letter to 3M dated January 31, 2005, 

the MPCA approved the Work Plan with modifications. 

During 2005, 3M implemented the FC site-related investigative program of its Cottage 

Grove, Minnesota facility in accordance with the MPCA-approved FC Work Plan. This 

document is the Data Assessment Report for the facility-wide FC assessment. 

It is important to note thai groundwater sampling for FCs at four monitoring wells (MW- 

4, MW-7, MW-101, and PZ-14) and the tap at Bldg. 116 is conducted on a semiannual 

basis in accordance with 3M’sLetter of Intent (LOI) to the United States Environmental 
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Protection Agency (U.S. EPA) dated March 13, 2003. This periodic sampling is reported 

to the U.S. EPA under the LOI program. The data collected under the LOI program 

from 2003 through 2005 are included in this report to supplement the data collected trader 

the FC Work Plan. 

Additionally, wastewater treatment plant (WWTP) effluent sampling for FCs was 

conducted on a monthly basis in 2003 and 2004 and quarterly in 2005 in accordance with 

a facility National Pollutant Discharge Elimination System (NPDES) permit and the LOI 

program. This sampling is reported to the MPCA and U.S. EPA under the NPDES and 

LOI programs. The data collected under the LOI and NPDES programs from 2003 

through 2005 are included in this report to supplement the data collected under the FC 

Work Plan. 

1.2 PURPOSE OF THE FLUOROCHEMICAL (FC) ASSESSMENT 

The purpose of the FC assessment is to: 

¯ Characterize the presence of these FCs at the site in various media and in the 
adjacent Mississippi River. 

¯ Identify through a file review and interviews, historic off-site disposal locations 
of facility waste streams. 

¯ Prepare this Data Assessment Report. 
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2. ENVIRONMENTAL SETTING 

2.1 SITE LOCATION AND DESCRIPTION 

The 3M Cottage Grove, Washington County, Minnesota facility islocated approximately 

two miles southeast of the City of Cottage Grove (see Figure 2-1) and is approximately 

1700 acres in size. The industrial, developed portion of the site is approximately 200 

acres. 

Bordering the site to the south is the Mississippi River; to the west is farmland and some 

residences; to the north is U.S. Highway 61 and farmland with some residences; and to 

the east are residential areas, a golf course, woodland, and farmland. 

The plant operations and developed portion of the site are located on the southern part of 

the property adjacent to the river as shown in Figure 2-2. There are some groundwater 

monitoring and production wells on the northern portion of the property, but no industrial 

or production operations occur there. The Eagles Point Wastewater Treatment Plant 

(WWTP) is located along the Mississippi River west of the developed portion of the site. 

It is operated by the Metropolitan Council Environmental Services (MCES). 

Additionally, thereis a parcel on the interior portion of the property that is owned by 

Cogentrix, which operates a cogeneration plant. This electrical power generation plant 

provides steam to the 3M Cottage Grove facility. 

The property is bisected by a railroad right-of-way. There is aaaother railroad right-of- 

way along the bank of the Mississippi River. 

2.2 LAND USE AND DEMOGRAPHICS 

The 3M Cottage Grove facility is located in Washington County. As indicated in Section 

2.1, the area immediately surrounding the facility is comprised predominantly of 

farmland and woodland, with some residences primarily to the west and east of the 

facility, and a wastewater treatment plant (Eagles Point) to the southwest. 
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In recent years, Washington County has experienced significant economic and population 

growth. The continued expansion of the Twin Cities metropolitan area has caused a 

spread of developed areas in the cities of Cottage Grove, Woodbury, and Oakdale. 

Cottage Grove is the nearest city to the 3M plant approximately 2 miles to the northwest. 

Woodbury and Oakdale are approximately 7 and 10 miles north of the City of Cottage 

Grove, respectively. 

While much of Washington County has retained its rural atmosphere, the county 

comprises various areas consisting of farmland, woodlands, residential neighborhoods, 

and office and retail complexes along Interstate 94 near Woodbury and Oakdale (2004, 

~w. co. washington, ran. us). 

2.3 TOPOGRAPHY AND DRAINAGE 

The 3M Cottage Grove property is located on a flat to gently undulating bluff 

overlooking the main channel of the Mississippi River. Relief over most of the property 

is only on the order of tens of feet, ranging in elevation from a high of 822 feet above 

mean sea level (msl) on the northern portion to 780 feet msl on the southern portion at the 

edge of the bluff. 

As shown in Figure 2-1, the southern portion of the site has been deeply incised by 

streams and drainage both east and west of the plant operations area, and along the 

Mississippi River, relief is quite steep with land surface elevations ranging from 

approximately 780 feet msl at the top of the bluff to approximately 700 feet msl at the 

riverbank. The western drainageway terminates at a cove (west cove), which flows to the 

Mississippi River. The eastern drainageway originates from a pond north of U.S. 

Highway 61, and follows a southerly direction until it approaches the plant operations 

area where it receives the NPDES-permitted discharges from the plant’s wastewater 

treatment and cooling water system. The drainageway terminates at a cove (east cove), 

which drains to the Mississippi River. 

2-4 

2095.0025 
3MA01551802 



2.4 GEOLOGY 

As shown on cross section A-A’ (Figure 2-3), the 3M Cottage Grove facility is directly 

underlain by fill material and unconsolidated glacio-fluvial deposits of probable 

Quaternary age. The location of the cross section is shown in Figure 2-4. In the northern 

portion of the property, unconsolidated deposits range fxom a few feet to a few tens of 

feet in thickness, are dry, and are unimportant as potential sources of water supply. The 

unconsolidated deposits increase in thickness from north to south across the site and are 

over 100 feet thick near the Mississippi River where a buried bedrock valley exists. 

The boring for monitoring well MW-11 encountered talus slope materials at 

approximately 135 feet below ground surface (bgs) (drill cuttings were identified as 

Oneota Dolomite) and drilled into the Jordan Sandstone at a depth of 168 feet bgs. Thus, 

south of the paleo-bluff, unconsolidated glacio-fluvial materials exceed 135 feet in 

thickness, and at least locally, become important sources of groundwater supply. 

An erosional unconformity lies between the base of the unconsolidated deposits and the 

bedrock beneath the facility. The youngest bedrock in subcrop at the facility is the 

Shakopee and Oneota Dolomites of the Prairie du Chien Group (early Ordovieian age). 

Inspection of well completion logs for monitoring and production wells at the facility 

indicates that these formations underlie much of the northern portion of the property, 

through the central plant area south to a paleo-bluff (the boundary of the buried bedrock 

valley) as shown in Figure 2-3. The bedrock surface closely mimics the present-day 

topography and the cliff line of the bedrock paleo-bluff appears to be located parallel to 

the Mississippi River. 

Underlying the Shakopee and Oneota Formations is the Jordan Sandstone. Several 

production wells at the site tap this formation for water supply. The St. Lawrence 

Formation (a confining layer - shale unit) is present at the base of the Jordan Sandstone, 

approximately 200 feet below the central portion of the site. 
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2.5 WATER USAGE AND HYDROGEOLOGY 

All site production and monitoring wells are completed in the upper water-bearing 

stratigraphic units at the site. The upper water-bearing units consist of the Shakopee- 

Oneota Dolomites, Jordan Sandstone, and unconsolidated deposits. Due to the presence 

of the paleo-bluff, the Jordan Sandstone and Shakopee-Oneota Dolomites are 

hydraulically connected to the unconsolidated deposits near the Mississippi River. 

Literature indicates that the underlying St. Laurence Shale is not considered an aquifer 

but rather a confining unit because it has low vertical permeability to groundwater 

(Lindholm, et al., 1974). 

There are six production wells (PW-1 through PW-6) that supply water for industrial and 

sanitary purposes at the facility. The six production wells were installed during the 

period 1947 to 1970. Wells PW-1 through PW-4 are drilled into the Jordan Sandstone. 

Wells PW-5 and PW-6 are completed entirely in the unconsolidated deposits near the 

Mississippi River. 

The groundwater from four of the production wells (PW-2 through PW-5) is blended on a 

continuous basis in a water supply distribution system for various site needs, including 

production and sanitation. Bottled water or water treated by granular activated carbon 

(GAC) is supplied for drinking. The remaining two production wells are utilized 

independently on a periodic basis for site-wide fire protection (PW-1) and non-contact 

cooling for the site incinerator (PW-6). All groundwater used for production processes is 

treated after use at the on-site wastewater treatment facility, prior to an NPDES-permitted 

discharge to the eastern drainageway (east cove) leading to the Mississippi River. The 

on-site groundwater obtained for non-contact cooling is supplemented by groundwater 

from the 3M Woodbury Site located north of the plant which is conveyed to the facility 

by underground piping. Once utilized for cooling, the non-contact cooling water is 

discharged to an on-site cooling water pond prior to permitted discharge to the eastern 

drainageway where it is combined with the wastewater treatment discharge. 
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Two additional wells (PW-7 and PW-8) are used for water supply on an as needed basis. 

PW-7 is located at the Trap Range and PW-8 is located adjacent to a guard house at the 

plant entrance. 

There are also eight groundwater monitoring wells (MW-1 through MW-8) that were 

installed during a 3M study between 1974 and 1975 in order to maintain an ongoing 

record of groundwater levels. Monitor well PZ-14 was subsequently added for this 

activity. A ninth monitor well (MW-9) was installed on the west side of the plant to 

monitor groundwater conditions at the former coal storage pile area located north of the 

incinerator facility. An old production well was discovered in 1981 on the east side of 

the plant near the wastewater treatment facility and was redesignated as monitor well 

MW-10. During the 1980s, monitoring wells MW-11 through MW-16 were installed to 

monitor several past waste disposal areas and aaa anainonium sulfate release near the 

WWTP. In the late 1990s monitoring wells MW-17, MW-18, and MW-19 were 

installed to monitor groundwater conditions at the closed ash/sludge landfill south of the 

incinerator. Monitoring wells MW-101 and MW-102 were installed in 2002 at a former 

disposal area (D1 Area) to assess the area southeast of the production area. Figure 2-4 

shows the locations of the monitoring and production wells which are known to exist at 

the facility. 

Groundwater elevation data indicate a natural southerly groundwater gradient toward the 

Mississippi River from the 3M property. Figure 2-5 depicts the configuration of the 

water table surface at the plant in March 2005. Groundwater levels have been measured 

and contoured several times and the water table surface configurations have remained 

relatively consistent. 

Pumping of the production wells, which commenced in 1947, has depressed the 

groundwater table below the active portion of the plant property with hydraulic gradients 

directed towards the production wells. 
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3. SUMMARY OF FIELD ACTIVITIES 

The FC assessment field activities were conducted in accordance with the FC Work Plan 

and Health and Safety Plan (HASP) (Appendix B to the FC Work Plan). Field 

procedures were consistent with MPCA site characterization and sampling guidance. 

Any deviations from the FC Work Plan are identified in the following sections of this 

Data Assessment Report. 

3.1 DESCRIPTION OF THE GROUNDWATER ASSESSMENT 

3.1.1 Background 

The FC Work Plan specified that groundwater sampling would be conducted at all 22 

active monitoring wells, six production and two water supply wells at the 3M Cottage 

Grove facility, as well as the tap at the Bldg 116 cafeteria. Additionally, sampling of four 

3M Woodbury disposal site (Woodbury Site) pumping wells, the combined discharge 

from these wells, and the discharge from the non-contact process water retention pond at 

the 3M Cottage Grove facility would be conducted on a monthly basis for three months. 

The Woodbury Site is owned by 3M and is approximately five miles riorth of the 3M 

Cottage Grove facility. Water is pumped from the four production wells at the 

Woodbury Site through an underground pipeline to the 3M Cottage Grove plant for use 

as non-contact process water. Once through the plant, the water is discharged to a 

retention pond. 

3.1.2 On-site Groundwater Sampling 

Groundwater sampling was conducted at the 3M Cottage Grove facility from March 11 

through March 17, 2005 and on May 16, 2005. Figure 3-1 shows the groundwater 

monitoring well and production well locations at the facility and Table 3-1 presents a 

groundwater sampling summary. Water levels were recorded onto well 

evacuation/sampling forms for each of the monitoring wells. A copy of the well 

evacuation/sampling forms is provided in Appendix A. After measuring water levels, the 

wells were purged and sampled in accordance with the MPCA-approved FC Work Plan. 
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Table 3-1 Groundwater Sampling Summary - On-site Wells 
3M Cottage Grove, MN Facility 

Measured Depth 
Well Well to Well Volume Pump 

Sampling Depth Depth Water Diameter Purged Rate= Date 
Location (ft bgs) (ft toc) (ft toc) (in) (gal) (gpm) Sampled 

MW-1b 200 92.64 67.71 6 585 03/16/05 
MW-2b 192 92.00 85.91 6 8 - Dry 03/15/05 

MW-3 210 196.75 99.40 6 440 03/16/05 

MW-4b 200 133.20 108.25 6 425 03/16/05 
MW-5 210 208.70 51.57 6 695 03/16/05 

MW-6b 219 103.20 Dry~ 6 NS 03/16/05 

MW-7 146 140.24 55.07 6 375 03/16/05 
MW-8c 173 172.45 65.45 6 490 05/16/05 

MW-9 104 107.95 47.17 4 120 03/15/05 
MW-10 237 241.50 93.73 8 1,182 03/16/05 

MW-ll 200 186.60 102.90 4 165 03/12/05 

MW-12 141 141.03 93.63 4 35 - DIy 03/15/05 
MW-13 134 134.00 92.03 4 97 03/12/05 

MW-14 64 59.00 26.85 4 24 - Dry 03/16/05 

MW-15 186 186.54 96.08 4 192 03/12/05 

MW-16 140 141.10 93.78 4 103 03/12/05 

MW-17 112 114.36 75.28 4 78 03/15/05 

MW-18 92 93.20 69.07 4 50 03/15/05 
MW-19� 120 120.00 52.33 4 10 - Dry 05/16/05 

MW-101 I00 101.90 94.87 2 3.5 03/12/05 

MW-102 96 94.67 91.97 2 1.5 03/12/05 

PZ,-14 100 187.71 64.26 2 72.5 03/15/05 

PW-1 205 NA 76* 14 8,100 729 03/14/05 

PW-2 202 NA 81’ 20 6,000 749 03/14/05 

PW-3 224 NA 96* " 24 11,320 924 03/14/05 

PW-4 275 NA 112~ 24 12,255 817 03/14/05 

PW-5 150 NA 30~ 36 21,000 1481 03/14/05 

PW-6 143 HA 31~ 20 57t 576 03/14/05 

PW-7 200 NA 75c 4 250 10 05/16/05 

PW-8 208 NA 108~ 4 219 2 03/14/05 

Bldg 116 Tap - 30 03/14/05 

~Pumping rates were provided by the facility based on 200~ measurements. 
t’Measured depths are significantly shallower than previously recorded total depths suggesting borehole collapse. At MW-6, a sample 

could not be collected. 
,Wells contained dedicated pumps that were inoperative. Pumps were removed and samples were collected May 16, 2005. 
dWell was dry due to obstruction in borehole. No sample collected. 

,Water depths are from historic records. 
fWell pump runs continuously. As a result, only a small volume of water was purged through sampling port. 
NA - Not available. 
- Not applicable. 
ft bgs - Feet below ground surface. 
fl toc - Feet below top of casing. 
in - inches. 
gal - gallons. 

gpm - gallons per minute. 
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During the measurement of water levels, it was noted that some of the deep bedrock wells 

exhibited shallower total depths than originally recorded. It is believed that the 

difference in depth is due to borehole collapse within the Jordan Sandstone. 

Groundwater purging volumes at these locations were calculated based on the original 

well depths. In some instances, the wells were dry (MW-6), or exhibited low volumes of 

water accessible for purging, resulting in the well purging dry before the calculated 

volume was obtained. This was noted on the well evacuation/sampling form and samples 

were collected where possible. 

During the March 2005 groundwater sampling event, four wells could not be sampled, 

including MW-6, MW-8, MW-19, and PW-7. Monitoring well MW-6 was dry and a 

sample could not be collected. A total depth was measured at 103.2 feet below top-0f- 

casing (TOC) while the previously recorded total well depth for MW-6 was 219 feet 

below TOC. 

Two monitoring wells, MW-8 and MW-19, contained dedicated pumps that were not 

operational at the time of sampling. Sampling at these locations was postponed until the 

pumps could be removed in early May 2005 and groundwater samples were collected on 

May 16, 2005. 

Production well PW-7 was not sampled in March due to frozen pipes. Sampling at this 

well was postponed until May to allow the pipes to thaw and PW-7 was sampled on May 

16, 2005. 

All groundwater samples were submitted to Exygen Research in State College, 

Pennsylvania for FC analyses, which include PFOA, PFOS, PFBS, and PFHS. 

3.1.2.1 Monitoring Wells 

In accordance with the FC Work Plan, monitoring wells were purged a minimum of three 

well volumes or until they purged dry before sampling was conducted. Temperature, 

specific conductivity, and pH were measured during the purging process so that 

representative groundwater samples could be collected after these parameters stabilized. 

This data was recorded on the well evacuation!sampling forms. Following purging, the 
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wells were allowed to stabilize to minimize the suspended particulate in the sample 

media. Groundwater samples were collected using disposable polyethylene bailers and 

poured into precleaned containers provided by the laboratory. The containers were 

promptly sealed,, labeled, and placed into ice chests cooled to approximately 4 degrees 

Celsius (’C). The sample information was entered onto a Chain-of-Custody (COC) that 

accompanied the samples to the laboratory. 

3.1.2.2 Production and Water Supply Wells 

Due to the necessity in maintaining the operation of the production wells, actual water 

levels could not be recorded. As a result, data was obtained from the facility regarding 

average flow rates for each of the production wells. Information was also gathered on the 

wel~ construction and the frequency of use. Based on this information, purge volumes 

were calculated. 

Since production well PW-6 was operating continuously at the time of sampling, it was 

not necessary to purge this well. However, a groundwater sample was collected after 

allowing sufficient purging to ’clear the sample line. The remaining production and water 

supply wells were being operated intermittently at the time of sampling. These wells 

were turned on manually and kept in operation until the calculated three well volumes 

were purged. Some of the wells (PW-1, PW-2, PW-3, PW-5, and PW-8) were 

constructed with flow meters allowing direct measurement of the flow. Other wells (PW- 

4 and PW-7) did not have flow meters. For these, well volumes were measured based on 

the average flow data provided by the facility and length of time purged. A summary of 

the flow rate data and purged volumes is presented in Table 3-1. 

Groundwater samples from each of the production and water supply wells were collected 

directly from sampling ports within the pump houses. The valves were turned on, water 

was allowed to flow sufficiently to clear the lines, and then the water was poured into 

precleaned containers provided by the laboratory. The containers were promptly sealed, 

labeled, and placed into ice chests cooled to approximately 4 °C. The sample information 

was entered onto a COC .that accompanied the samples to the laboratory. 
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3.1.2.3 Building 116 Tap 

The water at this location is treated with a granular activated carbon (GAC) filter prior to 

use at the tap. This is the only building on the Cottage Grove facility that utilizes treated 

well water for. potable water purpose~. All other buildings are ~upplied with bottled 

water. 

One water sample was collected from a water tap at the Building 116 cafeteria, The 

sample was collected downstream of the carbon filter from a faucet at the cafeteria 

kitchen sink where previous samples had been collected. Prior to sampling, the faneet 

was turned on and allowed to purge for 15 minutes. The estimated purge rate was two 

gallons per minute (gpm). Following purging, the sample was collected directly into 

precleaned containers provided by the laboratory. The containers were promptly sealed, 

labeled, and placed into ice chests cooled to approximately 4 °C. The sample information 

was entered onto a COC that accompanied the samples to the laboratory. 

3.1.3 Woodbury Site Sampling 

Groundwater samples were collected from each of the four Woodbury Site production 

wells, the combined discharge from the wells, and the discharge from the non-contact 

process water retention pond on March 14, April 5, and May 12, 2005. Figure 3-2 shows 

the production, well locations at the Woodbury Site. A sampling summary is presented in 

Table 3-2. 

Due to the necessity in maintaining the operation of the four Woodbury Site production 

wells, actual water levels could not be recorded. Since the production wells operate 

continuously, it was not necessary to purge three well volumes. 
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Table 3-2 Sampling Summary - Woodbury Site Production Wells and Non-Contact 
Process Water 

Samplin~ Location 

Woodbury Site R1 

Woodbury Site R2 

Woodbury Site R3 

Woodbury Site R4 

Woodbury Site Combined Discharge at 
BIdg 56 

Discharge from Retention Pond 

Volume 
Purged 

(~ai) 

Pump 
Ratea 

884 

141 

487 

1,537 

Dates Sampled 

03/14/05, 04/5/05, & 05/12/05 

03/14/05, 04/5/05, & 05/12/05 

03/14/05, 04/5/05, & 05/12/05 

03/14/05, 04/5/05, & 05/12/05 

03/14/05, 04/5/05, & 05/12/05 

0 03/14/05, 04/5/05, & 05/12/05 

aPumping rates were provided by ~;he facility based on 2004 measurements. 
bWell pump runs continuously. Az a result, only a small volume of water was purged through sampling port. 

- Not applicable. 
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Groundwater samples from each of the production wells were collected directly from 

sampling ports within the pump houses. The valves were turned on, water was allowed 

to flow sufficiently to clear and purge the lines, and then the water was poured into 

precleaned containers provided by the laboratory. The containers were promptly sealed, 

labeled, and placed into ice chests cooled to approximately 4 °C. The sample information 

was entered onto a COC that accompanied the samples to the laboratory. 

The combined discharge from the Woodbury Site production wells was sampled directly 

from the non-contact process water supply line thai enters the 3M Cottage Grove facility 

at Building 56. A sampling port on the supply line was opened and allowed to purge 

sufficiently to clear the line. The sample was collected directly from the port into 

precleaned containers providedby the laboratory. The containers were promptly sealed, 

labeled, and placed into ice chests cooled to approximately 4 °C. The sample information 

was entered onto a COC that accompanied the samples to the laboratory. 

The non-contact process water was sampled after it had been through the plant. The 

water is discharged into an open retention pond. The sample was collected from an 

established monitoring point located at the discharge for the pond. The sample was 

collected by lowering a disposable polyethylene bailer into the discharge flow to collect 

the water sample. The water was poured into precleaned containers provided by the 

laboratory. The containers were promptly sealed, labeled, and placed into ice chests 

cooled to approximately 4 "C. The sample information was entered onto a COC that 

accompanied the samples to the laboratory. 

All water samples were submitted to Exygen Research in State College, Pennsylvania for 

FC analy~es. 

3.2 DESCRIPTION OF THE SOIL ASSESSMENT 

3.2.1 Background 

Based upon a review of the historical activities conducted at the plant, the focus of the 

soil sampling program was the known and potential FC management areas (production, 
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fire training, etc.). Additionally, soil samples were collected in other areas of the plant to 

gain an overall understanding of the FC distribution in soils on a plant-wide basis. 

In accordance with the FC Work Plan and MPCA-requested Work Plan modifications, 

the following areas at the 3M Cottage Grove, Minnesota facility were assessed through 

the collection of subsurface soil samples from soil borings and/or surface soil samples: 

¯ D1 - Former HF Tar Neutralization Pit 

¯ D2 - Former Sludge Disposal Area 

¯ D5 - Former Solids Burn Pit Area 

¯ D8 - Former Waste Disposal Area 

¯ Fire Training Area 

¯ Building 15 Area 

¯ Former Wastewater Pond Area 

¯ D6 - Former Ash Disposal Area 

¯ Incinerator Complex 

¯ General Plant Area 

¯ Background Areas (vicinity of monitor wells MW-5 and MW-7) 

All soil samples were analyzed for FCs and a subset of these samples was analyzed for 

sieve (grain size) and total organic carbon (TOC). 

3.2.2 Description of Soil Boring Sampling 

From May 15 to May 26, 2005, a total of 16 soil borings were installed at the 3M facility 

using hollow-stem auger drilling techniques. A total of 116 composite soil samples were 

collected from 5-ft intervals using split-spoon samplers continuously to boring 

termination for descriptive logging and analytical testing. The soil was logged by an 

experienced geologist noting color, texture, moisture content, and any odors or 

discoloration. The soil samples were also screened using an organic vapor meter (OVM). 

OVM readings were recorded on the soil boring logs. 

After descriptive logging, soil samples were collected from each five-foot interval, placed 

in a stainless steel bowl, and blended until homogenized. The composited soil was 

placed into precleaned containers provided by the laboratory. The containers were 

promptly sealed, labeled, and placed into ice chests cooled to approximately 4 °C. The 
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sample information was entered onto a COC that accompanied the samples to the 

laboratory. In accordance with the FC Work Plan, duplicate media samples and rinsate 

blank samples were collected as specified in the sampling protocol. 

Soil samples were submitted to Exygen Research in State College, Pennsylvania for FC 

analyses. Twelve samples were also selected for grain size distribution and TOC 

analyses. The samples for grain size distribution were submitted to Tuscaloosa Testing 

Laboratory in Decatur, Alabama. The TOC samples were submitted to Severn Trent 

Laboratories, Inc. (STL) in University Park, Illinois. 

Figure 3-3 shows the soil boring locations. Table 3-3 presents a summary of soil borings 

and a listing of soil samples collected for laboratory testing. A copy of the boring logs is 

provided in Appendix B. 

3.2.2.1 D1 Area - Former HF Tar Neutralization Pit 

Background - From approximately 1960 to 1963, hydrofluoric acid (I-IF) tars were 

collected at the site and disposed off-site at the 3M Woodbury Site. When disposal of the 

waste tars was discontinued at the Woodbury Site, they were disposed on-site in the 

designated D1 Area - Former HF Neutralization Pit. As shown in Figure 3-3, the D1 

Area is located in the southeastern comer of the 3M property. It has been filled and 

covered. Information collected during previous assessments indicates that the D1 Area 

was constructed as a concrete basin or pit and the basin or pit was used to neutralize HF 

tars with lime. The historic information indicates that tars were taken to the pit in drums 

and then the drum contents were dumped into the pit. Lime was placed into the pit first, 

followed by the waste tar, then followed by more lime. A clamshell was used to mix the 

lime with the waste materials. It is believed that the D1 Area was operated from the mid 

1960S to the early 1970s when it was closed and covered with local soils. 
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Table 3-3 Summary of Soil Borings and Soil Samples 
3M Cottage Grove~ MN Facility 

Soil 
Boring 

Location 

D101 

D102 

Area of 
Assessment 

Former HF Tar 
Neutralization 
Pit 

Total 
Depth of 
Boring 
(ft bgs) 

25 

Sample ID 
CGMN SBC D101 0 0000 
CGMN SBC D101 0 0050 

CGMN SBC D101 0 0100 
CGM-N SBC D101 DB 0100 

CGMN SBC D101 0 0150 
CGMN SBC D101 0 0200* 

CGM-N SBC D102 0 0000 
Former HF Tar CGMN SBC D102 0 0050 

Neutralization 25 CGMN SBC D102 0 0100 
Pit CGMN SBC D102 0 0150 

CGMN SBC D102 0 0200 

CGM-N SBC D103 0 0000 

CGMN SBC D103 0 0050 
CGMN SBC D103 0 0100 
CGMN SBC D103 0 0150 

Sample Depth 

(rt bgs) 
0-5 
5-10 

10-15 
10-15 (duplicate) 
15-20 
20-25 

0-5 

5-10 
10-15 

15-20 
20-25 

0-5 
5-10 

10-15 
15-20 

D103 
Former HF Tar 
Neutralization 
Pit 

70 

CGMN SBC D103 DB 0150 
CGMN SBC D103 0 0200 
CGMN SBC D103 0 0250 

CGMN SBC D103 0 0300 
CGMN SBC D103 0 0350* 
CGMN SBC D103 0 0400 

CGMN SBC D103 0 0450 
CGM-N SBC D103 0 0500* 
CGMN SBC D103 0 0550 

CGMN SBC D103 0 0600 
CGMN SBC D103 0 0650 

15-20 (duplicate) 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 
55-60 
60-65 
65-70 
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Soil 
Boring 

Location 

D104 

D201 

D202 

Area of 

Assessment 

Former HF Tar 
Neutralization 
Pit 

Former Sludge 
Disposal Area 

Former Sludge 
Disposal Area 

Total 
Depth of 
Boring 

(ft bgs) 

70 

45 

5O 

Sample ID 
CGMN SBC D104 0 0000 
CGMN SBC D104 0 0050 
CGMN SBC D104 DB 0050 
CGMN SBC D104 0 0100" 
CGMN SBC D104 0 0150 
CGMN SBC D104 0 0200 
CGMN SBC D104 0 0250 
CGMN SBC D104 0 0300 
CGMN SBC D104 0 0350 
CGMN SBC D104 0 0400 
CGMN SBC D104 0 0450* 
CGMN SBC D104 DB 0450 
CGMN SBC D104 0 0500 
CGMN SBC D104 0 0550 
CGMN SBC D104 0 0600 
CGMN SBC D104 0 0650 
CGMN SBC D201 0 0000 
CGMN SBC D201 0 0050 
CGMN SBC D201 0 0100 
CGMN SBC D201 DB 0100 

CGMN SBC D201 0 0150 

CGMN SBC D201 0 0200* 
CGMN SBC D201 0 0250 
CGMN SBC D201 0 0300 

CGMN SBC D201 0 0350 
CGMN SBC D201 0 0400 

CGMN SBC D202 0 0000 

CGMN SBC D202 0 0050 
CGMN SBC D202 0 0100 

CGMN SBC D202 0 0150 
CGMN SBC D202 0 0200 

CGMN SBC D202 0 0250 
CGMN SBC D202 0 0300 
CGMN SBC D202 0 0350 
CGMN SBC D202 DB 0350 

CGMN SBC D202 0 0400 
CGMN SBC D202 0 0450 

Sample Depth 

(ft bgs) 
0-5 

5-10 
5-10 (duplicate) 
10-15 
15-20 
20-25 
25-30 

30-35 
35-40 
40-45 

45-50 
45-50 (duplicate) 

50-55 
55-60 

60-65 

65-70 

0-5 
5-10 

10-15 
10-15 (duplicate) 

15-20 

20-25 
25-30 
30-35 

35-40 

40-45 

0-5 
5-10 
10-15 

15-20 
20-25 

25-30 
30:35 
35-40 

35-40 (duplicate) 
40-45 
45-50 
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Soil 
Boring 

Location 

D203 

FTA01 

FTA02 

FTA03 

WPA01 

B1501 

Area of 
Assessment 

Former Sludge 
Disposal Area 

Fire Training 
Area 

Fire Training 
Area 

Fire Training 
Area 

Former 
Wastewater 
Pond Area 

Building 15 
Area 

Total 
Depth of 
Boring 
(ft bgs) 

5O 

25 

25 

25 

25 

CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGM-N 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 

Sample ID 
Sample Depth 

(ft bgs) 

25 

SBC D203 0 0000 

SBC D203 0 0050 
SBC D203 0 0100 
SBC D203 0 0150 
SBC D203 0 0200 

SBC D203 0 0250 
SBC D203 0 0300 
SBC D203 DB 0300 
SBC D203 0 0350 
SBC D203 0 0400 
SBC D203 0 0450 

SBC FTA01 0 0000 
SBC FTA01 0 0050 
SBC FTA01 0 0100 
SBC FTA01 0 0150 

SBC FTA01 0 0200 

SBC FTA02 0 0000 
SBC FTA02 0 0050 

SBC FTA02 0 0100 
SBC FTA02 DB 0100 
SBC FTA02 0 0150* 

SBC FTA02 0 0200 
SBC FTA03 0 0000 

SBC FTA03 0 0050 
SBC FTA03 0 0100 

SBC FTA03 0 0150 
SBC FTA03 0 0200 

SBC WPAOl 0 0000 
SBC WPA01 0 0050 

SBC WPA01 0 0100 

SBC WPA01 DB 0100 
SBC WPA01 0 0150" 
SBC WPA01 0 0200 

SBC B1501 0 0000 
SBC B1501 0 0050 
SBC B1501 0 0100 

SBC B1501 0 0150 
SBC B1501 0 0200 

0-5 

5-1(3 
10-15 
15-20 
20-25 

25-30 
30-35 
30-35 (duplicate) 

35-40 
40-45 
45-50 

0-5 
5-10 
10-15 
15-20 

20-25 

0-5 
5-10 

10-15 
10-15 (duplicate) 

15-20 

20-25 
0-5 

5-10 
10-15 

15-20 
20-25 

0-5 
5-10 
10-15 

10-15 (duplicate) 
15-20 
20-25 

0-5 
5-10 

10-15 
15-20 
20-25 
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Soil 
Boring 

Location 

D501 

D801 

BKG01 

BKG02 

Area of 
Assessment 

Former Solids 
Bum Pit (DS) 

Former Waste 
Disposal Area 

(D8) 

Background 
near MW-7 

Background 
near MW-5 

Total 
Depth of 
Boring 
(ft bgs) 

25 

25 

25 

25 

CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 
CGMN 

Sample ID 

SBC D501 0 0000 

SBC D501 0 0050 
SBCDS01 0 0100 

SBC D501 0 0150" 
SBC D501 0 0200 

SBC D801 0 0000 
SBC D801 0 0050* 

SBC DS01 0 0100 
SBC D801 0 0150 
SBC D801 0 0200 
SBC BKG01 0 0000" 

SBC BKG01 0 0050 
SBC BKG01 0 0100 
SBC BKG01 DB 0100 

SBC BKG01 0 0150 
SBC BKG01 0 0200 

SBC BKG02 0 0000 

SBC BKG02 0 0050 
SBC BKG02 0 0100 
SBC BKG02 DB 0100 
SBC BKG02 0 0150 

SBC BKG02 0 0200 

Sample Depth 

(ft bgs) 

0-5 
5-10 

10-15 
15-20 

20-25 

0-5 
5-10 
10-15 
15-20 
20-25 
0-5 

5-10 
10-15 
10-15 (duplicate) 

15-20 
20-25 

0-5 
5-10 
10-15 
10-15 (duplicate) 
15-20 

20-25 

ft bgs - feet below ground surface 

* Sample submitted for gram size and total organic carbon (TOC) analyses. 
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Soil Boring installation and Sampling - Four soil borings (D101, D102, D103, and D104) 

were advanced in the area of the Former HF Tar Neutralization Pit as shown in Figure 3- 

3. Soil borings D101 and D102 were advanced to a depth of 25 feet below ground 

surface (ft bgs). Soil borings D103 and D104, located on the south (presumed 

downgradient) side of the former pit, were advanced to a depth of 70 ft bgs. 

3.2.2.2 D2 Area - Former Sludge Disposal Area 

Background - After replacement of the original wastewater treatment pond and 

construction of new wastewater treatment ponds in the early 1960s, sludge disposal 

occurred in the designated D2 - Former Sludgd Disposal ~Area. As shown in Figure 3-3, 

the D2 Area is located to the west of and adjacent to the D1 Area. Historic information 

indicated that sludge or dredgings were removed from a pond after they were allowed to 

dry out and then disposed in the D2 Area. This site was olosed and covered sometime 

between 1973 and 1975. Visual inspection of the site indicates that it is a man-made 

topographically high area approximately 4 acres in size. 

Soil Boring Installation and Sampling - Three soil borings (D201, D202, and D203) were 

advanced within the footprint of the D2 - Former Sludge Disposal Area to assess the 

sludge thickness and the underlying native soil. The soil borings were advanced to 

depths of 44 ft bgs (D201), 50 ft bgs (D202), and 50 ft bgs (D203). 

3.2.2.3 D5 - Former Solids Burn Pit 

Background - The designated D5 Area - Former Solids Burn Pit Area was located to the 

southeast of Building 34 and directly west of the current wastewater treatment operations. 

Building 34 has since been demolished and removed and the D5 Area has been covered 

with 3 to 7 feet of fill. Historic information indicated that this area was used for burning 

organic solid wastes and disposal of inorganic solid wastes generated from plant 

production operations. Skimmings of sludge from the original wastewater pond were 

reportedly placed in this area. Burning of the solids was fueled by limited additions of 

waste solvents. There are now no visual ground surface indications of the boundaries of 

this site. 
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Soil Boring Installation and Samplin~ - A soil boring (D501) was advanced to a depth of 

25 It bgs in the area formerly used to burn solid wastes, which were generated on-site. 

The area is currently covered with gravel and used for parking tractor trailers. The soil 

boring was located within the presumed D5 area based on historic photographs and maps 

for the facility. 

3.2.2.4 D8 - Former Waste Disposal Area 

Background - This is a former construction debris and damaged container disposal area is 

located immediately north of the pumphouse for PW-6 in a steep ravine. An Interim 

Remedial Measure (IRM) was conducted with MPCA approval at the D8 Area during 

November 1985. Approximately 200 damaged containers and container fragments were 

removed and disposed off-site. Due to the extreme steep slopes at the D8 Area and the 

low level of organics encountered, the MPCA and 3M agreed that some of the 

inaccessible containers could be covered and left in place. Surface management activities 

were conducted as part of the IRM. These included brush clearing and construction of 

access roadways prior to excavation, covering with soil, regrading, and seeding after 

excavation. The area is now completely revegetated. 

Soil Boring Installation and Sampling - Soil boring D801 was advanced immediately 

downgradient of the D8 - Former Waste Disposal Area to a depth of 25 ft bgs. Access to 

this area is very restricted due to the steep terrain and the boring was located at the base 

of the slope in the ravine downgradient of the D-8 Area. 

3.2.2.5 Fire Training Area 

Background - As shown in Figure 3-3, the Fire Training Area is located on the western 

portion of plant operations. The area was utilized as early as 1968 to test fire fighting 

foams. The fire fighting foams are proprietary 3M products that contain FCs. 

Various structures were used for training and waste containment in this area. Originally, 

shallow pans were used for setting fires. In 1970, an underground storage tank (UST) 

replica was constructed for training to contain fires at UST sites. Based on historic 

information, prior to 1971, much of the residuals and liquids from the firefighting 
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exercises discharged to area drainages and then to the drainageway located west of this 

area. In 1972, a UST was constructed to collect fluids and wastes from the pans. The 

tank contents were removed quarterly and hauled to the on-site wastewater treatment 

plant. 

In 1981, 3M constructed a lined pond in the Fire Training Area to collect fluids from the 

fire fighting activities. Accumulated fluids would be pumped into a tanker truck and 

discharged to the on-site wastewater treatment plant. 

Soil Boring Installation and Sampling - Three borings (FTA01, FTA02, and FTA03) 

were advanced in the vicinity of the Fire Training Area on the southwest portion of the 

facility. Due to the presence of a newly-constructed containment pond, the soil boring 

locations ~vere adjusted from those indicated in the FC Work Plan. The adjusted 

locations provided the same areal coverage. All three borings were advanced to a depth 

of 25 ft bgs. 

3.2.2.6 Building 15 Area 

Background - Building 15 is the location of electrochemical fluorination (ECF) cells 

used in FC production. 

Soil Boring Installation and Sampling - One soil boring (B 1501) was advanced southeast 

of Building 15 in the plant area to evaluate potential impact to the soil from past FC 

management in this area. The location was selected downgradient of the building as 

shown in Figure 3-3. The soil boring was advanced to a depth of 25 ft bgs. 

3.2.2. 7 Former Wastewater Pond Area 

Background - Wastewater treatment has occurred at the facility since operations began in 

1947. The original wastewater pond was located in the area east of Building 26 and 

south of Building 41 and was operated until construction of the present day wastewater 

treatment system in the early 1960s. Skimmings of sludge from the original pond were 

reportedly disposed on-site in the designated D5 - Former Solids Bum Pit Area. 
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Soil Boring Installation and Sampling - One soil boring (WPA01) was advanced to a 

depth of 25 ft bgs within an asphalt parking area east of Building 26 and south of 

Building 41 at the site of the original wastewater treatment pond. This was confirmed 

through the review of historic photographs of the facility. 

3.2.2.8 Background Areas 

Soil Boring Installation and Sampling - Two soil borings were advanced in areas having 

no history of plant activity north of the facility to serve as background control points. 

The borings were advanced adjacent to monitoring wells MW-7 (soil boring BKG01) and 

MW-5 (soil boring BKG02). 

3.2.3 Description of Surface Soil Sampling 

In May 2005, 50 soil samples were collected at 25 locations (0 to 6" and 6 to 24" bgs at 

each location) across the site. These locations were concentrated in known or potential 

areas where FCs were handled but also were distributed at a lesser frequency over general 

active plant areas and background locations to provide a plant-wide understanding of the 

occurrence of FCs in surface soils. Surface soil samples were field-located based on the 

following criteria: 

Sample locations were biased toward areas that did not show any evidence of 
recent disturbance, filling, or grading. 

Sample locations were biased toward areas of most likely impact from past 
activities at the site, such as areas immediately adjacent to disposal locations or 
within drainage swales downgradient of former potential FC management areas. 

Historic photographs and aerial photographs also were used to position surface sample 

locations appropriately. 

Two samples were collected from each surface soil sampling location. The first sample 

was collected from surface grade to a depth of approximately six inches. In areas of 

gravel or asphalt, the sample was collected immediately below the gravel layer. Soil 

from six to 24 inches in depth was collected using stainless steel bucket augers. For each 

sampling interval, soil was placed into a clean stainless steel bowl for homogenization. 
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Once blended, the soil was placed into precleaned containers provided by the laboratory. 

The containers were promptly sealed, labeled, and placed into ice chests cooled to 

approximately 4 °C. The sample information was entered onto a COC that accompanied 

the samples to the laboratory. In accordance with the FC Work Plan, duplicate media 

samples and rinsate blank samples were also collected as part of the sampling protocol. 

Table 3-4 presents a summary of the surface soil sampling activities. 

3.3 DESCRIPTION OF THE SEDIMENT AND SURFACE WATER 
ASSESSMENT 

In accordance with the FC Work Plan and MPCA-requested Work Plan modifications, 

WESTON conducted sediment and surface water sampling at the east and west coves and 

the Mississippi River during the week of August 8, 2005. 

3.3.1 East and West Coves 

On August 10, 2005, WESTON collected six sediment and two surface water Samples 

from the east and west coves. The sampling locations (EC-1 through EC-3 at the east 

cove and WC-1 through WC-3 at the west cove) are shown in Figure 3-4. 

On August 12, 2005, in accordance with the FC Work Plan, WESTON collected a 

sediment and a surface water sample at a location (EU-1) in the upstream drainageway to 

the east cove and a sediment sample at a location (WU-1) in the upstream drainageway to 

the west cove. A surface water sample could not be cellected in the west cove 

drainageway since there was no water present. The upstream cove sampling locations are 

shown in Figure 3-4. 

At each of the three sampling locations in the east and west coves, a sediment sample was 

collected from the 0 -10 cm and 10 - 20 cm depth intervals using a polycarbonate tube 

sampler. In the upstream drainageways, the sediment sample was collected from the 0 - 

10 cm depth interval. Sediment samples were homogenized in metal trays with 

disposable polyethylene liners and placed into pre-cleaned laboratory-supplied bottles, 

sealed and labeled. 
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Area 

D1 

D2 

D5 

D6 

D8 

FTA 

IC 

General 
Plant Area 

Table 3-4 Summary of Surface Soil Samples 
3M Cottage Grove, MN Facility 

Site Description 
Former HF Tar 
Neutralization 

Pit 

Former Sludge 
Disposal Area 

Former Solids 
Burn Pit Area 

Former Ash 
Disposal Area 

Former Waste 
Disposal Area 

Fire Training 
Area 

Incinerator 
Complex - IC01 

southeast of 

complex 
IC01 southeast 

of complex 
IC02 southwest 

of complex 
IC03 northwest 

of complex 

IC04 northeast of 
complex 

Building 15 

Building 16 

Building 22 

Sample 
Depth 

Sample ID (in b~s~ 
CGMN SS D101 0 0000 0-6 
CGMN SS D101 0 0005 6~24 
CGMN SS D101 DB 0005 6-24 
CGIvIN SS D201 0 0000 0-6 
CGIvl-N SS D201 0 0005 6-24 
CGMN SS D202 0 0000 0-6 
CGIvfN SS D202 0 0005 6-24 
CGMN SS D501 0 0000 0-6 

CGMN SS D501 0 0005 6-24 
CGMN SS D502 0 0000 0-6 
CGMN SS D502 0 0005 6-24 
CGMN SS D503 0 0000 0-6 
CGMN SS D503 0 0005 6-24 
CGMN SS D601 0 0000 0-6 

CGM-N SS D601 0 0005 6-24 
CGMN SS D601 DB 0005 6-24 
CGMN SS D801 0 0000 0-6 
CGMN SS DS01 0 0005 6-24 
CGMN SS FTA01 0 0000 0-6 
CGMN SS FTA01 0 13005 6-24 

CGMN SS FTA01 DB 0005 6-24 
CGMN SS FTA02 0 13000 0-6 
CGMN SS FTA02 0 0005 6-24 

CGMN SS IC01 0 0000 0-6 

CGM’N SS IC01 0 0005 6-24 
CGMN SS IC02 0 0000 0-6 
CGMN SS IC02 0 0005 6-24 
CGMN SS IC03 13 0000 0-6 
CGMN SS IC03 0 0005 6-24 
CGM-N SS IC04 0 0000 0-6 

CGMN SS IC04 13 0005 6-24 

CGMN SS B1501 0 0000 0-6 
CGMN SS B1501 0 0005 6-24 
CGMN SS B1502 0 0000 0-6 
CGMN SS B1502 0 0005 6-24 
CGMN SS B1601 0 0000 0-6 

CGMN SS B 1601 0 0005 6-24 

CGMN SS B1602 0 0000 0-6 
CGMN SS B1602 0 0005 6-24 
CGMN SS B2201 0 0000 0-6 
CGMN SS B2201 0 0005 6 24 
CGMN SS B2201 DB 0005 6-24 

Sample Description 
Black silty sand 
Black silty sand 
Duplicate 

Silty sand with black organics 
Silty sand with black organics 
Black silty sand 
Dk brown silty sand 
Black silty sand 
Dk brown silty sand with green 
layer (unknown) 
Black silty sand 
Brown silty sand 
Black sand 
Brown sand 
Black silty sand 

Black silty sand 

Duplicate 
Black gravelly sand 
Gravelly sand 
Black silty sand 

Brown clayey silty sand 

Duplicate 
Black silty sand 

Brown silty sand 

Brown sandy gravel 

Dark brown gravelly sand 
Black sandy gravel 

Dark brown sandy gravel 
Brown sandy gravel 
Reddish brown gravelly sand 

Black silty sand 

Black silty sand 

Dark brown silty sand 
Black silty sand 
Dark brown silty sand 
Black silty sand 
Dark brown silty sand 

Black silty sand 

Dark brown silty sand 
Black silty sand 

Brown sandy gravel 
Brown sandy gravel to silty sand 
Duplicate 
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Area 
General 
Plant Area 

BKG 

Site Description 

Building 25 

Building 26/ 
Building 7 

Building 68 

Building 102 

Building 112 

Background 
Sample- 

Northeast 

Sample ID 
CGMN SS B2501 0 0000 
CGMN SS B2501 0 0005 
CGMN SS B2601 0 0000 

CGMN SS B2601 0 0005 
CGMN SS B6801 0 0000 
CGMN SS B6801 DB 0000 
CGMN SS B6801 0 0005 
CGMN SS B10201 0 0000 
CGMN SS B10201 0 0005 
CGMN SS Bl1201 0 0000 
CGMN SS Bl1201 0 0005 

CGMN SS BKG01 0 0000 

CGMN SS BKG01 0 0005 

Sample 
Deplh 

(in 
0-6 
6 -24 
0-6 

6-24 
0-6 
0-6 

6-24 
0-6 

6-24 
0-6 
6-24 
0-6 

6-24 

Sample Description 
Brown sandy gravel 
Brown gravelly sand 
Brown sandy gravel 

Brown gravelly sand 
Brown sandy gravel 

Duplicate 
Black silty sand 
Black silty sand 
Dark brown silty sand 
Black silty sand 
Black silty sand 

Black silty sand 

Black silty sand 

in bgs - Inches below ground surface 
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One surface water sample was collected at each cove and co-located with a sediment 

sample (locations EC-1 and WC-1). The water depth at both of the locations was less 

than 10 feet in depth. Therefore, in accordance with the Work Plan, each surface water 

sample was collected into a polyvinyl chloride (PVC) niskin bottle in the coves at 

approximately 0.6 the total water depth. The surface water sample from the east cove 

upstream drainageway was collected into a pre-eleaned unspiked sample bottle. Aliquots 

of the water samples were transferred into appropriate spiked laboratory-supplied bottles, 

sealed and labeled. A YSI meter was used to measure and record the following surface 

water sample parameters in the field: temperature, conductivity, dissolved oxygen (DO), 

pH, oxidation-reduction potential (ORP), and turbidity. A hand-held Global Positioning 

System (GPS) unit was used to record positional data. 

The sediment and surface water samples were placed into ice chests cooled to 

approximately 4°C. Sample information was entered onto a COC that accompanied the 

samples to the laboratory. The samples were submitted to Exygen Research Laboratory 

in State College, Pennsylvania for FC analyses. 

3.3.2 Mississippi River 

On August 9, 2005, WESTON launched a boat into the Mississippi River to collect 

sediment and surface water samples in accordance with the FC Work Plan. Also, one 

additional downstream location to those presented in the FC Work Plan was sampled. 

The sampling locations (R1 through R6) are shown in Figure 3-4. 

At each sampling location in the Mississippi River, a sediment sample was collected from 

the top 10 cm of sediment using a ponar sampler. The sample was homogenized in metal 

trays with disposable plastic liners and placed into pre-cleaned laboratory-supplied 

bottles and labeled. 

For the collection of surface water samples, the depth of water at each location was 

measured using a depth finder. At locations 1t2, R3, R4, RS, EC-1 and WC-1 the water 

depth was less than 10 feet in depth. Therefore, in accordance with the Work Plan, each 

surface water sample was collected into a PVC niskin bottle at approximately 0.6 the 
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total water depth. At locations R1 and R6 the water depth was greater than 10 feet. 

Therefore, in accordance with the Work Plan, the water sample at these locations was 

composited from discrete samples collected at approximately 0.2 and 0.8 the total water 

depth. Aliquots of each water sample were transferred into appropriate spiked laboratory- 

supplied bottles, sealed and labeled. A YSI meter was used to measure and record the 

following surface water sample parameters in the field: temperature, conductivity, DO, 

pH, ORP, and turbidity. Buoy markers were placed at the sampling locations, and a 

hand-held GPS unit was later used to record positional data. 

3.4 DESCRIPTION OF THE MISSISSIPPI RIVER FISH SAMPLING 
PROGRAM 

Collections of fish were performed in the Mississippi River in the vicinity of Cottage 

Grove, Minnesota under the scientific collection permit (SCP) Special Permit No. 13031 

issued by the Minnesota Department of Natural Resources Fish Management Section of 

the Division of Fish and Wildlife. Prior to the collection effort, the Area Fisheries 

Manager and the Regional Fisheries Manager were notified of the pending sampling 

activities. No threatened or endangered species were encountered and all collections were 

performed in accordance with the SCP conditions. A collection activities report was 

submitted to MDNR on January 30, 2006 in accordance with the requirements of the 

SCP. A copy of this report is provided in Appendix C. 

Fish collections were performed between August 8, 2005 and August 12, 2005 at three 

reaches near the 3M Cottage Grove facility. Specimens were collected of smallmouth 

bass (Mieropterus do!omieu), channel catfish (Ietalurus punetatus) and bluegill sunfish 

(Leporms maeroehirus). While sufficient channel catfish ~peeimens were captured to 

meet the numeric targets of the FC Work Plan, smallmouth bass were not as abundant 

and those captured were used for filet tissue samples. Bluegill sunfish were more 

abundant than smallmouth bass in the reaches sampled and were collected to augment the 

smallmouth bass samples. Bluegill sunfish were used in lieu of smallmouth bass for the 

whole body samples from all three sampling reaches. While the target of 5 smallmouth 

bass samples were collected for filet tissue analyses from the upstream reach (Reach 1), 

only three smallmouth bass filet samples were collected from the other two sampling 
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reaches. As a result, two bluegill sunfish filet samples were collected from each of the 

three sampling reaches to allow for comparisons of analytical results. 

Sample collection gear included electrofishing for smallmouth bass and bluegill sunfish 

and trotlining for catfish. Non-target species were released. A total of 62 fish were 

collected including 11 smallmouth bass, 30 channel catfish and 21 bluegill sunfish. 

Whole body or filet tissue samples were prepared f~om the collected specimens for 

chemical analyses, preserved by freezing with dry ice, and shipped to the Exygen 

Research in State College, Pennsylvania for FC analyses. Sample identification codes are 

of the form CGMN-F01-xxxxxx-050812 with the following conventions for location, 

species and sample type in the -xxxxxx- string: 

¯ First character indicates the sampling reach (1, 3 or 5). 

Second and third characters indicate the species where IP = channel catfish, 
MD = smallmouth bass and LM = bluegill sunfish. 

¯ Fourth character indicates the sample type where F = filet tissue and W = 
whole body tissue. 

¯ Last character(s) indicate either sample number within a location, species 
and sample type (01 - 05) or a composite sample (C). 

For example, the sample designated CGMN-F01-31I~W04-0-050812 is the fourth channel 

catfish whole body tissue sample from Reach 3 and CGMN-F01-5MDFC-0-050812 is the 

Reach 5 smallmouth bass filet tissue composite sample. 

Figure 3-5 shows the collection locations and the sample IDs. Tabulated morphometric 

data on the fish whole body and filet tissue samples are provided in Tables 3-5 and 3-6, 

respectively. 
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RESULTS OF THE FIELD ASSESSMENT 

4.1 SUMMARY OF THE ANALYTICAL DATA REDUCTION PROCESS 

Analytical data for FCs have been reported in Interim Reports from the Exygen and the 

3M laboratories. In instances where quality control (QC) data on spike or surrogate spike 

recoveries associated with a sample exceed the 70 to 120% range of acceptance for an 

accuracy of +/- 30%, QC data were reviewed and the accuracy assessed on a sample by 

sample basis (i.e. +/- 40 %, +/- 50%, or +/- 60%). For data outside an assessed accuracy 

of+/- 60% or where the endogenous concentrations of the analyte in a medium were over 

three times greater than the highest spike concentration, the data are not reported (N-R). 

Additional analytical work, including method development, is in progress by 3M in an 

attempt to resolve these QC issues and provide quantitative results for these samples. 

Other data reported with non-numerical values include results that are assigned NQ (not 

quantified) because they are below the Limit of Quantitation (LOQ) and results that are 

assigned ND (not detected) because the analyte was not detected at or above the Limit of 

Detection (LOD). 

In addition to each primary sample analysis, a replicate sample analysis was performed. 

In aqueous media, a field duplicate sample analysis was also performed in addition to the 

primary and replicate analyses for each sample. The primary, replicate and, where 

available, duplicate results were reduced to a single value in order to simplify reporting. 

The data reduction process consisted of calculating the average concentration (arithmetic 

mean) for sets comprised of numeric values. In instances with mixed numeric values and 

non-numeric values (ND or NQ), the numeric values were carried through to represent 

the media concentrations. For those limited sets composed of ND and NQ values, the NQ 

values were carried through to represent the media concentrations. It should be noted that 

the data reduction convention described above is conservative and may result in 

overestimation of actual concentrations. 
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4.2 GROUNDWATER 

4.2.i Groundwater Elevations 

As summarized in Subsection 2.5, groundwater elevation data collected at the 3M 

Cottage Grove facility in March of 2005 (Figure 2-5) indicate a southerly groundwater 

gradient toward the Mississippi River ~rom the 3M property. Pumping of the production 

wells influences water levels most significantly in the central part of the plant area and is 

reduced with increasing distances from this area. 

The extent of pumping influence, as indicated by drawdown in monitoring wells, is 

represented on cross section B-B’ (Figure 4-1). The cross section is drawn in an east- 

west direction along the Mississippi River (Figure 4-2). As indicated on Figure 4-1, a 

depression in the water table is apparent in the area of the pumping wells PW-5 and PW- 

6 and extends in an eastward direction to MW-16. Beyond MW-16 in an easterly 

direction, the drawdown influence due to pumping is not confirmed. 

4.2.2 Summary of Analytical Data 

The groundwater analytical data for the Cottage Grove facility wells are summarized in 

Table 4-1. Figures 4-2 and 4-3 depict PFOA and PFOS groundwater concentrations, 

respectively, adjacent to the wells in which they were detected. A copy of the 

groundwater analytical data package (without appendices) is provided in Appendix D. 

It is important to note that, as approved by the MPCA, a copy of all of the analytical data 

packages (for samples collected under this data assessment program) have been provided 

in Appendix D without their appendices due to their large size and to facilitate paper 

reduction. The data packages including appendices are on file with WESTON and can be 

provided upon request. 

Due to the QC issues as discussed in Section 4.1, the analytical results for PFBS, PFHS 

and PFOA are NR for the groundwater sample from well MW-19. Additional analytical 

work is being performed in an effort to provide quantitative analytical results for the 

MW-19 sample and, if successful, will be reported when available. 
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Table 4-1 

Summary of FC Concentrations. in Cottage Grove 
Groundwater Samples - March and May 2005 

Well ID 

PFBS      PFHS      PFOS      PFOA 

Average Average Average Average 

(ppb, ug,!,L,) (ppb, ug/L) (ppb, ug/L) (ppb, uglL) 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

MW-7 

MW-8 

MW-9 

MW-10 

MW-11 

MW-12 

MW-13 

MW-14 

MW-15 

MW-16 

MW- 17 

MW-18 

MW-19 

MW-101 

MW-102 

PZ-14 

0.076 0.058 0.686 1.14 

0.050 0.053 ND 1.67 

0.394 0.352 0.199 8.24 

15.4 2.13 0.168 9.83 

NQ NQ O. 150 0,749 

0.051 ND 0.129 0,282 

0.0567 0.171 0,549 0.882 

0.129 0.358 0.266 0,963 

16.5 0.38,6 2.15 2.22 

13.0 1.96 11.1 70.7 

180 43.8 198 1863 

1.45 1.87 16.5 19.0 

603 29.6 79.;~ 957 

1.94 0.537 11.7 6.48 

13.4 1.83 33.8 21.5 

0.402 0.487 0.607 1.80 

0.354 0.980 0.877 2.57 

NR NR 0.0597 NR 

26.8 1583 324 150 

38.5 87.6 49.8 163 

0.372 0.518 0.566 2.38 
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Table 4-1 
Summary of FC Concentrations In Cottage Grove 

Groundwater Samples - March and May 2005 

PFBS     PFHS     PFOS 
Average Average Average 

Well ID (ppb, ug/L) (ppb, ug/L) (ppb, ug/L) 

PW-1 0.524 0.167 

PW-2 0.248 0.172 

PW-3 NQ ND 

PW-4 0.118 0.157 

PW-5 2.22 1.88 

PW-6 47.9 4.76 

PW-7 ND ND 

PW-8 NQ ND 

B116 (Cafeteria) ND ND 

PFOA 
Average 

(ppb, ug/L) 

0.462 3.34 

0.662 4.01 

ND 0.592 

ND 1.22 

4.33 14.6 

32.9 155 

ND 0.317 

ND 0.613 

ND ND 

ND = Not detected at or above 0.025 ag/L. 

NQ = Not quantifiable = Measured concentration between 0.025 ug/L 

and the Limit of Quantitation (LOQ), which is 0.050 ugfL. 

NQ value is not factored into the average concentrations. 

NR = Not reported due to quality control issues. 
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It is important to note that FCs were not detected in the water samples collected from the 

water faucet in the Building 116 cafeteria. Water from this faucet has been pre-treated 

witha granular activated carbon system for removal of FCs. 

The remaining analytical data indicate that FCs have been detected in groundwater 

primarily at and near areas where historic disposal had occurred (i.e., D5 - the Former 

Solids Burn Pit Area, D8 - a Former Waste Disposal Area, and D1 - the Former HF Tar 

Neutralization Pit) with much lower concentrations detected with increasing distance 

from the disposal areas. The highest total concentration of FCs was detected in the 

groundwater sample from monitoring well MW-12, which is located downgradient of the 

western portion of D5 - the Former Solids Bum Pit Area. The average PFOA 

concentration was 1,863 pg/L (ppb) and the average PFOS concentration was 198 ppb. 

Wells MW-14 and PW-6 are located downgradient of D8 - Former Waste Disposal Area. 

At monitoring well MW-14 and production well PW-6, the average PFOA concentrations 

detected in groundwater were 967 and 155 ppb, respectively, and the average PFOS 

concentrations were 79.3 and 32.9 ppb, respectively. The highest site-wide average 

PFBS concentration (603 ppb) in groundwater samples was detected at MW-14. 

Monitoring wells MW-101 and MW-102 are located on the south and north side of D1 - 

Former HF Tar Neutralization Pit, respectively. At monitoring wells MW-101 and MW- 

102, the average PFOA cencentrations detected in groundwater were 150 and 163 ppb, 

respectively, and the average PFOS concentrations were 324 and 49.8 ppb, respectively. 

The PFOS concentration at MW-101 was the highest site-wide average PFOS 

concentration detected in all the groundwater samples. Also, the highest site-wide 

average PFHS concentration (1,583 ppb)in groundwater samples was detected at MW- 

101. 

4.2.3 LOI Wells - Groundwater Analytical Data 

The groundwater analytical data collected under the LOI program generally was 

consistent with the FC concentrations detected in the groundwater samples collected from 

the same locations, i.e., MW-4, MW-7, MW-101, PZ-14, and Bldg. 116 tap (cafeteria), in 

March and May 2005 FC assessment. A summary of the LOI analytical data results from 

samples collected from June 2003 to June 20135 is provided in Table 4-2. It is 
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3MA01551848 



Table 4-2 Summary of LOI Analytical Data - June 2003 through June 2005 

Location 

MW-4 
MW-4 
MW-4 
MW-4 
MW-4 

MW-7 
MW-7 
MW-7 
MW-7 
MW-7 

MW-101 
MW-101 
MW-101 
MW-101 
MW-101 

3Z-14 
PZ-14 
=Z-14 
3Z-14 
PZ-14 

Distribution Loop Sample 
Distribution Loop Sample 
Distribution Loop Sample 
Distribution Loop Sample 
Bldg. 116 Tap 

Date 

6!5/03 
10/21/03 

5/19/04 
9/29/04 
6/21/05 

6/5/03 
10/21/03 
5/19/04 
9/29/04 
6/21/05 

6/5/03 
10121 t03 
5/19/04 
9/29/04 
6121/05 

6/5/03 
10/21/03 
5/19/04 
9/29/04 
6/21/05 

6/5/03 
10/21/03 

5/19104 

9/29/04 
6/21/05 

PFOSA     PFBS      PFHS 
Average    Average Average 

(ppb, ug/L) (ppb, uglL) (ppb, ug/L) 

PFOS 
Average 

(ppb, ug/L) 

PFOA 
Average 

(ppb, ug/L) 

ND 5.51 7.31 5.00 10.2 
ND 2.57 2.75 0,975 8.99 

ND 7.4 5.59 3.43 16.7 
ND 7.61 2.48 3.93 NA 
NA 3.27 2.2 0,132 9.87 

ND ND ND ND 0.314 
ND ND ND ND 0,330 
ND ND ND NQ 0,367 
ND ND ND ND NA 

NA ND ND ND ¯ 0,242 

ND 19.3 1123 224 136 
ND 16.4 885 120 156 
ND 23.8 938 188 233 
ND 42.9 999 253 NA 
NA 20.2 1410 235 146 

ND 1.02 1.85 0.676 4.81 
ND 1.28 1.77 0.826 4.06 
ND 1.605 1.53 0.872 4.76 
ND 2.51 1.55 0.873 NA 
NA 0.236 0.414 0.514 1.70 

0.0525 1.70 ¯ 1.82 9,44 27.9 

NQ 0.616 0.444 2.30 6.43 
0.0632 1.63 1.85 7.12 23.5 

NQ 0.205 1.08 3.95 NA 
NA ND ND ND ND 

Source: LOI analytical data was obtained from 3M and summarized in this table. 

PFOSA = Perfluorooctanesulfonamide 
ND = Not detected at or above 0.025 ug/L. 
NQ = Not quantifiable = Measured concentration is between 0.025 ug/L and the 

Limit of Quantitation (LOQ), which is 0.050 ug/L. NQ value is not factored into the 
average concentrations. 

NA = Not analyzed for this compound, 

E:\FOLDERS.0-9\3m-cottage grove\FC Data Assessment Repod\ 

Tbl4_2_LOIData.xls, 4-2 

2095.0072 
3MA01551849 



important to note that the LOI "distribution loop" samples, which are water samples 

collected at Bldg. 116 from June 2003 to September 2004, indicate the presence of FCs. 

During this time period, bottled water was supplied to Bldg. 116 for drinking. No FCs 

were detected in the LOI sample collected from the Bldg. 116 tap in June 2005. This is 

consistent with the March 2005 FC assessment results and reflects the fact that a GAC 

unit had been installed at Bldg. 116 (cafeteria) to remove FCs from the water prior to use. 

4.2.4 Woodbury Site 

The March, April, and May 2005 groundwater analytical data for the Woodbury Site 

pumping wells and combined discharge, as well as the discharge from the non-contact 

process water retention pond at the Cottage Grove facility, are summarized in Table 4-3. 

.Figures 4-5 and 4~6 depict PFOA and PFOS groundwater concentrations, respectively, 

adjacent to the wells in which they were detected. A copy of the groundwater and 

combined non-contact cooling water analytical data package (without appendices) is 

provided in Appendix D. 

The data indicate that for the FCs analyzed, PFHS and PFBS were present at higher 

concentrations in the water samples with lower concentrations of PFOA and PFOS 

detected. The detected average PFHS concentrations ranged from 1.03 to 23.3 ppb and 

the detected average PFBS concentrations ranged from 0.337 to 11 ppb. The detected 

average PFOA concentrations ranged from 0.153 to 3.12 ppb and the detected average 

PFOS concentrations ranged from 0.0562 to 2.29 ppb. The water samples containing the 

highest concentrations of FCs were collected from Woodbury Site pumping well R4. It is 

important to note that no FCs were detected in any sampling round in groundwater 

samples collected from Woodbury Site pumping well R2. 

Finally, FC concentrations in the combined discharge from the Woodbury Site pumping 

wells were consistent with concentrations in the discharge from the non-contact process 

water retention pond at the Cottage Grove facility for all three sampling rounds. 
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Table 4-3 
Summary of FCs in Woodbury Site Groundwater Samples - March, April, May 2005 

Well ID 

R1 

R1 

R1 

R2 

R2 

R2 

R3 

R3 

R3 

R4 

R4 

R4 

CWM 

CWM 

CWM 

CWD 

CWD 

CWD 

Sampling 

Round 

1 3.47 2.61 0,069 2.32 

2 1.90 2.45 0,062 2.33 

3 1.83 2.31 0.0562 2,26 

PFBS      PFHS      PFOS      PFOA 

Average Average Average Average 

(ppb, ug/L) (ppb, ug/L) {ppb, ug/L) (ppb, ug/L) 

1 

2 

3 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

I 

2 

0.478 1.17 0,109 0.153 

0.366 1.20 0.144 0.186 

0.337 1.03 0.0945 0.159 

1 

2 

3 

11.0 19.7 2.29 2.82 

6.24 20.4 2.20 3.12 

5.72 23.3 1.83 2.78 

1 

2 

3 

6.09 10.3 1.23 1.96 

7.26 11.6 1.20 2.18 

3.51 10.3 0.916 1.99 

1 

2 

3 

5.62 8.47 1.34 3.18 

7,34 9.61 1.28 2.61 

3.40 7.76 1.38 3,22 

ND = Not detected at or above 0.025 ug/L 

R1 = Recovery well 

CWM = Combined discharge from Wo0dbury pumping wells 

CWD = Non-contact cooling water discharge from retention pond at Cottage Grove 

Sampling Round: 1 - 3/14/05, 2- 4/5/05, 3 - 5t12105 
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FIGURE 4-5 
AVERAGE PFOA DETECTED IN GROUNDWATER - MARCH, APRIL, MAY 2005 

WOODBURY SITE 
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FIGURE 4-6 

AVERAGE PFOS DETECTED IN GROUNDWATER - MARCH, APRIL, MAY 2005 
WOODBURY SITE 
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4.3 SOIL 

The analytical reSults data for the Cottage Grove soil samples are summarized in Tables 

4-4, 4-5, and 4-6 which contain the FC, TOC, and sieve grain size distribution data, 

respectively. Figures 4-7 and 4-8 depict PFOA and PFOS soil concentrations, 

respectively. A copy of the groundwater analytical data package (without appendices) is 

provided in Appendix D. 

Due to quality control issues discussed in Section 4.1, quantitative results for certain 

samples could not be reported and are flagged NR in the tables and figures. Additional 

analytical work is being performed by 3M in an effort to provide quantitative analytical 

results for these samples and, if successful, will be reported when available. 

Surface Soil Samples - PFOS and PFOA were found at concentrations greater than the 

detection limit at all locations sampled. Concentrations of PFOS ranged from 1.19 to 

1,820 ng/g (ppb) in surface soils (0-6" bgs) and from 1.47 to 1,625 ppb in the shallow 

subsurface (6-24" bgs) soils. Concentrations of PFOA ranged from 0.902 to 164 ppb in 

surface soils.and from 0.618 to 75.9 ppb in the shallow subsurface soils. 

In contrast, PFBS concentrations ranged from non-detect (N-D; < 0.2 ppb wet weight) in 

12 of the 25 locations to a maximum of 5.98 ppb in surface soil samples. In the shallow 

subsurface (6-24" bgs) soil samples, PFBS ranged from ND (16 locations) to a maximum 

of 11.8 ppb. Concentrations of PFHS in surface soils and shallow subsurface soils ranged 

from ND (6 locations) to 281 ppb and ND (7 locations) to 43.2 ppb, respectively. 

SoilB6ring Samples - PFOS and PFOA were found at concentrations ranging from ND 

to 12,350 ppb and from ND to 10,900 ppb, respectively. The highest concentrations of 

PFOS and PFOA in subsurface soils were present in the D2 and D1 Areas: 

Concentrations of PFBS and PFHS in the soil boring samples ranged from ND to 22 ppb 

(highest at the Fire Training Area in FTA 03) and from ND to 1,550 ppb (highest at the 

D2 Area in D203), respectively. 

The following sections provide a discussion of the results of the soil assessment on an 

area-by-area basis. 
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Table 4-5 

Summary of TOC Concentrations in 
3M Cottage Grove Soil Samples - May 2005 

Sample ID 

CGMN-SBC-D101-0-0200 

CGMN-SBC-D103-0-0350 

CGMN-SBC-D103-0-0500 

CGMN-SBC-D104-0-0100 

CGMN-SBC-D104-0-0450 

CGMN-SBC-D201-0-0200 

CGMN-SBC-D501-0-0150 

CGMN-SBC-DS01-0-0050 

CGMN-SBC-B1501-0-0100 

CGMN-SBC-FTA02-0-0150 

CGMN-SBC-WPA01-0-0150 
CGMN-SBC-BKG01-0-0000 

Sample Location 

D1 Area 

D1 Area 

D1 Area 

D1 Area 

D1 Area 

D2 Area 

D5 Area 

D8 Area 

Outside Building 15 

Fire Training Area 

SB D101 

SB 0103 

SB D103 

SB D104 

SB D104 

SB D201 

SB D501 

SB D801 

SB 1501 

SB F’I’A02 

SB WPA01 
SB BKG01 

Former Wastewater Pond Area 
Background 

Sample Depth 

Interval 
(ft bgs) 

20-25 

35-40 

50-55 

10-15 

45-50 

20-25 

15-20 

5-10 

10-15 

15-20 

15-20 
0-5 

(1) See Figure 3-3 for sample and area locations. 

TOC 
(mglkg) 

380 

240 

240 

350 

310 

1400 

990 

31 O0 

53O 

5700 

3200 
86O 
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4.3.1 D1 Area - Former HF Tar Neutralization Pit 

Soil Description - The soil boring logs for the D1 area indicate that the soil consists of 

predominantly of light yellow brown silty medium- to coarse-grained sand. WESTON 

did not observe any discoloration or odors, 

Analytical Data - In the D1 Former I-IF Tar Neutralization Pit Area, the highest FC 

concentrations were detected in the two ~oil borings on the presumed downgradient/ 

south side of this area (D103 and D104) in the 5 to 30 fl bgs depth range and decreased 

below 30 ft bgs in the native soils. PFOA was detected at higher concentrations than 

PFOS in these borings with concentrations ranging from 12.7 to 4,520 ppb relative to the 

PFOS concentrations that ranged from 68.6 to 923 ppb. 

4.3.2 D2 Area - Former Sludge Disposal Area 

Soil Description - Observation of soil samples from the borings indicated the presence of 

fill (i.e., sludge material) associated with the D2 Area to approximately 22 to 29 ft bgs. 

The fill consisted of yellow brown to olive to dark gray poorly sorted silty sand with 

varying amounts of organic material and paint chips. The fill was locally stained dark 

gray to black. At soil boring D203, elevated OVM readings were recorded in the fill with 

the maximum reading occurring at 16 to 18 ft bgs. OVM readings were not detected in 

soil below the fill material. The underlying goil consists predominantly of yellowish 

brown to olive brown silty medium- to coarse-grained sand. Soil at D203 was typically 

light gray to olive sand. Residual glacial outwash gravels were observed locally. 

Analytical Data - The highest FC concentrations in soil samples were detected in the D2 

Former Sludge Disposal Area. The maximum concentrations of PFOS (12,350 ppb), 

PFOA (10,900 ppb), and PFHS (1,550 ppb) were detected at soil borings D202, D203, 

and D203, respectively. In this area, the higher FC concentrations occur in the 0 to 25 ft 

bgs samples, which is within the sludge material. Additionally, in each of the D2 Area 

soil borings (D201, D202, and D203), PFOS generally is found at higher concentrations 

than PFOA in the 0 to 25 ft bgs samples. PFOS was detected with concentrations of 

1,195 and 1,625 ppb in the 0-6 in and 6-24 in bgs depth, respectively, at surface soil 
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location D202. PFOA generally is found at higher concentrations than PFOS at the lower 

depth intervals in the native soils underlying the area. 

4.3.3 D5 Area - Former Solids Burn Pit 

Soil Description - Observation of soil from the one boring D501 constructed in the D5 

Area indicated the presence of predominantly olive brown silty coarse-grained sand to six 

ft bgs. Soil from six to 14 ft bgs consists of black silty medium-grained sand with some 

gravel, ash and charcoal. Soil below 14 feet bgs consists of light yellowish brown silty 

medium-grained sand to boring termination at 25 feet bgs. WESTON did not observe 

any odors for the entire boring. 

Analytical Data - In the D5 Area soil boring D501, higher concentrations of PFOA and 

PFOS (295 to 1,375 ppb PFOA and 693 to 2,310 ppb PFOS) occurred in the 0 to 15 ft 

bgs depth range and concentrations dropped significantly (less than 50 ppb) at lower 

depths. The surface soil samples downgradient of this area contained lower 

concentrations except for one soil sample collected at D502 in the 6 to 24 in bgs interval, 

which contained at PFOS concentration of 414 ppb. 

4.3.4 D8 Area - Former Waste Disposal Area 

Soil Description - Observation of soil from boring D80I indicated the presence of 

predominantly of dark yellowish brown clayey sandy silt to a depth of 14 ft bgs. Bluish 

gray clayey sandy silt to strong brown silty sand were observed from 14 to 16 feet bgs 

followed by olive silty fine-grained sand and light yellowish brown silty sand to boring 

termination at 25 feet bgs. WESTON did not observe any waste material, discoloration 

or odors. 

Analytical Data - Concentrations of PFOS and PFOA (155 to 543 ppb PFOA and 528 to 

694 ppb PFOS) were detected in the 0 to 15 ft bgs depth range and concentrations greater 

than 100 ppb were detected down to boring termination at 25 ft bgs. The surface soil 

sample (DS01) in this area contained PFOS concentrations of 525 and 983 ppb in the 0-6 

in and 6-24 in bgs surface soil samples, respectively. 
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4.3.5 Fire Training Area 

Soil Description - Observation of soil from the three borings indicated the presence of 

predominantly light yellowish brown silty sand to gravelly silty sand. The sand ranged 

from fine-grained to coarse-grained. Glacial outwash gravel was locally abundant. 

WESTON did not observe any discoloration or odors. 

Analytical Data - In this area, PFOS concentrations of 378 and 863 ppb were found in 

the shallow interval of 0 to 5 fi bgs of borings FTA02 and FTA03 respectively, with 

significantly lower concentrations (ranging from 1.35 to 82.2 ppb) at lower depth 

intervals. It should be noted that the area around boring FTA03 has been substantially 

altered with the construction of a new run-off control basin. PFOS was detected at 

concentrations of 1,820 and 450 ppb in the surface soil samples (0-6 and 6-24 in bgs, 

respectively) collected at sampling location FTA02, which is in a drainageway from the 

Fire Training/Contractor Yard Area. It was also found that at the Fire Training Area, the 

detected concentrations of PFHS generally were greater than the detected concentrations 

of PFOA. 

4.3.6 Building 15 Area 

Soil Description - Observation of soil from the boring indicated the presence of a dark 

brown silty sand to a depth of approximately 8 feet bgs followed by predominantly a light 

yellowish brown silty sand to boring termination. WESTON did not observe any 

discoloration or odors. 

Anal~ical Data - At the Building 15 area, PFOS concentrations were detected in soil 

boring B1501 at the shallow interval of 0 to 5 ft bgs (619 ppb) and at a depth of 20 to 25 

ft bgs (1;865 ppb). It had also been detected at concentrations of 833/904 (duplicate) and 

542 ppb in the surface soil samples (0-6" and 6~24" bgs, respectively) collected at 

sampling location B6801, which is adjacent to the soil boring. 

4.3.7 Former Wastewater Pond Area 

Soil Description - Observation of soil from the boring indicates the presence of asphalt 

and crashed rock to a depth of approximately one foot bgs. Soil from one foot to six feet 
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bgs consisted of black to very dark grayish green silty to clayey silty sand. Soil below a 

depth of six feet bgs consisted of olive brown silty sand to 16 feet bgs followed by very 

dark bluish gray silty sand with a strong odor from 16 feet to boring termination at 25 ft 

bgs. The lower soil horizon exhibited strong odors and OVM readings up to 90 units. 

No other indication of residue or waste material was noted. 

Analytical Data - PFOS was detected at a concentration of 805 ppb at a depth of 15 to 20 

ft bgs in soil boring WPA01. The concentrations of PFOA detected in this boring were 

lower. 

4.3.8 Other Site Areas 

Incinerator Complex and D6 Area - Four surface soil sampling (0-6" and 6-24" bgs) 

locations (IC01, IC02, IC03, and IC04) were situated around the incinerator complex and 

one (D601) was downgradient of the D6 - Former Ash Disposal Area. The 

concentrations of PFOS detected in these areas ranged from 1.19 to 45.2 ppb. The 

concentrations of PFOA ranged from 1,23 to 31.0 ppb. 

Non-FC Management Areas - Three surface soil sampling (0-6" and 6-24" bgs) locations 

were situated around Buildings 112 0311201), 102 0310201), and 22 (B2201), which 

were not associated with FC management operations. The concentrations of PFOS 

detected in these areas ranged from 2.14 to 76.0 ppb. The concentrations of PFOA 

ranged from 0.902 to 7.63 ppb. 

FC Management Area~ - Four surface soil sampling locations (0 6" and 6-24" bgs) were 

situated adjacent to Buildings 16 031601 and B1602), 7 032601), and 25 (B2501), which 

were associated with FC management operations. The concentrations of PFOS detected 

in these areas ranged from 2.70 to 499 ppb. The concentrations of PFOA ranged from 

1.72 to 75.9 ppb. 

4.3.9 Background 

Soil Description - Observation of soil boring BKG01 indicated soil consisting 

predominantly of light olive brown silty coarse-grained sand to olive yellow clayey silty 
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medium-grained sand to 21 feet bgs. Weathered dolomite was encountered at 21 feet bgs 

with auger refusal encountered at 22 feet bgs. 

Observation of soil boring BKG02 indicated a dark reddish brown silty coarse-grained 

sand to approximately six ft bgs followed by light olive brown silty sand to 23.5 ft bgs. 

The soil becomes gravelly at 18 ft bgs. Auger refusal was encountered at 23.5 ft bgs and 

dolomite cuttings. WESTON did not observe any discoloration or odors at either of the 

borings. 

Analytical Data - The concentrations of PFOS detected in the background area soil 

borings (BKG01 and BKG02) ranged from ND to 1.94 ppb. It was detected in the 

surface soil sample (BKG01) at concentrations of 15.3 and 8.12 ppb at the 0-6" and 6- 

24" bgs depth, respectively. 

The concentrations of PFOA detected in the background area soil borings ranged from 

NQ to 0.977 ppb. It was detected in the surface soil sample (BKG01) at concentrations 

of 3.32 and 3.41 ppb at the 0-6" and 6-24" bgs depth, respectively. 

4.4 SEDIMENT AND SURFACE WATER 

The sediment analytical data for the Cottage Grove facility are summarized in Table 4-7. 

Figure 4-9 depicts the average PFOS/PFOA sediment concentrations adjacent to the 

locations where they were detected. A copy of the analytical data package (without 

appendices) is provided in Appendix D. 

The surface water analytical data for the Cottage Grove facility are summarized in Table 

4-8 and field-measured surface water sample parameters are summarized in Table 4-9. 

Figure 4-9 depicts the average PFOSiPFOA surface water concentrations adjacent to the 

locations where they were detected. A copy of the analytical data package (without 

appendices) is provided in Appendix D. 
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4.4.1 East and West Coves 

4.4.1.1 Sediment 

The average PFOS concentrations detected in sediment samples at the cast cove ranged 

from 24.2 to 267 ppb and at the west cove they ranged from 15.2 to 91.1 ppb. The 

average PFOA concentrations detected at the east cove ranged from 11.7 to 28.7 ppb and 

at the west cove they ranged from 4.11 to 38.7 ppb. No significant concentration 

differences were found for PFOS or PFOA in the two sample depths at the west cove and 

for PFOA in the two sample depths at the east cove. However, at the east cove, the 

detected average PFOS concentrations were higher in the 0-10 cm sample depth than in 

the deeper 10-20 cm sample. The upstream sediment average concentrations of PFOS 

and PFOA for the east and west cove drainageways were all in the same range with 

average detected concentrations from 1.55 to 18.9 ppb. 

4.4.1.2 Surface Water 

The average concentration of FCs detected in the east cove surface water sample were 

greater than the concentrations detected in the west cove sample. The highest detected 

average concentrations in the east cove were 25.3 and 16.1 ppb, respectively, for PFOS 

and PFOA. The average concentration of PFOA detected in the upstream surface water 

sample at the east cove was 0.077 ppb. The remaining FCs were NQ in this surface water 

sample. A surface water sample was not collected upstream of the west cove because ~he 

drainageway was dry at the time of sampling. 

4.4.1.3 NPDES Analytical Data 

After treatment, wastewater is discharged into the ravine located east of the WWTP 

ponds, at an NPDES station identified as SD 001. The ravine flows into the east cove. 

The NPDES FC analytical data collected at station SD 001 since 2000 has been 

summarized in Tables 4-10 through 4-12. 
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Jan-March 20001 
Sept-Oct 20002 
December 2002 

January 2003 
]anua~ 2003 

February 2003 
2003 

f2003 

Table 4-10 
Summary of NPDE8 FC Analytical Data - 2000 to 2003 

Sample 
Date. 

Carboxylates 
PFHA PFOA 
(ppb) (ppb) 

123.5 1991.3 

28.7 216.3 
91.0 180.0 
20.4 80,I 
20.1 77.9 

16.8 

79.7 

60.1 
67.8 

32.4 
31.0 

Sulfonates 
PFBS PFHS 
(ppb) (ppb) 

873.6 17.4 
63.7 11.3 
51.0 5.80 

42.4 6.5 
45.6 6.7 

5.4 

5.9 

2260.0 

3680,0 

November2003 
November2003 

December 2003 
December 2003 

2003 Average 
2003 STD 

z/ls/o3 

2/12/03 

115103 

17,9 

16,0 

17.2 

15.5 
15.3 

16.2 
6.7 

64.7 
66.5 

74,3 
23,3 

Iii.0 
89.7 

28.9 
30.0 

728.5 
1177.7 

12/10/03 

5.7 
5.7 

5.1 
5.6 

4.6 
4.9 

5,1 

Pros 
(ppb) 

1403,6 
262.0 
550.0 
200 
177 

64.8 
61.7 

61.4 

74.7 

60.1 
72.0 

44.1 
41.2 

96.3 
94.9 

55.1 
55.7 

63.7 

43,2 

51,7 

55,3 

34,3 

71.6 

34.8 

42.8 

15.5 
16.8 

66.2 
42.7 

Source: NPDES analytical data was obtained from 3M and summarized in this table. 

PFHA - PerFluorohexanoic acid 
STD - Standard Deviation 
1- Averaged data taken from 8 data points. 
2 - Averaged data taken from 3 data points. 
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Januar 
Januar 

Febru~ 

March-04 
March-04 

.lune-Oz 

.lune-0~ 

]ul 
.lul 

Au( 

October-04 
October-04 

NovembeF-04 
NovembeF-04 

December-04 
December-04 

2004 Average 
2004 STD 

Table 4.11 
Summar~ of NPDE$ FC Analytical 

Sample 
Date 

1/14/04 

2/4/04 

3/3/04 

4/7/o4 

5/5/o4 

6/2/04 

7/14/04 

8/4/04 

9/1104 

10/13/04 

11/11/04 

12/1/04 

PFOA 
(ppb} (ppb) 
0.57 1.60 
0.67 1.74 

12.6 127.0 
11.8 102,0 

15.9 73.3 
16.9 75.9 

4.1 8.9 
4,5 9.5 

9.1 36.8 
8.9 34.3 

19.3 2.5 
17.9 2.5 

14.7 81,1 
13.3 73.4 

7,0 3.0 
6.3 2,7 

6.8 8.0 
7,3 7.9 

0.4 1.0 
0.4 1.0 

9.9 32.8 
9 ,3 32,5 

7.8 28.3 
7.2 29.0 

8.g 32.4 
5,7 37.4 

Data - 2004 

PFBS 
(ppb) 

0,70 
0.72 

30.7 
28.3 

31.2 
36,5 

26.3 
34.1 

130.0 
134.0 

776.0 

721.0 

844.0 
1040.0 

410,0 
421.0 

31,6 
32.7 

20.6 
21.0 

90.2 
125.0 

99.1 
139.0 

217.7 
316.1 

Sulfonates 
PFHS 
(ppb) 

0.23 
0.25 

0,2 
0.2 

0,3 
0.3 

0.5 
0.5 

0.8 
0.9 

1,5 
1.3 

1.1 

Source: NPDES analytical data was obtained from 3M and summarized in this table. 

PFHA - PeWluorohexanoic acid 
STD - Standard Deviation 

(ppb) 

0,82 
O,80 

38.4 
28.7 

13.3 
18.8 

16.3 
16.1 

7.4 
10.0 
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Table 4-12 
Summary of NPDES FC Analytical Data - 2005 

Sample Carbo~:ylates Sulfonates 

Date 
PFHA PFOA PFBS PFHS 
(ppb) (ppb) (ppb) (ppb) 

January-05 
1/12/05 7.8 19.2 96.1 1.5 

Januan/-05 7,5 20,0 80.9 1.1 

February-05 13.4 22.2 75.1 1.9 
~e~brua ry-05 

2/3/05 
14,0 23.8 72.3 1.9 

March-05 21,1 262.0 145.0 2.8 
March-O~ 3/10/05 

20.7 264.0 151.0 3,0 

4/7/05 14.4 26,1 186,5 2.8 
13,9 24.7 167,0 2,8 

Ma 
5/5/05 

4,7 4,3 276,0 2.6 
Ma 4,8 4,3 308,0 2.5 

.lune-05 
6/9/05 

6,5 41.9 161.0 3.0 
June-05 6.6 48.0 158,0 3.2 

Jul, 7/6/05 5.7 46.7 43.6 2.4 
5.9 42.4 50.7 2.3 

Auc 
8/18/05 5,7 32.0 12.3 1,8 

Auc 6,0 28.4 11.0 1.8 

9/15/05 0.4 1,2 7.8 0.6 
0,4 1,2 7.7 0.6 

October-05 
10/6/05 0.8 1.9 7.4 0.4 

October-05 0.8 1.9 7.4 0.4 

November-05 
11/2/05 5.8 66.6 26.8 2,2 

November-05 5.5 52,5 25,8 2.2 

December-05 
12/7/05 1,2 0,9 32,6 1.1 

December-05 1.2 0.9 35.0 1.1 

2005 Average 7.3 43.2 89.4 1.9 
2005 STD 6.1 71.9 88.2 0.9 

Source: NPDE3 analytical data was obtained from 3M and summarized in this table. 

PFHA - Perfluorohexanoic acid 
STD - Standard Deviation 

PFOS 
(ppb) 
1.5 
1.6 

3,5 
4,1 

7,3 
7.8 

4,0 

4.1 

15.6 
13.7 

5,2 
4,6 

4-39 

2095.0101 
3MA01551878 



The most recent ranges of monthly average FC concentrations detected in 2005 are: 

PFOA - 0.9 to 263 ppb, PFOS - 0.4 to 14.7 ppb, PFHS - 0.4 to 3.1 ppb, and PFBS - 7.4 

to 292 ppb. 

4.4.2 Mississippi River 

4.4.2.1 Sediment 

In the Mississippi River, the highest average sediment concentrations of PFOS (8.28 ppb) 

and PFOA (13.2 ppb) were detected at sample location R3, which is adjacent to the 

operating plant portion of the 3M property. This was the only location at which PFBS 

and PFHS were detected. The following is a summary of the findings at the other 

sampling locations, which are shown in Figure 4-9: 

R1 and R2 - Average sediment concentrations of PFOA and PFOS were ND or 
not quantifiable (NQ). 

R4 - Average sediment concentrations of PFOA and PFOS were not quantifiable 
NQ. 

R5 - Average sediment concentrations of PFOA and PFOS were 1.13 and 6.13 
ppb, respectively. 

R6 - Average sediment concentrations of PFOA and PFOS were ND and 1.35 
ppb, respectively. 

4.4.2.2 Surface Water 

In the Mississippi River, PFOS and PFOA were ND or NQ at locations upgradient or 

adjacent to the operating plant (locations R1 to R4) as depicted in Figure 4-9. However, 

PFBS and PFHS were detected at location R2 adjacent to the plant with average 

concentrations of 0.050 and 0.077 ppb, respectively. The highest concentrations of FCs 

were detected at downstream location RS. The average detected PFOS, PFOA, and 

PFBS concentrations at this location were 0.098, 0.132, 0.097 ppb, respectively. The 

detected PFt-IS concentration at location R5 was NQ. Concentrations of FCs detected in 

the farthest downstream sample location R6 were NQ or ND. 
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4.5 MISSISSIPPI RIVER FISH 

Summaries of FC concentrations in the fish whole body and filet tissue samples are 

provided in Tables 4-14 and 4-15. A copy of the analytical data packages (without 

appendices) is provided in Appendix D. 

Tissue sample mass was limited for some whole body and filet samples from smaller 

bluegill sunfish and smallmouth bass specimens in the sample group necessitating 

analysis of 1 gram aliquots for these samples instead of 5 gram aliquots as stated in the 

FC Work Plan. Because recoveries of PFOA matrix spikes in the 1 gram aliquot fish 

samples were below acceptance criteria, PFOA results, for these individual specimen 

samples are not reported (NR). In order to provide quanttafive results representative of 

the sample types and locations, composite samples of the remaining tissue homogenate 

from each of these 17 fish samples were prepared from like species, sample type and 

location yielding 6 composite samples (see Table 4-13). Analyses of PFOA in the 

composite fish samples met acceptance criteria and are reported with the results of the 

individual fish tissue samples. 

PFOA concentrations in whole body tissue samples from the upper reach (Reach 1) 

upstream of the 3M facility ranged from 0.881 ng/g (ppb) in a channel catfish sample to 

1.52 ppb in a bluegill sunfish sample. PFOS concentrations in whole body tissue samples 

from Reach 1 ranged from 11.0 ng/g (ppb) in a channel catfish sample to 75.4 ppb in a 

bluegill sunfish sample. Filet tissue PFOA results for Reach 1 ranged from non-detect in 

all channel catfish samples and the bluegill sunfish composite sample to 0.972 ppb in a 

smallmouth bass filet tissue sample. PFOS concentrations in the Reach 1 samples ranged 

from 2.34 ppb in a channel catfish sample to 178 ppb in a smallmouth bass sample. 

Bluegill sunfish filet tissue samples from Reach 1 contained 30.3 and 32.3 ppb PFOS. 

PFOA concentrations in whole body tissue samples from the middle reach (Reach 3) 

adjacent to the 3M facility ranged from 0.774 ppb in a channel catfish sample to 37.9 ppb 

in a bluegill sunfish sample. PFOS concentrations in whole body tissue samples from 

Reach 3 ranged from 12.6 ppb in a channel catfish sample to 9000 ppb in a bluegill 

sunfish sample. The other four bluegill sunfish whole body samples from this reach 
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Table 4-13 
Composite Fish Samples 

Composite Sample ID and Descript’ion Initial Sample ID 

CGMN-F01-1LMFC-0-050812 CGMN-F01-1LMF01-0-050812 
Reach 1 Bluegill sunfish filet composite CGMN-F01-1LMF02-0-050812 

CGMN-F01-3LMFC-0-050812 CGMN-F01-3LMF01-0-050812 
Reach 3 Bluegill sunfish filet composite CGMN-F01-3LMF02-0-050812 

CGMN-F01-3MDFC-0-050812 CGMN-F01-3MDF01-0-050812 
Reach 3 Smallmouth bass filet composite CGMN-F01-3MDF02-0-050812 

:CGMN-F01-3MDF03-0-050812 

CGMN-F01-5LMWC-0-050812 
Reach 5 Bluegill sunfish whole body composite 

CGMN-F01-5LMW01-0-050812 
CGMN-F01-SLMW02-0-050812 
CGMN-F01-SLMW03-0-050812 
CGMN-F01-5LMW04-0-050812 
CGMN-F01-SLMW05-0-050812 

CGMN-F01-5LMFC-0-050812 CGMN-F01-5LMF01-0-050812 
Reach 5 Bluegill sunfish filet composite CGMN-F01-5LMF02-0-050812 

CGMN-F01-5MDFC-0-050812 CGMN-F01-5MDF01-0-050812 
Reach 5 Smallmouth bass filet composite CGMN-F01-5MDF02-0-050812 

CGMN-F01-SMDF03-0-050812 
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contained PFOS at concentrations ranging from 55.4 and 334 ppb. Filet tissue PFOA 

results for Reach 3 included non-detect for all channel catfish samples, 0.58 ppb in the 

smallmeuth bass filet composite sample and 3.2! ppb in the bluegill sunfish filet 

composite sample. PFOS concentrations in Reach 3 filet tissue samples ranged from 5.60 

ppb in a channel catfish ~ample to 1320 ppb in a smallmouth ba~ sample. PFOS 

concentrations in bluegill sunfish filet tissue samples from Reach 3 were 59.7 and 709 

ppb. 

PFOA concentrations in whole body tissue samples from the lower reach (Reach 5) 

downstream from the 3M facility were 1.41 to 2.54 ppb in the channel catfish whole body 

samples and 0.600 ppb in the bluegill sunfish whole body composite sample. PFOS 

concentrations in whole body tissue samples from Reach 5 ranged from 39,9 ppb in a 

channel catfish sample to 629 ppb in a bluegill sunfish sample. Filet tissue PFOA results 

for Reach 5 included non-detect to 1.71 ppb in channel catfish samples, 0.504 ppb in the 

bluegill sunfish filet composite sample and 1.04 ppb in the smallmouth bass filet 

composite sample. PFOS concentrations in Reach 5 filet samples ranged from 2.86 ppb in 

a channel catfish sample to 5150 ppb in a smallmouth bass sample. PFOS concentrations 

in bluegill sunfish filet tissue samples from Reach 5 were 331 and 330 ppb. 
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5. REVIEW OF DOCUMENTATION ON HISTORICAL WASTE 
DISPOSAL SITES 

5.1 FILE REVIEW 

A file review was conducted by WESTON in January and April of 2005. In accordance 

with the FC Work Plan, this review was conducted to collect information on the historic 

3M Cottage Grove facility waste generation, waste disposal, or treatment both on-site and 

off-site. 

In January 2005, WESTON reviewed 3M files for the Cottage Grove facility. 

Subsequently, in March 2005, WESTON requested from the MPCA a list of archived 

files and the size of active (nonarchived) files for the following sites: Washington County 

Landfill, 3M Chemolite/Cottage Grove facility, 3M Oakdale Site, Woodbury Site, 

Kerrick (Pine County Landfill), and the Commercial Chemical/Pollution Control, Inc. 

(PCI) facilities, in April 2005, WESTON reviewed MPCA and 3M flies for these sites. 

Documents that WESTON tagged for review included those that could possibly provide 

information on waste generation and disposal or treatment. These included regulatory 

correspondence, permits, site assessment reports, site remediation reports, site closure 

reports, personal notes, site drawings, sketches, etc. 

The findings from the file review, relative to the off-site waste disposal locations utilized 

by the Cottage Grove facility were submitted to the MPCA during a June 10, 2005 

meeting at their offices. Table 5-1 is a summary of the findings regarding the waste 

disposal locations utilized by Cottage Grove. Following the meeting, 3M and WESTON 

had a conference call with MPCA on June 13, 2005 regarding additional information that 

had been obtained on the Commercial Chemical Company/Pollution Controls, Inc. (PCI) 

sites in Newport, Minnesota and Savage, Minnesota. This additional information! 

documentation showed that FC-related wastes were not disposed at either of. these 

locations and that all FC-related wastes for the time period of interest (i.e. 1960-1971) 

were either disposed at the Woodbury Site or on-site. 

E:~FOLDERS.0-gk3m-cottage gr~ve~FC Da!aAssessm~nt Repot~t\Final.doc 
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5.2 INTERVIEWS WITH FACILITY PERSONNEL 

WESTON interviewed current and former 3M employees in the winter and spring of 

2005 to corroborate and supplement the information collected from the file review on the 

historic 3M Cottage Grove facility wagte generation, wagte digposal, and treatment. 

A new item discussed during the facility personnel interviews was the possible existence 

of a former on-site sludge disposal pit, which was operated prior to the D2 - Former 

Sludge Disposal Area. No documentation of thi~ pit was evident in the file review and it 

has not been assessed. It is uncertain when operations at the former sludge disposal pit 

started. This former on-site sludge disposal pit has now been designated as Dg. 

E:\FOLDERS.0-9\3n~-cottage grove\FC Data Assessment Re0o~\Final.doc 
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6. DATA ASSESSMENT AND IDENTIFICATION OF DATA NEEDS 

The following sections provide an overview, by medium, of the results and observations 

of the 3M Cottage Grove facility FC assessment. The overview is followed by a 

description of additional data needs, where they have been identified. 

6.1 GROUNDWATER 

Cottage Grove Facility- It was found that the groundwater analytical data collected from 

2003 to 21305 under the LOI program were consistent with the groundwater data collected 

under this FC assessment. 

No FCs were detected in the water sample collected from the Building 116 cafeteria tap. 

The water at this location is treated with granular activated carbon prior to use. 

The highest FC concentrations were detected in groundwater samples from monitoring 

wells MW-12 downgradient of the D5 - Former Solids Burn Pit Area, MW-14 

downgradient of the D8 - Former Waste Disposal Area, and MW-101 downgradient of 

the D1 - Former HF Tar Neutralization Pit. In these areas, PFOA concentrations ranged 

from 150 to 1,863 ppb and PFOS from 80 to 324 ppb. Compared to the PFOA 

concentrations detected in groundwater samples from monitoring wells MW-12 and MW- 

14, lower concentrations of PFOA were detected in the groundwater samples from 

monitoring wells MW-101 and MW-102 at the D1 Area. 

The highest FC concentrations detected in groundwater samples collected from pumping 

wells were detected at pumping well PW-6 (155. ppb PFOA). PW-6 is downgradient of 

the D8 Area. Groundwater elevation data collected from the monitoring wells in March 

2005 show that the influence of the pumping wells is most significant in the central plant 

area and is reduced with increasing distance from this area. 

With respect to groundwater at the 3M Cottage Grove facility, the following data needs 

have been identified: 
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The file review and personnel interviews indicated that there may be a former 
sludge disposal pit (Dg), which had not been assessed previously. This is located 
between the wastewater treatment plant and the D2 Area and will be referred to as 
the D9 Area. Groundwater quality and movement in the area of the D9 former 
sludge disposal pit has not been characterized. 

* The potential movement of groundwater to surface water, particularly 
downgradient of the DS, D5 and D2 Areas, has not been characterized. 

Woodbury Site: Of the four pumping wells at the Woodbury Site, pumping well R4 

contained the highest FC concentrations (19.7-23.3 ppb PFHS, 5.72-11 ppb PFBS, 2.78- 

3.12 ppb PFOA and 1.83-2.29 ppb PFOS). This well has the highest pumping capacity 

and is the closest pumping well to the main disposal area. At pumping wells R1 and R3, 

detected concentrations of PFBS and PFHS ranged from 0.337 to 3.47 ppb and 1.03 to 

2.61 ppb, respectively. PFOA and PFOS were detected in these wells at concentrations 

ranging from 0.153 to 2.33 ppb and 0.0562 to 0.144 ppb, respectively. No FCs were 

detected at pumping well R2, which is located farthest from the main disposal area. FCs 

were detected in the pumping well combined discharge at comparable concentrations to 

the discharge from the Cottage Grove non-contact process water retention pond. This 

indicated that additional FCs were not introduced to the water pumped from the 

Woodbury Site as it was used at the Cottage Grove plant. Thus, the pumping wells at the 

Woodbury Site have been characterized and no further assessment of the Woodbury Site 

appears to be warranted at this time. 

6.2 SOIL 

The highest concentrations of FCs in soils were found in the D2 and D 1 Areas. In the D2 

- Former Sludge Disposal Area, the highest FC concentrations (up to 12,350 ppb PFOS!) 

were found in the sludge. Lower concentrations (ranging from 4.39 to 794 ppb PFOS) 

were detected in the underlying native soil, which occurs below approximately 20 to 25 ft 

bgs. PFOS generally is found at higher concentrations than PFOA in the 0 to 25 ft bgs 

soil (sludge) samples. It was also found at higher concentrations (1,195 and 1,625 ppb) at 

a surface soil location downgradient of this area. PFOA generally is found at higher 

concentrations than PFOS at the lower depth intervals from 25 to 50 ft bgs in the native 

For reference, the Minnesota Department of Health (MDH) has established Soil Reference Values for industrial sites of 200,000 
ug]kg (ppb) PFOA and aO,O00 ppb PFO~. 
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soils underlying the D2 Area. The highest concentration of PFHS (1,550 ppb) detected in 

soils at the site was found in the D2 sludge at the 15 to 20 ft bgs depth interval. 

In the D1 - Former HF Tar Neutralization Pit Area, the highest FC concentrations (up to 

4,520 ppb PFOA) were detected in soils from the borings outside the pit in the 5 to 30 ft 

bgs depth range in borings constructed just outside the location of the pit structure and 

decreased below 30 ft bgs in the native soils (ranging from 53.9 to 375 ppb). PFOA 

generally was detected at higher concentrations than PFOS in the borings from this area. 

In the D5 - Former Solids Bum Pit Area, concentrations of PFOS (up to 2,310 ppb) and 

PFOA (up to 1,375 ppb) were detected in soil samples to a depth of approximately 15 ft 

bgs in the one soil boring constructed in this area. Lower concentrations (34.5 and 46.8 

ppb PFOS and 21.8 and 42.5 ppb PFOA) were detected at lower depths. Some gravel, 

ash, and charcoal were noted in the boring log for soils a 6 to 14 ft bgs indicating that this 

boring encountered the previous D5 activities (i.e., burning) Surface soil samples 

collected downgradient of this area generally contain lower FC concentrations, which 

suggest that potential surface transport via erosion is not significant. 

In the D8 - Former Waste Disposal Area, concentrations of PFOA (up to 543 ppb)and 

PFOS (up to 983 ppb) were detected in subsurface soils to a depth of 15 ft bgs and at a 

surface soil sample location down~adient of this area. The soil descriptions did not 

indicate any observation of waste material, discoloration, or odors. 

At the Fire Training Area, PFOS was detected at concentrations up to 1,820 ppb 

primarily in shallow soils to a depth of 5 ft bgs, with significantly lower concentrations 

detected at lower depths. It is noted that the area around boring FTA-03 has been 

substantiall.y altered with the construction of a new run-off control basin. 

At the Building 15 (location of the former electrochemical fluorination cells) Area, PFOS 

was detected at concentrations up to 833/904(duplicate) ppb in shallow soils (0-5 12 bgs) 

and 1,865 ppb at a depth of 20 to 25 ft bgs. At the Former Wastewater Pond, PFOS was 

detected at a concentration of 805 ppb at a depth of 15 to 20 fl bgs. A strong odor and 
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higher TOC level was noted for the 15 to 25 ft bgs interval in the former wastewater pond 

boring; however, no visual indication of residue or waste material was noted. 

Surface soil samples (0-6 and 6-24 in bgs) collected in the vicinity of buildings where 

FCs were managed (Buildings 7, 16, and 25) generally indicated higher concentrations of 

FCs than samples collected in the vicinity of buildings where FCs were not managed 

(Buildings 22, 102, and 112), the incinerator complex, and the D6 - Former Ash Disposal 

Area. 

The following data needs have been identified for soils at the 3M Cottage Grove facility: 

D5 - Former Solids Burn Pit Area. This area, which is approximately 2 acres in 
size, has not been defined with respect to the horizontal extent and concentrations 
of FCs. Historic records and information did not show a distinct limit for D5 but 
only a genera/1 area. Only one boring was located in this area and soil samples 
from this boring exhibited concentrations of FCs primarily at 0 to 15 ft bgs. 

D8 - Former W~ste Disposal Area. Due to access issues, this area is not defined 
with respect to the horizontal extent of any remaining waste burial, which was not 
previously removed. 

D9 - Former Sludge Disposal Pit. This newly identified area has not been 
assessed or characterized and will be referred to as the D9 Area. 

6.3 SEDIMENT AND SURFACE WATER 

Sediment - FCs were detected in sediment. Generally, upstream levels were less than 

downstream. 

PFOA sediment concentrations in the east cove (11.7 to 28.7 ppb) are comparable to the 

west cove (4.11 to 38.7 ppb). PFOS sediment concentrations in the east cove (24.2 to 

267 ppb) are higher than at the west cove (15.2 to 91.1 ppb). Higher PFOS 

concentrations xvere detected in the shallow sediments (0-10 cm) of tile east cove than in 

the deeper sediments (10-20 cm). 

In the Mississippi River, average sediment concentrations at sample locations R1, R2, 

and R4 were NQ or ND. Average sediment concentrations of 8.28 ppb PFOS and 13.2 

ppb PFOA were detected at sample location R3, which is adjacent to the operating plant 
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portion of the property. 

detected. 

This was the only location where PFBS and PFHS were 

Surface Water - The average concentrations of FCs in the east cove water sample were 

greater than the concentrations detected in the west e0ve water sample: In the 

Mississippi River, PFOA and PFOS concentrations were ND or NQ at the R1 through R4 

sampling locations. The only quantifiable levels of PFOS and PFOA (0.098 and 0.132 

ppb, respectively) in the water samples were detected at downstream location RS. 

Regarding the NPDES data, it is evident that the concentrations of FCs in the site have 

decreased treated wastewater discharge significantly since 2000. 

With respect to sedimem and surface water, the following data needs have been 

identified: 

Concentrations, if any, of FCs in groundwater entering the river (pore water) are 
not known. 

Distribution, if any, of FCs in surface waters and sediment extending across the 
river are not known. 

6.4 MISSISSIPPI RIVER FISH 

The analytical results indicate that FCs have been detected in fish samples (whole body 

and filet) collected from three reaches of the Mississippi River in the immediate vicinity 

of the Cottage Grove facility. The FCs were detected in each of the three species 

sampled: Chaamel catfish, Bluegill sunfish, and Smallmouth bass. 

The following conclusions have been identified for the Mississippi River fish: 

The current data set represents one limited round of fish sampling conducted in 
the Mississippi River. 

Pending analytical work being performed on additional fish samples by the 
MPCA, further discussions may be warranted relative to additional data needs. 
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7. RECOMMENDATIONS FOR THE FUTURE COURSE OF 
ACTION 

Substantial characterization has been completed at the 3M Cottage Grove facility as part 

of the work conducted in 2005. However, data needs (additional information that will be 

useful for assessment) were identified and should be addressed in order to define the most 

effective path forward. These additional field activities are presented in the following 

recommendations. 

Groundwater 

Based on accessibility, install a total of three to five groundwater monitoring 
wells, if feasible (based on physical constraints and access considerations), 
downgradient of the D2 and D5 areas loward the river. 

Install two to three groundwater monitoring wells around the perimeter of the 
Former Sludge Disposal Pit (D9 Area) to determine groundwater quality and flow 
direction. 

Define the hydraulic capture and effect of pumping wells PW5 and PW6 by 
collecting water level and drawdown data from existing monitoring wells. This 
may be coordinated with a planned shutdown of PW-6 in early May due to 
incinerator maintenance. 

D5 Former Solids Burn Pit Area. Install an additional three to five soil borings 
to 25 ft bgs to further characterize the extent of FCs in this area. 

D8 - Former Waste Disposal Area. Review information on past survey and 
remediation activities conducted in this area. Based on a review of this 
information and accessibility, determine if a geophysical survey would be 
necessary to further define the horizontal extent of any remaining waste burial at 
this location. 

D9 - Former Sludge Disposal Pit. Install two to four soil borings to 25 ft bgs to 
characterize the extent of FCs, if any, in this area. 
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Pore Water/Surface Water/Sediment 

Collect pore water samples using shallow hand-driven well points at 

approximately 25 locations in the Mississippi River along the facility shoreline to 
assess possible groundwater discharge through bottom sediments and into the 

river. 

20 equally spaced sampling locations along approximately 4,000 ft of 

shoreline between the D8 Area and the east cove. These sampling 
locations will be established based on the results of a flow net analysis to 

estimate zone of groundwater discharge to the river. 

Five locations in the reach between the west cove and monitoring well 

MW-14 to detect any groundwater discharge. 

Collect paired surface water/sediment samples at the following sampling 
locations: 

- Pore water sampling locations (25 samples). 

- East and west coves and associated drainageways (up to 6 samples). 

Collect surface water samples along a transect across the Mississippi River in 
Reach 3/5 area (estimate 10-15 sampling nodes). 

Fish/Aquatic Biota 

Review pending MPCA fish sampling results. Discuss with MPCA, Minnesota 
Department of Health (MDH), Minnesota Department of Natural Resources 
(MDNR) plans for additional fish sampling in the river to determine the path 
forward. 

Table 7-1 provides a summary of the recommended Phase 2 FC assessment, which would 

be performed under the existing HASP and FC Work Plan. Pending approval of this Data 

Assessment Report by the MPCA, the anticipated schedule for major elements of the 

Phase 2 assessment includes: 

* MPCA approval of the Data Assessment Report - April/May 2006. 

* Field work, data analysis, and compilation - May to September 2006 

¯ Interim Progress Report - September 2006. 

¯ Phase 2 FC Data Assessment Report - December 2006. 

Figure 7-1 provides a bar chart which shows anticipated performance and completion of 

individual activities for the Phase 2 assessment program. 
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Comqd,mtid Clicm- co,,. : Grove, Mianmota 

WEff’FON W.O.: 02181.-(N/-010-0001 DATE: /.~ MARCH 200.~ 

~ EVAC’UATION/SA_MI~LING FOI:LM 

GENERAL INFORM&TION 

E~TI)ICATOR ]>ARA.I’viETERS 

Gallom Purged 

Temperature (°C): 

Specific Conductivity 

Dissolved Ox.’vgen (rag/L): 

Visual Tu.t’bidity (L, M, t.I): 

NAPL Ob~rved: YES / 

ODOR: YES / 

OdorTyl~ ( )Soivenz 

Sample No. 

Sar~lm’s Signmure: 

Well D~amtt¢~. 6 ittek. 

SAMI~LE DATE: 

Jol~n Flah~’r’ty 

S 14-~,.., I -S(,,.’. 

Time 

Purge Factors: 2"- 0.16; 4"-0.65; O R"-2.61" !0"-4.0g (~allcns pet linear foot ot’,,vater! 
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Confidential Clieat - Cot..~e G~ove, Mbmesota 
WE~rON W.O.: 02181-002-010-0001 

~W’ELL EVACUATION/SAMPLING FORM 

GENEIL~ INFORMATION 

Well Ne.: MW-02 

WEIJ., £V’A.CUATION I~FORM&TION 

A. Toell Depth (ToP of Ct~tg == TO~: 

B. 

¢. ColurmofStmdJn, War 

D, Pur~ Factor 

E. One Wdl Volume: 

F. Three Well Volumes 

’NAPL Observed: ~ / ~ 

ODOR:        YES / ~ 

Oder’I’ype: i )Solvelt { )S~tt¢ ( )Ot~er 

Well Pumped Dr?.: 

Orbs. 

~ / NO 

SAMPLE COLLECTION INFORMATION 

Sample No. Time 

3260 VOC 
Flucroch~’~icals 
pH 
Specific 

S.~M’PLE DATE: 

Sample No. 

P.311sate Bitk: YES / ~ 

ID ~,: 

~mW: ~ R~h 

Ph~e’. 651-7~8-5352 

COMMENTS 

John Fl~herly 

814-231-8032 

Tittle 

pumeFactors’~"-0 (r 4"-065; ~ 8".261 10"-4.08(~allonspcrline-rtbotofwater)                                          " 
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Com~der~al Clienl - Cotr C~ove, Minnesota 

WESTON W.O.: 02181-0~.--010-0001 

WELL EVACUATIONtSAMPLING FORM 

SAMPLE COLLECTION INFORMATION 

Sample No. 

Medm Sam’~ie ID: 

Joi:n I:iaherly 

Time 

ii 

II 

l)iir--e Faclo~: 2"- O. 16; .i"- 08~: 8"-2.1)1; I0"-4.08 {_~llllorls !~el" tinelr t’~ol ot’t~terl 
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Confidential Client- Co~ Grove, Minnesola 
WESTON W.O.: 02181-0~.-010-0001 bATE: /~ MARCH 2005 

vtrELL EVACUATIONISAM~LI1NG FORM 

GENERAL INFORMATION 

Well No.: MW-04 
Sampling Te~m: ,~l~ { 

WELl, INFORMATION 

~ EVA~A~ON ~O~ON 

C. Co~u~ of S~ding W~ 

D. ~ 

~. One W~ff Vols.: 

F. Three Well Volumes (p~m): 

Concrete Bas~:        ~ Damaged 

I We 1 Diameter:. 6 inch. 
~ ~ ~ ~ ,! 

200.00 Well Evacuation Method 

( ’~ BAILER 

~O ~ TOT~ VOL~ PURGED: 

Gallons Purged 

Temperature (°C): 

Sprci~¢ Conducdvi~ (s): 

Dissolved Oxygen 
pH: 

Visual Turbidity. ~L’,~[, 

NAPL Ol~erved: YES 

ODOR: YE.S 

I 
INDICATOR PARAMETERS 

t ~, WtlI~D~:    . YES~ ( NO 

OdorType: ( )~olveat ( )Se~ie ( )O~her 

SAMPLE COLLECTION INFORMATION SAMPLE DATE: 

Sample .No. Sample No. 

Media Sarr~le [D: Riasatr Blank: YF.~ / NO 
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ConfidrntiaIClient- Cot ~ Gzovr, Minne, ota 
WESTON W.O.: 02~8 I-~.._-010-0001 DATE: /~ ..MARCH 2005 

~LL EVACUATION/SAMPLING FORM 

GENERAL HqFORMATION 

gar~ie~= Signature: 

Concr~ B~e:         ~ . 
Well D a~: 6 ~ch. 

Well Eviction Met~ 
~ ) BMLER 
~    ~ 2-Inch G~nd~bs 
{ ~;nch Gt~ndf~ 

Temp: 

Damng~ 

:Visual Turbidi~ (L, M. H): /~    Z 

I        Wall Pumped Dry.: t YES" 

( )Other 

S A~MPLE DATE: 

Time ]             Sample No, 

1/[, ’hr’~] Rinsat= at~.~: YES ,’ NO 

S~ College, PA 16801 

C~: g~t LiaS~m t 3 M } 

COMMENTS 

SAMPLE COLLECTION INFORMATION 

Sample No. 

M~lia Samct¢ ID: 

Time 

WeB Pttm~ed DR’:     YES ! 0 

t Previ~ Volume purged: 227 gallo~ 

W~i R~uires Maim~an~? ~ ~ 

Paramem~s: ~ } 8260 VOC & Isopropyl Ether 

(X} pH 
: X ) Specific Conductance 
i X ) Temperature 

............................. 
pttt~,g¢ [:actors: ~"-IL|6: :"-~)65: e g"-2.dl: !l)"-4.08(gglk~nspcrlinearrbotol’~ggtcr~ ............................................................ 
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Comqd~n~l Cli~a- ¢o~ -. Grove, Minn~sou 
WESTON W.O.: DATE: ,/SMARCH 2005 

WELL EVACUATION/SAMPLING FORM 

F. Three Well Volumes (~-,,): 

x 1.47 

W~[I Dian~q~r: 6 inch. 

Ev~cu,,tion Me~od 
BAI[~.R 
2-inch Gmndibs 
4-Inch Grundlbs 
Other ~.Spec~ fy~ 

Damag~ 

TOTAL VOLL~rV[E PURGED: 

E~IDICATOR P.~RAMETKI~S 

Time 

Gallons Purged 

Terr@emmre (=C): 

Sp¢¢ifi~ ¢onduc~ivi~ (s): 

Dissolved Oxygen (mgiL): 

Visual Turbidiw (L, ,VL, H): 

NAPL Obs~: YES / .NO 

ODOR:         YES / NO 

Od~rTylw: ( )Solvent ( ySe~ttc ( )O~acr 

Well i~ml~l 

Other: 

SAMI’LE COLLECTION INFORMATION SA~VIPLE DATE; 

Sample No. 
Media ~mpl,� I~: 

8260 VOC & fsepro~.v! E~er 

(X~pH 

$l~’c[fi¢ Conducmec= 
Tcmprmt~rc 

Sample No. 

Rin.~ B~nk: YES / NO 

ID NO.: 

D,,N~a~ory: Exy~ Research 

State Cot~e, PA IOAOI 

C~: ~n( ~n~mm 

Ph~e: 6~ [ .778-5352 

COMM E~’S 

Well Pumped Dry: YES NO 

Pr~’io~m Val~me Purged; ! 6~ 

Well Requi¢~ ~laintenanee? ~ , 

Ac~ ~ui~ Maintenauce? YES ,’ 

\0 

Pur~_-= I:’;tctors: 2% O. lb; 4"- (}.65~ ft’- 1.47: 8"-2.(~ L; i0"-4.|)8 (gollcns per hneat" =b.~ of ..~uter}                                                - 
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Confid~atial Clicm - Co~ ; Grove, Mima~sota 
WESTON W.O.: 02181-b,,z-010-0001 

G~N~UkL INFORMATION 

Well .No.: MW-07 

WFAJ~ INFORMATION 

L0ck~h 

VCELL EVACUATION" INFORMATION 

A, Total Depth (Top of Casing = TO~): 

B, Death roWamrtDTW) 

C. Coiu~ or’ Sm~g Wat~ (CfA-~ ~: 

D. ~ F~r , X    1.4~ 

E. One Welt Volu~: 

Three Well Volumes (galore):        ..~ TOT.~L VOLUNIE PURGED: 

INDICATOR PARAM~ETKRS 

Time 

Gallons Purged 

Temperature (°C): 

Specific Conductivity. (s): 

Di-csoived Oxygen (mgiL): 

Visual Turbidity (L, M, H): 

;~APL O~erved: YES / 

ODOR: YES / 

O¢~rTytm: ( )Solvent ( )$~p~ ( ) O~her 

L     L 

]Other: 

SAMPLE COLLECTION INFOI~MATION 

Sample No. 

Media Sample [D: 

SAMTL£ DATE: 

Sample No. 

iD NO.: 

Laboratory: Exy~ Resrarch 

.~04~ Rose.arch Dri\’c 

II I1[ 

State College. F.-x i {~01 

Contacts: Kent Lmd~rom [3M ) ~ohn Flai:erty 

Phone: ,~)~ 1-77~-5352; 

COMMENTS 

8o 

2095.0128 
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Coafideatial Cllent- Cot "Grove, Mianesota 
WESTON W.O.: 

OATE:_.~MARCH 2005 

YF.S 
Well Di=une~. 6 inch. 

( ~ 2-~ch O~ndtbs 

~ ~ Other 

TOTAL VOLUME PURGED: 

COMMENTS 

YES i NO 

152 

.... )co"    YES ’ 

2095.0129 
3MA01551906 



Confidemia} Clirnt - Cottage Grove, Minnesota 
WESTON W.O.: 021gi-002-010-0001 

WELL EVACUATIOM/SAIVlPLING FORM 

 ,VORMA ON    ’     ’ 
!Well N~.: MW-08 
s~ r~’-T~- 

I WELL INFORMATION 

WELL EVACUATION I~IFOI~ATION 

: INDICATOR’PAR,~ErERS 

Time 

Gallons Pt~ed 

Temperature        (°C): 

Specific CondYlOid" ’(s): 
Dissolved Oxygen ’(mR!L): 

Visual Turbid~ (L, M, t’D: 

173.00 

1.47 

NAPL O~rved: YES / 

ODOR: .... YF~S / 

Odor Type: ( )Solvent ( )Sep~ ( )Olber 

Concern Base:        ~/ Dan~ 

Well D~r: 6 ~. 
III 

Well Ev~on 
..,, ( ) BAILER 

( ~ 2-1n~h Grandfos 

TOTAL VOLUM~ PURGED: 

SAMPLE COLLECTION INFORMATION 

Sample No. 
~Media San~ple iD: 

~ ) 

Wdi Pmmped Dry: YES ; / NO ) 
O~er: 

SAMPLE DATE:,, /,~" ,~g ~7" ~ ~ 

Sam~ple No.         ’     Time 

ID NO.: 

3~ ~h ~ivc 

5mr C~I~, PA ~6801 

Cmmcm’. K~ ~n~ (3M) J~n R~ 
P~: 65 ~-778-5352 ~14.231.8~2 

COMML’NTS 

rrt~m V~me Purged: 

Well ~uir~ M~uteaa~e7 

A~ Requi~s Mainte~? 

............................ P.urgeFacl.or£.~?~0..lf!; ~’~0.65 6"- I.,tT: 8"-2.61 0"..4 08 (,--~d ons per near fomot’wat~) 
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Confidential Cli~m- Cot 

WESTON W.O.: 021~I-1,~,.-010-0001                       OAT~: it~ MARCH 2005 

WELL EVACUATION/SAMPLING FORM 

G~’~ ~tAL INFORMATION 
W~dm’: Sunny~L’l¢~I_..~ R~n 

F. Three Well Volumes (gattem): 

INDICATOR 

r:.~ i i~,~/~. /~5.5 /5o5 / ~ , ISI~! 

¯ ~ ~.c):. ~,~3 le ~ /~.~i ~/d~/~,q~ 

D~solv~ Oxygen (~L): I ]. 

O~R: YES 

,,i 

YES 

t 

! Oiler: 

i 

SAM.PLE COLLECTION INFOI~IATION 

Medi~ Sample IDa 

Sample No. Time 

SAMPLE DATE: 

Sample No. i Time 

Rinsam Bl~nk: YES / NO 
lID NO.: 

Laboratory.: ’Exy~-. 
3048 R~h 

State Colle~ PA ; (~801 

Con~: ~n~ ~a~om 13M ) John Fhhc~y 

Phone:. 651J78-535~ 

C~MMENTS 

~ W~l Pump~ D~: YES ,’ 

~ .Ac~ ~tr~ Maintenance? Y~ , 

Purge 1:=ctnrs 2"- a. ! 6; ~?’. 1.47: ,~ -=.6 ,, !0"-4.08 (gallons per linear i~mt of ~atcr) ~ 
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Confidential Client- Cot=,ge Cctove, Minnesota 
WESTON W.O.: 02 lgl-002-010-0001 DATE: 

iii 

WELL EVA~ATION/SAMPLING FORM 

GI~NERAL II~TORMATION 

Well N~o: M~�-10 

7"P 

WFA.L EVACUATION INfoRMATION 

~. Total I~pth (Top 0f Cming = TOC): 

B. l:~.pt~ ~o water ~Vw) 

C. Column ~t’$tandsg Water(C--A-B): 

D. Pu~ Factor 

E. One Well Volume: 

F. Three Well Volumes 

I I 

Well Ev’acuati~m Method 

( ) BAILER 

Tempcratm-� (~C): 

Specific Conductivity (s): 

D~solvcd’~g~n ~m~): 

N~PL O[se~: YES / NO 

TOTAL VOLUMEPURGED: 

W~ll P~mped !)~,: ~S ~ NO 

ODOR: YES ! NO Otlmr: 

Odor’l’yp~: ( )~olvent ( )Se~� ( )O~her 

SAMPLE COLLECTION INFORMATION 

Sample No. 

M~ia Sa~ ~: 

SAMPLE DATE: 

Sample No. 
t 

Time 

Bl~mk: YES / NO 

Labo~at~y: Exygm R~h 

Sm~ CoI[~ PA 1680I 

COMMENTS 

l 
Weft Pump~. Ih-y: YES 

Previous Volam~ Purged: MO gallons 

Wal R~ulre Main~nce? YES 

Accm R~uir~ Maintenance? YES 

............................. Purge, f~acto~:~T~ O.L6:. 4", 0.6.�; 6:~- I.~!7;. 8’~2~61 ;, ].O.:’:4~(~8.(ga.![o..n~ p~..[ linear foot of vzater) 

2095.0132 
3MA01551909 



WESTON W.O.: 02181-O02-010..0001 DATE: 1~ MARCH 200~ 

W’ELL EVA~ATION/SAMPLING FORM 

! GEblERAL INFORMATION "" ’ ’" " ’ 

F. Three Well Volum~ (llano=s): TOTAL VOLUME PURGED: 

ENDICATOR P~ImKS 

Wd’l Pureed Dry: YES 

Other: 

++=0+=: 
Sa.._~e No. 

Blank: YES" ~ 

’ID ~.: 

3048 Research Drive 

State College, PA 16801 

Comae=: K~t Li,,ds=mm (3M) John Flah~rty 
Phi= 651 q78-~352 814-231-8032 

I 
Well Pamlmd I}r)’:     ¥gS / ~.~ 

PrevieamVolume Purge: 40 Rallens 

Well Ralalres Maintenance? YES / 

Access l~lUim Maintenance’! YES 

Purge Factors 2% 0.16 4"- 0 65; 6"- I 47 8"-2 61; 10".-4.08 (@lions per linear t~ot o t’,,tater)                                             + 

3MA01551910 
2095.0133 



Confidential ¢li~m- Cc ~ Grove,, Minnesota 
WESTON W.O.: 02 ! 8 l-to2-(} 10-0001 DATE: # / MARCH 2005 

F. Three Well Volum~ (g~m); 

Time 

GRIIons Purged 

(°C): 

Specific ComluctiviW (s): 

Dissolved Oxygen (m.~L): 

pH: 

Visual Tmeoidir! ~)M. H): 

SAMPLE COLLECTION rNFOR.MATION 

Sample No. 

~X~ 

g260 VOC & isoprop: Ether 
Fluorochemicnls 

~H 
Specific C onduc.mnc¢ 
Terr~’ature 

COMMEr,~TS 

’,Veil I’ump~i Dry.: 

Previous Velume Purged: ~1~,~ 

~[Wt41R~uir~ ~.l~intenan¢~ ~ ; 

~]~ .~s R~uir~ Malnt~ance? YES 

[)urge Factors: 2% O. h’): ~,"- (3.65: ()"- IA’7:,q"-2.61 : 10"-4,08 (g~lll~)~s i~r linear ;hot eft ~atcr] 

2095.0134 
3MA01551911 



Confidential Client-Cott...~a Grove, Minnesota 
WESTON W.O.: 02181-002-010-0001 DATE: [~ MARCH 2005 

..... WELL EVACUATIONiS~G FOltlll 

GEI’iEIIAL I~FORMATION 

WELL EVACUATION INFORMATION 

A. Tolal ~ Crop of Ca~aag = TOC): 

B. Ix~h ~ Ware, (DTW) O’OC): 

C. Colur~ ofStanding Wa~ 

D. Pur~ Factor 

E. Ore Well Volurm: 

F. Thr~ Well 

Concr~ S,~e: ~/ Dam%,ed 

Well I~ame?: f. in~. 
, 

O.’)i 
7.tA 

Weft Evaoait~ M~x~l 
) B     , 

( ) 4-Mch Grundfo~ 
( ) Ot~r (Sp,ei~) 

TOTAL VOLUME PURGED:~ 

Stat~ Co~l~e, PA 16g01 

Coi~li~is: Kent Lindstrom OM)     John Flah~rty 

COMMENTS 

" Pur~� I-’aetors: 2"* 0.16;~6"- i.47; 8"-2.61; 10"-4.0g (galloP~ ~ linear toot of water) 

2095.0135 
3MA01551912 



¢on~dem~al Client - Com,,e Grove, 
WESTON W.O.: 0218 I-~ ~I0-0001 

WELL EVACUAT/ONISAM~L/NG FORM 

SAMPLE COLLECTION INFORMATION 

Sample No, 

t 

’! 

! Well Pumped 

i Ot~er: 

SAMPLE DATE: 

Ti~ 
I Sample No. Time 

R.insate Bl=nk: YES 

lid ~o.: 
[ Lab~to=~: Exy~ 

~:le Cotle~. PA ~ r+~r)l 

I 
COMH£~S 

(i %Vell Pa~ D~’: 

2095.0136 
3MA01551913 



Confidendal Clicm- Co~ ~rove, Mi~eso~a                   / 

¯ WgLL £VACUATION/SAM~L1NG FORM 

INFORMATION 

F. Three Well Volumes 

INDICATOR PARA3~LEtEZgS 

Well D~meter: 4 inch. 

X 0.65 

SAM:PLE COLLECTION IN-FOR!VtATION SAMPLE DATE: 

,iohn Fiafieny 

, ..,~:, -4)3_ 

Sample No. r~ I Samo|e No. ’ 

Fluo~h~icals                  .     t"          ~8 ~a~h 

~ P~e: 05 I-~8-5352 

i Previ~as Volume Pnrged: r~0 gallons 

lWell Requires Maintenance: 

2095.0137 
3MA01551914 



Conftd~tial Client-Cot~e~e Grove, Mimae~ta 
WESTON W.O.: 02181-002-010-0001 DATE: /o~ MARCH 2005 

WELL EVACUATION/SAMPLING FORM 

~r~ INFORMATION 

No,: 1~1W-16 ............. 

$~i~|ingTmm: ~ /-T~" 

W~LL ~~ON 

~ ~v~o~~’noN /~,/o 

eu~.~ 
x ..O~ .~ 

INDICATOR PARAMETF.E~ 

Concr¢~ S~.�~: Imact / Datmg~i 

NAPL Observed: YES / ~,’~C ~ Well Pomp~l 

~rT~: ()~t ()~ ( )~ 

John Finherty 

g t 4-231 .g032 

Tim~ 

............................ Purg~.Pacto~s;2.’hO.l.6;. ’.’-0 " 6"-1~7" 8"’-26 ; lO"-408(galom~ mearfOotofwater) 

2095.0138 
3MA01551915 



~I.T. EVACUATIONLSAMPLING FORM 

COLLECTION INFORMATION 

Sample 

I X ) Sp~fic Conduc~nce 

! Th’ne 

2095.0139 
3MA01551916 



Confidcmial Cli~m - Coy Grov% Minnesota 
WESTON W.O.: DAT~: I ~ ~V~RCI-[ 2005 

,@ 

~ OTAL VOLUME PURGED: 

SA~,YLE COLLECTION INFORMATION 

Sample No. 

Media Sar~le ID: 

VOC & lsopropyi Ether 

Conductance 

Tcrr~¢ratur~ 

Simple No. 

ID NO,: 

!I 

I’urTc F~ctor~ 2"’- 01 il~’4"’- f)~;’ ,"- I...tT: ,I"’-2 (~1: I0"-1.0,t (~allcms per linear Ibot ~l’~vaicr’l 

2095.0140 
3MA01551917 



WESTON W.O.: 02181- _-010.0001 DATE:/’.~       MARCH 2005 

~.. I~B ioWiier(DTW)(TCX:.’): 

C. Col~ma of Sr~din_°- Wam’(C=a.B): 

D. Purle Famor 

F. T~ WeB Volum~ (~m): 

|    120.00 Wel) ]~vacuadon Me~od 

()      O~hm" Specify) 

/3 .77 TOTAL VOLUME PURGED:! 

Well Painted Dry.: . YES ; 

Visml Tm-bidi~. (L, M, H): 

NAPLOI~rved: YES ! NO 

ODOR: YES ! NO 

I S~MP~ COLLE~O~ ~FO~ON 

~X 

~X 

Sample No, 

82~ vOC & Iso1~o~y| Ether 
Roorcchemica|$ 
pH 
S~ecific Conductance 
Teml~mlum 

Tl~e 

SAMPLE DATE: 

John Flaherty 

COMME.N’rs 

i Time 

Pu;.~e feacii~rs: -’"- (I. t 6; 6"- 1 .-i7:          ,";’"-..01. ~ ¯ 1Q"4.0g, ,.’=llont nor linear 

2095.0141 
3MA01551918 



Confidential Client- C6~.g,e Grove, Minnesota 
WESTON W.O.: 02181-002-010-0001 DATE: 

WELL EVACUATION~SAMPLING FORM 

SITE INFORMATION 

Well No.: MW-19 

W~LL LNFORIVIATION 

WELL EVACUATION INFORMATION 

C~ ~: ~ / Damaged 

Well Dimr, ete~. ~ 

120.00 

TOTAL VOLUME PURGED: 

INDICATOR PARAMETERS 

Time 
Gallons Purged 

Temperature (=C): 

Sp~ific Conductivity (s): 

Dismlved Oxygen (mg/l.): 

pH: 

Visual Turbidity (L, M, H): 

NAPL Obse~ed: YES / ~O~O_.~ 

YES ! 

O~rTyp~: ( )~lv~= (~p~¢ 

SAMPLE COLLECTION INFORMATION 

Sample No. 
Media Sample 

Paramctcm ( ) 

~X)~ 

Time 

og/o 

w,. Pn,,p~ 
Other: 

SAMPLE DATE: / 

Sample No. Time 

Rinsate Blank; YES 
ID NO.: 
~:l Exygen Resea~h 

3048 Rc~mch Driv~ 
State Colleg~ PA 16801 

Contacts: Kent Linds~’c~ (3M) 
Phone: 651-778-5352 

John Flallcrvy 

814-231-8032 

COMMENTS 

:Well Pumped Dry: (,~YF_~.~ / NO 

Previ0=VolumePtl~ed: ~l~s /’C :o~.. 
Well Requires Maintenance? ,~ / NO 

Acee~ Requires Maintenanc�? YES / ~ 

Purge Facmn: 2"- 0.16; 4"- 0.65: 6"- 1.47; 8%2.61 : t0"-4.08 (gallons p¢~ linear foot of water) 

2095.0142 
3MA01551919 



W’~TON W.O,: 02181-,,,,2..010-0001 . _ 

SIT~ INFORMATION 

Well No.: MW-IO1 

WELL INFORI~kTION" 

~ EVACUATION ]~IFOItM.~TION 

i^. To,~! De!~th (Top ofC=inS = TOC): 

Column of S~dk~g 

~.. On~ welt Volume: 

F. Three Weft Volumes 

W~B Diar~mr. 2 inch. 

5AMI>I.~ COLLECTION 

COMMENTS 

2095.0143 
3MA01551920 



Confidential Cliem- Cot Grove, Minnesota 
WESTON w.o.: 02181-0~,,.-oi~-0ooI MARCH 3005 

SITE INFORMATION 

Well No.:’ MW-102 

T~: 

WELL INFORMATION 
Dan~b, ed 

WELL EVACUATION ~WFORMATION 

F. Three Well Volumes 

INDICATOR PARAiVfETERS 

0.16 

",’+r,.0 !,’+m’+, 

S+Iu’VgPLE COLLECTION I"NIPOR-MATION 

Sample No. 

M~ia Satanic 

( ~ ) Ftu~h~ls 

( N T~tu~ 

i/.~ ~ 
17".d 
/-/ 

] Wcql Pumpe¢l Dry.: 

Other: 

"YES 

SAI~PL,E DAT~-" 

Sample No.. 

RJn~aIcBlank; Y~.S ’~) 

ID NO.: 

COMMENTS 

I Well Pumped Ory:     YES 

! tPrm.’io.s ~oiume Puc,~ed: ~ ~nllons 

il Access Requires Maintenance:’ 

Time 

~o 

PLir=e Factors % 0.65: 0"- ! .47 : g"-2.6 ! : ] O"-A O8 ~f gallons ~r [ie~ear foot o1’ water) 

2095.0144 
3MA01551921 



"0V’~S~I’ON W.O.: 02181-(~.-01@-0001 DATE: /q MARCH 2005 

WELL EVACUATION/SAMI~NG FORM 

S~34PLE COLLECTION I~FORMATION 

Sample No, 

, Mgdia S~,~r~lc ID: 

SAMPLE DATE: 

Time I            Sample No. 

R, ima~ Blank: Y’,~ / NO 

ID NO.: 

I..~bora~ory: Exygen R~h 

304g R~h Dd~e 

S~eColle~ PA 16801 

C~mc~: ~ L~d~m d3M) 

Ph~�: OS -778-5352 

COMME~S 

Time 

Puree irtaclors: 2"- C’. I b; 4"-O.bS: 6"’- 1.47; g"-2.bl; lO"~,Og (_~alloo.~ pro" iinear t’tx~t at’ ’.’,uterl                                                         . 

2095.0145 
3MA01551922 



Coafideatial Client- Cottage. Gr~ve, Minnesota 
WESTON W.O.: 02181..002-010-0001 DATE: [�7� MAgCH 2005 

ZvAcu TIO I G 
SITE INFORMATION 

Well Ne= ~w-el " ’ 

WELL INFORMATION 

,Well Famtioz F’~eProtemiou Supply ~ 

~J. gVACUATION INFORMATION 

A. Tmal Delal: ffo~ creasing = TOC~: 

B. Well Dimneter 20 inch and 14 inch (h~hes) 

C. Avera~ AmmatPumpingRat~(2004)(glan) 

IF. Thr~ Well Volumes 

I INDICATOR PARAMETERS 

205.00 
2O 

"/29 

6316 

Well in openakm at time of sampling? Yes     ~ 
Cak’ulamd Flow Rate: 729galkms (Averagefor2004) 

IF WELL IS ACTIVE, PURGE ONE WELL VOLUME TO 
CLEAR SAMPLE LINE FROM WELL ~ IF INACtiVE 

PURGE THREE VOLUMES TO CLEAR LINES AND WELL. 

TOTAL VOLUME PURGED: 

SAMPLE COLLECTION INFORMATION 

YES 

SaN No. 
Time 

NO,: 

~g Resem~h Drive 

~e Coi~a PA I 

P~: 651-~g-5~ 81~231~032 

Volume Purged: 

well Requires Maiateaaaee?    3UF.~ / ~ 

Aeeesa Reqttirea Maint~ance? YES / 

............................. l~trge Factors: T~, 0. tO;-’+"" 0:.6~:+ 6+‘~+ 1:47: ’ 8"~-Z;@l:¯ I 0"+’-4+08 fgallons p¢r-Hmm’-foo[.o f- ~vlt~ ................................................................. 

2095.0146 
3MA01551923 



Com~idendal Cliem- Cot..~ Grove, Minnesota 
WESTON W.O.: 02181-002-010-0001 2005 

SITE INFORMATION 

wen No.: FW--02 

wd Fun~en: ~ W~ ~ Well in operation at time of~m~li~g? Ym ~ 

[ CaimdatedFlo~ Rate: 749 Sslltw.~ (Average for200~) 

F, Tl~ree well Volumes 

20S.00 

20 
749 

1974 

5924 

iF V~,LL IS ACTIVF.~ PtYRGE ONE WELL VOLUME TO 
L’LF_A~ SAMPLE LINg FMOM W~LL IiEAD. IF INAL’q’IVg 

PURGE THREE VOLUMES TO CLF.~ ~ AND V~I~LL 
If no flow meter, cnlc~iate p~rie ~oiume bull on estaidished 

TOTAL VOLUME PURGED: 

IN])ICA, TOR P~TERS 

Time 

Gallons Pm-ged, 

Flow Me~r Reacting 

SAMPLE COLLECTION INFORMATION 

................................. Putg= FactOrs: ~’- O. !6: ~? O..6f!:67~ !..~7;. 8~T2_: _6.1.~. !~’7~_._0.8_ _[~_ !lP.m.. p~__ !i_ncar f’ogt O£_W,~Fr) .............................................................. 

2095.0147 
3MA01551924 



Confidential CHent- Cot ~ Grove, Minnesota 
WESTON W.O.: 02181-002-010-0001 DATE: /~/,, MARCI-12005 

F. Three Well Volumes (~iem): 

INDICATOR PARAM~f J~t¢~ 

Gallons Purged !0 

Flow Me~r Reading 

9020 
TOTAL VOLUME PURGED://, 

SAi~vlPLE COI.,LF~’WION ]~FORbL~TION 

Sample No. Time 

Media Sample 

Param~ers: ( ) 8260 VOC & 
( X ) Fha)rochemicals 

ID NO.: 

304~ Resea~h I~ve 

State College, PA 16801 

C~: Kern U~ 

~: 

2095.0148 
3MA01551925 



Coafid~a~l Client- Cot. �� Grow, Mina~sot~ 
WESTON W.O.: 02181-002-010-0001 DATE: ~(’/ MARCH 2005 

SITE INFORMATION 

Well No.: PW-04 

~L INFORMATION 
Well Functio~ Proce~ W~ ~ 

IF. Three Well Volumes 

INDICATOR PARAMETERS 

Gallons ~ 0 

IFlow Meter Reading 

Flow Rat~. 817 graces (Avemgefor200d) 

11,487 

Well Emcuafion Method 

IF W~LL I$ ~ PURGE ONE WY&L VOLUME TO 
CLKAR SAMPLE LINE FROM WELL HEAD. IF INACTIVE 
IR.~GIE Tll~E~ vow’tO CLEAR L/NE~ A~ND WELL. 
Ifn~ flew meter, ealtmlate pur&~e voluate based on esmblislmd 

TOTAL VOLUME PURGED: 

Temperature (*C): 
Specific Conductivity (s): 

pH: 
NAPLObserv~l: YES / ~ 

ODOlh      YES / ~ 

OderType: ( )S~lveat ( ) Sqme ( ) Oma- 

I I     I 

SAMI~LE COLLECTION INFOlt2~4ATION 

Sample ~o.                ~me 

Media Suaple ID: 

P~a-ae~: ( ) G60 VCC & i.~WI Efl~r 
( X } ~uamdm-ai~l~ 

I 

John Plaheny 

814-23.1-8032 

3048 Ib~:muh Ofiv~ 

Sin�College, PA !680! 

Coa~cB: Kern Lindmom ~3M) 

lrnon~ 651-778-5~52 

COMMENTS 

Well Pumtx, d Dry:     YE~ / ~ 

Purge FactoB: 2"- O. 16; 4"- 0.65: 6"- 1.47; 8"-2.61: I 0"-4.08 (galloas per linear tool of water) 

2095.0149 
3MA01551926 



Confidential Clicnt- Cot Grove, Minnesota 
WESTON 37/.O.: 02181-002-010-0001 DATE: [ ~/ MAR(Yd 2005 

F. Tbr~ W~ll Volumes 

Wall in operation at dine ofsan~ling?, .~     No 
Calculated Flow Rate:. 1.481 gallom (Avetage for 2004) 

19,030 

ENDICATOR PARAMETERS 

Gallons Purged 0 

Flow Meter Reading 

Well Evacuation Med~od 
IF WELL IS AL’WIV~, PURGE ONE WELL VOLUME TO 
CLEAR SAMPLE LINE ~OM ~LL 
PURGE ~E V~U~ TO ~ ~ ~ ~LL 

~w n~ 

TOTAL VOLUME PURGED: 

Temperature (°C): 

Specific Conductivity (s): 

pH: 

~rTy~: ( ),S~em ( ( )ot~- 

SAMPLE COLLECTION IlqFORMATION 

Sampk No,                  "rtm~ 

Medi~ Sa."ade [D: 

Pammetem: ( ) 8260 VO~ & [sopmpyl F.th~ 
{ X ) Flum~chemicals 

14-231=g032 

Sample No. 

ID NO,: 

State College. ’PA 16801 

Conlacts: K.~t Lindsrmm (3M) 
Phone: 651-77~-5352 

COMM£NTS 

Well Paml~d i~: YES / 

Volume 

Purge Facton: 2"- 0. !6; 4"- 0.65; 6"- ! ,47:8"-2.61 : [ 0"-4.08 (gallons ~ linear foot of water) 

2095.0150 
3MA01551927 



Confidential Client- Cot .., Grove, Minnesota 
WESTON W.O.: 02181-002-010-0001 

Sl’I~. INFORMATION 

~~ V~- 
’W~J.L INFORMATION 
W~ Bum~n~ ~ Supply 

Pam~ .C~mtmomd ~h a flo~ m~. Yes     ~) 

~ EVA~A~ ~O~ON 

B. Well Diamet~. 24 ~nch ~mhes) 

C. Average Ar,~d ~ Raze (20O4) 

2e~.oe 
20 

2631 

7893 

Well Evacuation Method 
IF VC~,L i~ ACTIV~ PURGE ONE W£LL VOL~ TO 
~~LE LI~ ~OM ~LL ~ IF ~A~ 
~GE -r~E VOLU~ TO ~ L~ ~ ~ 

TOTAL~ VOLUME/J,7-r-K_ PURGED:. 

T~-~ature (°C): 

Specific Conductivity (s): 

pI~: 
NAPL Oiaw.rved: Y~S / ~ 

Odm’T3~p~ ( )Solvem ( 

SAMI~E COLLECTION INFORMATION DATE: 

Sample No.               Time 

Media Sample ID: 

Sample No. 

Blank: Y~ I NO 

Labccatow: Exygen B__-’~"~__,’ch 

3048 Re~ean:h Drive 

SmzeCollege, PA 16801 

Conlacts: Kent ~’ndmom (3M) John Rahe~" 

Phone: 651-77g-$352 814-231-8032 

Time 

Velume Pm%,ed: 

Well Itequires Maintenance?    ~ t ~ 

Aeeess Requires Maintenance? YES ! ~ 

Purge Factors: 2"- O, 16: 4"- 0.65: 6"- 1,47; 8"-2.61; I 0~.4.08 (~allons per linear foot of water) 

2095.0151 
3MA01551928 



DATE:7~"~MARCH 2005 

stTg INFORMATION 

Well No.: l’W-07 

W~:~,L ~~ION ’ 

~WI~.I.L EVACUATIONISA.M~Li~G FOl~4[ 

WELL P-VACUATIOR 

INDICATOR PARAMETERS 

Time 

Gallons Pm-ged 

Flow M~te~ Reading 

Well Ev~u~ion M~md 
D~tk m w~mr ~ ~ l~’~i~dy reeor~ea rneamr~wnt (2~4) 

TOTAL VOLUME PURGED: 

( )s~ ( )ot~r 

Specific Conductivity (s):                / 

NAPI.. Ob~rved: YES / NO / NO 

ODOR: YES I 
O~rTylM~ ( )Solwnt 

Well Pumped Dry: 

Other: 

~: ( ) 826~ VOC & Isopmpy[ Etb= 

S~MPLE DAT~: 

Sample No. 
Rir,~m BL~tk~ YES / NO 

S~e Col~ PA 16801 

C~ K~ ~m (3M) 

P~: 651-775-5352 
.lob. Fhhe~ 
S 14-231 ~032 

I 
Well Pumped Dry: YES / NO 

V~iume Parged: 

W~I Requires Maiatenaaee? YES / 

Access Requir~ Maintetmnee? YES / 

NO 

NO 

Purge Factors: Y- 0.16: 4-- 0.65; 6"- 1.471 ,~’-2~I; !ff’-4.0S (gallons p~� linear foot of water) 

2095.0152 
3MA01551929 



Confidential Client- Co, ,e Grove, Minnesota 
WESTON W.O.: 02181-002-010-0001 

SITE INFORMATION 

Well No.: PW-07 

WELL INFORMAT[.ON 
Well Function: TrapField Warn" Supply 

Pump Conmugm~ wi~ a flow met¢~. Yes 

WELL EVACUATION INFORMATION 

F. Thre~ Well Volumm 

DATE: I ~/ 2005 

Well in operation z time of sampling? Y~s 

200,00 
-75.00 

0,65 

244.00 

W©II Eva~afion Mtthod 
D~pth to w~er based oe previomly meordM m~urement (2004) 

TOTAL VOLUME PURGED: 

INDICATOR PARAMETERS 

Time 

Gallons Purged 

Flow M~er g~g     ~ 

SAMPLE COLLECTION INFORMATION 

YES ! NO 

COMMENTS 

Well Pumped Dry: 

Voltt~ 

Well Require~ Maintenaace?    VES / NO 

A~e¢~ Reqair~ Maintemnee? %T~S / NO 

Purge Factors: 2"- 0.16: 4"- 0.65: 6"- 1.47; 8~-2.61 ; 10"-4.08 (gallons ~ linear 

2095.0153 
3MA01551930 



Confidential Client-Cx " ’e Grove, Minnesota 
WESTON W,O.: 02181-u~2-010-0001 

Well Diarrmer:. . ~ 

F. Thre~ Well Voham~ (g~): 

o G-~" 

IF WELL IS ACTIVE, PURGE SD~E~ VOLUME TO 

TOTAL VOLUME PURGED: 

BIDICA TOR P ARANIETERS 

Time 

Gallons P~’ged 

Sample No. 

Media Sample 

(X) pH 
( X ) S~ifie C~du~ 
( X ) T~ 

( 

IIII 

John ~al~r~y 

Well Pumped Dry.: YES 

Preci~s Volume Purged: 

ij Well Requires Maintenance? 

~ Access Require~ Mtiatenaaee’.’ YES 

Purge Factors: 2". 0. ~ 6: 4"- 0.65; 6"- i A?; 8"-2,51 ; 10"-4.08 (ga}lors per linear tboz of water) 

2095.0154 
3MA01551931 



Coafiden~l Client- Cot .~ Grove, ~ 
WESTON W.O.: 02181-002-010-0001 /q ~c~ zoo~ DATE: 

EVACUATION/SAMPLING FOlh~ 

WeE Evac,,=’io~ Method 

TOTAL VOLUME PURGED: 

INDICATOR PARAMETERS 

Gallons PLu’ged o 

~ow M~ter Reading 

Specific’ Conc~ctivity (s): 

pH: 

NAPLOb~.rv~I: YES I ~ 

o0o,:’ ’    ~= ~ ~ 
OderTyp~ ( )S~iveat ( )Seek ( )O~l~r 

SAMPLE COLLECTION II~FORIVIATION 

COMMENTS 

Vdu~ ~: 

~ ~u~ ~n~an~? ~ " 

2095.0155 
3MA01551932 



APPENDIX B 
SOIL BORING LOGS 

2095.0156 
3MA01551933 
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2095.0157 
3MA01551934 



2095.0158 
3MA01551935 
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2095.0159 
3MA01551936 



2095.0160 
3MA01551937 



2095.0161 
3MA01551938 
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Wes~n SolutJnns, Inc. 
1400 Weston Way 
P,O. Box 2653 
West Chester, Pennsylvania 19380 
610--701-3000 ¯ Fax 610-701-3186 
www.wes~onsolutions.com : 

January 30, 2006 

Paul J. Wing, ate 
Fisheries Research Manager 
Minnesota Department of Natural Resources 
Fish Management Section 

Division ofFish and Wildlife 
500 Lafayette Road 

St. Paul, MN 55155 

Re: Annual Report for 2005 Collections under Special Permit No. 13031 

Dear Mr. Wingate: 

This annual report has been prepared on collections of fish performed in the Mississippi River in 
the vicinity of Cottage Grove, Minnesota under the scientific collection permit (SCP) Special 
Permit No. 13031. Prior to the collection effort, the Area Fisheries Manager, Dave Zappetillo, 
and the Regional Fisheries Manager, Dirk Peterson, were notified of the pending sampling 

activities. No threatened or endangered species were encountered and all collections were 
performed in accordance with the SCP conditions. 

Fish collections were performed between August 8, 2005 and August 12, 2005 at three reaches 
adjacent to the 3M Cottage Grove facility. Specimens were eollected of smallmouth bass 
(?,,~icrop:cr’~ dolomieu), channel catfish (lctalurus punctatus) and bluegill sunfish (Lepomis 
maeroehirus). Gear types included electrofishing for srnallmouth bass and bluegill sunfish and 
trotlining for catfish. Non-target species were released. A total of 62 fish were collected 
including 11 smallmouth bass, 30 channel catfish and 21 bluegill sunfish. Whole body or filet 
tissue samples were prepared fi:om the collected specimens for chemical analyses. A figure 
showing the eollection locations and sample IDs is provided in Attacb_rnent 1. Tabulated 
morphometrie data on the fish samples are provided in Attachment 2. 

WESTON appreciates the assistance provided by the Department of Natural Resources Division 
of Fish and Wildlife in providing the SCP for this program. There are no immediate plans for 
additional collections of aquatic biota. Consequently, there is no present need to renew the SCP 
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DNR 
Division offish and Wildlife -2- January 30, 2006 

for this program. Please feel free to contact me at (610) 701-3787 in the event that you need 
additional information on the collection activities described above and in the attachments to this 
letter report. 

V~n’y truly yours, 

WE N SOLUTIONS, INC. 

] ~ ~enior Technical Manager 

Attachments 

M. Santoro (31V0 
R. Paschke (3M) 
G. Hohenstein (3M) 
J. Kesari (WESTON) 
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ATTACHMENT 1 
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ATTACHMENT 2 
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INTERIM REPORT #2 A ,ualysis of.,.Cottal~e Grove,and Woodbury Water Samples 

STUDY TITLE 
Analysis of Perfluorooctanoic Acid (PFOA), Perfluorobutanesulfonate (PFBS), 

Perfluoroh~anesuLfonat~ (PFHS). and P~’flnorooctan~sulfonatr (PFOS) in Water, Soft, 
Sediment, Fish, and Clams Using LC/MS/MS for the 3M Cottage Grove Monitoring 

DATA REQUIREMENTS 
EPA TSCA Good Laboratory Practice Standards 40 CFR 792 

STUDY DIRECTOR 
Jaisimha Kesa~i P.E., DEE 
Weston Solutions, Inc. 
1400 Weston Way 

West Chester, PA 19380 
Phone: 610-701-3761 

INTERIM REPORT COMPLETION DATE 
September 09, 2005 

PERFORMING LABORA.. TORY 
Exygen Research 

3058 Research Drive 
State Collzgc, PA 16801 

Phone: 814-272-1039 

STUDY SPONSOR 
3M Company 

3M Building 0236-01-Bq 0 

St. Paul, MN 55144 
Phone: 651-733-6374 

PROJECT 
Protocol Number:. P0001400 

Exygen Study Number: P0001400 

Total Pages: 115 
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Interim Report #2-Analysis of Cottage Grow and Woodbury 
Water Samples 

Exygen Study No.: P0001400 

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT 

Exygen Study Number P0001400, entitled "An.~!ysis of Perfluorooctanoic Acid (PFOA), 

Perfluorobutanesulfonate (PFBS). Perfluorohexanesulfonate (PFI-IS), and 
Perfluorooctanesulfonate (PFOS) in Water, S~fl, Sediment. Fish, and Clams Using 
LC/MS~iIS for the 3M Cottage Grove Monitoring Program," conducted for 3M 
Company, is being performed in compliance with EPA TSCA Good ! ~hor~tory Practice 
Standards 40 CFR 792 by Exygen Re,earth. 

/~obn Flah~ " / 
Principal Inve~ilgator 
Exyge~ Research 

Jalsimha Kcsari P.E.. DEE 
Study Director 
Weston Solutions, Inc. 

Da~e 

Robert A. Pa.~hke 
Sponsor Representative 
3M Company 

Dat~ 

Exygen Resea~h Page 2 of 115 
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Interim Report #2-Analysis of Cottage Grove ami Woodbury 
Water Samples 

Exygen Study No.: P0001400 

OUALITY ASSURANCE STATEMENT 

Exygen Research’s Quality Assm’ame Unit :’eviewed Exygen Study Number P0001400, 
entitled, "Analysis of Perfluorooctanoic Acid (PFOA), Perfluorobutanesuffonate (PFBS), 

Perfluorohexanemlfonate (PFHS), and Perfluorooetaaesulfonate (PFOS) in Water, Soil, 
Sediment, Fish, and Clams Using LC/MS/MS for the 3M Cottage Grove Monitoring 
Program". All reviewed phasesI were inspected for conduct according to Exygen 

Research’s Standard Operating Procedure~, the Study Protocol, and all applicable Good 
Laboratory Practice Standards. All findings were reported to the Exygen Principal 
Investigator and Management and to the Study Director. 

Date Reported to Date Rq~rted to 

Date       Principal       Exygen    Date Reported to 
Pha~ Inspected Investigator Ma~a~mcmt Study Director 

4. Raw Data Review 05/23-24/05 08/30/05 09/02/05 09/09/05 

5. Interim/Umlytieal 05/25-26/05 08/30105 09102/05 09/09/05 
Report Review 

8. Interim Analytical 08/31.09/01/05 09/08/05 09/08/05 09/09/05 
Report Review 

Lydia ~Ter        (//~/’ 
Teclmi~d Lead, Qmflicy Assurance Unit 

Date 

1Note: All in-lab inspeotions will be documented in the QA statement for the final 

analytical report at the conclusion of the study. Tiffs QA statemem involves only the 

review of the interim r~ort and associated raw data. 

Exygen P.es~roh Page 3 of 115 
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Interim Re~rt #2-Analysis of Cottage C-rovr and Woodbury 
Water Samples 

Exygen Study No.: P0001400 

CERTIFICATION OF AUTHENTICITY 

T~is interim repo~ for Exygen Study Number P0001400, is a true and r~xplete 
representation of the raw 

Subw.itted by: Exygen Researoh 

3058 Research Drive 
State College, PA 16801 

(81,) 272-1039 

Principal Investigator, Exygen: 

Date 

Exygen Re~e, arch Facility Management: 

Exygen Research 

Date 

Weston Solutions, Inc. 

P.E., DEE 
Weston Solutions, 

Date ! / 

Sponsor Representative, 3M Company:. 

Robert A. Paschke 
Manager, 3M Corporate Environmental Program~ 

Date 
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Interim Repo~ #2-Analysis of Cottage Grove and Woodbury 
Wa~" San’rp|es 

Exygen Stud/No.: PO001~30 

STUDY IDENTIFICATION 

Analysis of Perfluoroo~tanoic Acid (PFOA), Perfluombutanesulfonat~ (PFBS), 
Pcrfluomhvxanesul.fonat~ (PFHS), and Pcrfluorooc~anesulfonate (PFOS) in Water, Soil, 
Sediment, Fish, and Clams Using LC/MS/MS for the 3M Cottage Grove Monitoring 

PROTOCOL NUMBER: P0001400 

EXYGEN STUDY NUMBER: P0001400 

TYPE OF STUDY: Residue 

SAMPLE MATRIX: Water 

TEST SUBSTANCE: 

SPONSOR: 

Perfluorooctanoic acid (PFOA), 
P erfluorobumnesul fonate (PFBS), 
Periluorohexanesulfonate (PFHS), and 
Pedluomoctanesulfonate (PFOS) 

3M Company 
3M B~lding 0236~01-B-10 
St Prod, MN 55144 

STUDY DIRECTOR: 

STUDY MONITOR: 

Jaisimha Kesari P.E., DEE 
Weston Solutions, Inc. 
1400 Wcston Way 
West Che.st~’, PA 19380 

Robert A. Paschke 
3M Company 
3M Building 42-02-E-27 
St. Paul, MN 55144 

PERFORMING LABORATORY: 

ANALYTICAL PHASE 
TIMETABLE: 

Exygen Research 
3058 Re,,~ar~h Drive 
State College, PA 16801 

Study Initiation Date: 03/03/05 
Interim Analytioal Stm Date: 03/28/05 
Interim Analytical T=iuination Dam: 08/22/05 
Interim Report Completion Date: 09/09/05 
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Interim Report #2-Analysis of Cottage Grove and Woodbury 
Water Samples 

PROJECT PERSONNEL 

Exygen S’a~ly No,: POOOL400 

The Study Director for this project is ~aisimha K~sari at Weston Solu~ol3$, ]nO, The 
following pe~onnel ~om Exygcn Research were assv~ted with various phases of ~ 
interim portion of the study:. 

Naln¢ 

John Flaherty 

Paul Connolly 

Chrissy Edwards 

Brittany Kravets 

Mark Ammerman 

Amy Sheehan 

Eric Edwards 

Shawn Robb 

Edward Kai~r 

Title 

Vice President 

Scienlist 

Technical Lead - LC/MS 

Technician 

Sample Custodian 

Associate Scientist 

Sample Custodian 

Technical L~d - Facilities 
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Int~’im Report #2-Analysis ofCortag~ Grov~ a~d Woedbuv! 
Wa~er Samples 

Exyg~n Study No.: P0001400 

1.0 SUMMARY 

Exygen Researcl~ extracted and analyzed water samples for the determination of 
perfluorooctanoic     acid     (PFOA),     p erfluorobutanesul fonate     0UFBS), 
perfluorohexanesulfonate (PFHS), and perfluorooctanesuifonat¢ (PFOS) ~ccording to 
Exygen Method V0001780 (Appendix A). 

The limit of quantitation for PFOA, PFBS, I~FHS and PFOS in watm" was 50 ng/L and the 
limit of det~tion for PFOA, PFBS, PFHS ~md PFOS in water was 25 ng/L. 

Analytical results and assessed accuracies for the analysis of PFOA, PFBS, PFHS and 

PFOS in water samples are summarized in Table I. The average percent recoveries +_. 
standard deviations for PFOA, PFBS, PFHS and PFOS in water samples wcx¢ 116% ± 

30, 137% + 37, 113% + 20 and 110% + 31, respcvtiv¢ly. The average percent recoveries 
+_ standard deviations for z3C-PFOA in water samples were 99% + 18. 

2.00B3ECTIVE 

The objective of the analytical part of this study was to determine levels of 
perfluorooctanoic    acid    (PFOA),    lmrfluorobutanesulfonate    (PFBS), 
perfluorohexanesulfonate (PFHS), and perfluorooetanesulfonate (PFOS) in water 
according to Protocol P0001400 (Appendix A). 

3.0 INTRODUCTION 

Thi~ report detail~ the results of the mmiyms for the determination of PFOA, PFBS, PFHS 
and PFOS in water using the analytical method entitled, "V0001780: Method of Analysis 
for the Determination of Perfluorooctanoie Acid (PFOA) in Water by LC/MS/MS." 

The study was iaitiated on March 03, 2005, when the study director signed protocol 

number P0001400. The analytical start date for this interim report was March 28, 2005, 
and the analytical termination date for this interim report was May 03, 2005. 

Page 12of115 
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Interim Report #2-Analysis of Cottage Grove and Woodbm’y 
Wa~vr Samples 

Exygen Study No.: P0001400 

4.0 ANALYTICAL TEST SAMPLES 

One htmdred and thirty-eight water samples, which correspond to thirty-three sample 
sites, (Exygen !D C0065432-C0065506, C0065973-C0065996, C0065930-C0065945, 
C0065947-C0065969) were received at ambient temperature on March 18, 2005 from Pat 
Ferretti at 3M Environmental Lab. Twenty-seven water samples, which correspond to six 
sample rites (Exygen ID C0067856-C0067882) were n:ceived at ambient temperature on 
April 07, 2OO5 from Pat Ferretti at 3M Environmental Lab. All together, these samples 
represent thirty-nine saraple sites and associated field QC samples. The samples were 
logged in by Exygen persotmel and placed in refrigerated storage. 

Sample log-in and chain of custody information is located in the raw data package 
associated with this interim report. Storage records will be kept at Exygen Research. 

5.0 REFERENCE MATERIAL 

The anal~ical standard, PFOA, was ptu’ehased from Sigma Aldrich and was r~¢eived at 
Exyg~ on D~emb~ 08, 2003. The mm’ogate spiking standard, 13C labeled 
perflnorooetanoie acid (~3C PFOA), wa~ received at Exygen on April 15, 2004 from the 
3M Company. 3M stvplied the analytical standards PFBS and PFHS. PFBS was 
received from 3M at Exygen on July, 06, 2000. PFHS was received from 3M at Exygen 
on Jatmary 20, 2003. PFOS was purchased from Fluka Corporation and was received at 
Exygen on April 23, 2003. 

The available information forthe refcrenoe materials is listed below. PFOA was stored 
ambient. PFBS, PFFIS and UC PFOA were stored frozen and PFOS was stored 
refrigerated. 

Comvound Exygen Invent0 _ry No.. Lot # Pttritv (%) Expiration Date 
PFOA SP0003800 23116HB 97.64 12/08/05 

13C PFOA SP0004184 3507-195 97 03/29/09 
PFBS SP0000252 101 96.7 12/04/06 
PFFIS SP0002401 SE036 9g.6 10/18/06 
PFOS SP0002694 430180-1 101.2 04/23/06 

The molecular structures ofPFOA, t3C PFOA, PFBS, PFI-IS and PFOS are given on the 
following pages: 

Exygen Research Page 13of115 
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PFOA 
Chemical Name: Perfluorooctanoic acid 
Molecular Weight: 414 

Transitions Monitored: 413 ---) 369 (for quantification) and 

413 -~ 219 (for confirmation) 
Structure: 

F F F O 
FIFIF|F II 

F~OH 
F F F F 

IaC PFOA 
Chemical Name: 1,2-13C periluorooctanoic acid 
Mole~ula~ Weight: 416 
Transition Monitored: 415 -~ 370 

F F F F 

F 

PFBS 
Chemical Name: Perfluorobutanes~fonate 
Mol~ular Weight: 338 suppliexi as the potassium salt (C4FgSO3"K+) 

Transitions Monitored: 299 ~ 99 
Su-uctu~r: 

F F 
F 

F 
F F 
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Exygen Study No.: P0001400 

PFH$ 
Chemical Name: Perfiuorohexanesulfonate 
Mol~ular Weight: 438 supplied as the potassium salt (C~3SOs’K~) 

Transitions Monitored: 399 ~ 80 
St~acture: 

F F 
F 

F 
F F F 

PFOS 
Chemical Name: Pezfluorooctanesulfenate 
Mol~ular Weight: 538 supplied a~ the pota,~ium salt (CsF~TSOa’K~) 

Transitions Monitored: 499 --> 80 
Structure: 

F F F F 
IFtFIF|F . 

F     F     F     F 

6.0 DESCRIFI’ION OF ANALYTICAL METHOD 

The analytical method "V0001780: Method of Analysis for the Detvrmination of 
Perfluorooctanoic Acid (’PFOA) in Water by LC/MS/MS" was used for this ~tudy, 

6.1. Eztraetion Proeedmre 

A 40 ml, aliquot of the water sample was used for the extraction proc~lu~. After 
fortification of appropriate samples, the samples were loaded onto a C~ SPE cartridge 
condilioned with 10 mL of methanol and 5 mL of water. The eluate was discarded. 
Approximately five milliliters of methanoI was added to the cartridge. Five milliliters of 
eluate was collected into a graduated 15 mL polypropylen¢ �entrifuge tub~. Each sample 
was analyzed by LC/MSiMS electrospray. 

Pag~ 15 ofl15 
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Exygcn Study No.: P0001400 

6.2 Preparation of Standards and Fortification Solutions 

Individual ~k standard ~olutions oi" PFOA, uC PFOA, PFB$, PFI-IS and PFOS 
prepared as spvcified in Exygen method V0001780. The stock standard solutions w~re 
prepared at a concentration of 100 ~g/mL by dissolving 10 mg of each of the s~andard 
(corr~ted for purity and salt content, if n~c~ssary) in men, tool. From thes~ solutions, 

1.0 ~g/mL fortification standard solutions were prepared by taking 1 mL of the 
appropriate stock and bringing the volm-nv up to 100 mL with mvthanol. By taking 10 
mL of the ~ppropriate 1.0 ~g/mL fortification standard argi bringing the volume up to 100 
mL with methanol, 0.1 ~g/mL fortification standards wer¢ prepared. By taking 10 mL of 

the appropriate 0.1 ~g/~l_. fortification standard and bringing the volume up to 100 mL 
with methanol, O.Ol ~g/mL fortification gtandard~ were prepared_ 

Several set~ of standards containing PFOA, UC PFOA, PFBS, PFI-IS and PFOS were 
prepared in water and processed through the extraction procedure, identical to samples. 
The following concentrations were prepared: 

Cone. of Fort Foxt Volume of     Final Cone. of 
Solution Volume Fortified Sample CaLibration Std. 
(ng/n~)1 (~L) (mL) 

0 0 40 0 
I0 100 ~0 25 
t0 200 40 50 
10 40O 40 100 

100 100 40 250 
100 200 40 500 
100 400 40 1000 

ofPFOA, UC PFOA, PFBS, PFHS and PFOS 

An additional mixed stock solutio~ of PFOA, ~3C PFOA, PFBS, PFHS, and PFOS was 
prepared at 1000 i~g/mL and ~iluted to 100 and 10 ~g/mL for bottle spiking purposes. 

Compl~e details can b~ found in the raw data packago associat~ with this study. 

The stock standst’d ~olution and all for’dficafion and calibration s"~ndard sol~tiom were 
stored in a refrigerator (4° _+ 2°C) when not in use. Documentation of standard 
preparation is located in the raw data package associated wi~h thi~ interim report. 

6.3 Chromatography 

Qmmtifioation of PFOA, PFBS, PFHS and PFOS was avcomplish~xi by LC!MS/MS 
vlec~rospray. The retention dine of PFOA, PFBS, PFHS and PFOS was -12 min, ~3 
rains, -10 rains, and ~13 mins, respectively. P~ks above the LOD w~rc not de~:ctvd in 
any of the reagent blank samples corresponding to the analyte retention time. 
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Interim Report #2-Analysis of Cottage Grove and Woodbury 
Water Samples 

Exygen Study No.: P0001400 

6.,t Instrument Sensitivity 

The smallest standard amount injected during the chromatographic run 
¢onc, atration of 25 ng/L ofPFOA, PFBS, PFHS and PFOS. 

had a 

6.5 Des~:ription of LC/MS/MS Instrument and Operating Conditions 

Instrument: AP14000 Biomol~cular Mass Analyzer 

Interface: 

Computer: 

Soi’avare: 

I-IPLC: 

Tm’bo Ion s~ay Liquid Introduetitm InterfaCe 

DELL OptiPlex GX400 

Windows NT, Analyst 1.4.1 

Hewlett Packard (liP) Series 1100 
lip Quat Pump 
I-lP Vacuum Degasser 
HP Autosampler 
HP Column Oven 

HPLC Column: Thermo Fluophase RP, 50 mm x 2.1 mm 

Coltmm Temp.: 30° C 
Injection Vol.: 15 pL 

Mobile Pha~e (A): 2 m.M Ammonium Acetate in water 
Mobile Phase (B): Methanol 

Time (ram) % A % B. 
0.0 65 35 
1.0 65 35 
8.0 25 75 
10.0 25 75 

11.0 65 35 
18.0 65 35 

Total run time: -18 rain 
Flow Pate: 0.3 mLimin 
Ions monitored: 

Approximate 

Anai~e. Mode Transition Remation Time 
Monitored (rain) 

PFOA negative 413 --) 369 ~12 rain. 

PFOA Confirm Ion negative 413 --) 219 ~12 rain. 

~3C PFOA negative 415 ~ 370 ~12 min. 

PFBS negative 299 -* 99 -3 rain. 
PFHS negative 399 -~ 80 -10 rain. 

PFOS negative 499 --~ 80 ~13 rain. 

Exygen Research Page 17 ofll5 

2095.0202 
3MA01551979 



Inter~ra Report #2-Analysis of Cottage Grove and Woodbu~y 
WX:er Samples 

6.6 Quantitation and Example Calculation 

Exygen Study No.: P0001400 

Fift~n microlitcrs of samplv or calibration standard wer~ injected into the LC/MS/MS. 
The peak a~ea was measured and the standard curve was generated (using 1/x fit weighted 
lineax regression) by Analyst software using six concentrations of standards. The 
concentration was determined f~om the equations below. 

Equation 1 calculated thc amount of analyte found (in ng/L, based on peak area) ruing the 
standard curve (l~near regression parameter) generated by the Analyst software program. 

Equation 1: 
Aua~y~ found (ng/L) ffi (Peak ar~a.- imercevt) × DF 

slope 
Wherv: DF = Dilution Factor, factor by which the final volumv was diluted, if necessary. 

For samples fortified wi~h known amotmt~ ofPFOA, PFBS, PFHS, PFOS and 1~C PFOA 
prior t~ exlraction, Equation 2 was used to calculate the percent recovery. 

Equatio~ 2: 
R.ecovm’y (%) = 

(analyte found (n~’L) - anahne in control (n_W~-)) x100% 
amount add~i 

An example of a calculation u~ing an aelual sample and resul~ ~om the PFOA analysis 
follows (values may differ slightly from the raw data due to rounding diff~ences): 

Water sample Exygen ID C0065436 Spk F (Set: 032805C), fo~fied at 10000 ng/L 
with PFOA wh~r~: 

peak area = 161009 

intm~t = 0.0153 
slope = 1530 
dilution factor = 100 
ng/L PFOA added (fort level) = 10~00 
amt in corresponding sample (rig/L)* = 0 (Not Detected) 

(*The primary sample r~tlt was used for all calculations) 

From equation 1: 
Analyte found (ng/L) = [16!0~ - 0.0153] x 100 

1530 

= 10523 ng/L 
From equation 2: 

% Recovery = (10523 nNL - 0 n_g/L) x 100% 
10000 ng~ 

= 105% 
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Interim RqTort #2-Analysis of Cottage Grove and Woodbury 
Water Samples 

Exygen Study No,: P0001400 

7.0 EXPERIMENTAL DESIGN 

UC PFOA was used as a surrogate for all the samples. 13C PFOA was added to the 
sample coll~¢tion bottl~s in th© laboratory b©for~ being shipp~ to the field for sampling. 
For samples designated as field matrix spikes PFOA, PFBS, PFHS, and PFOS were also 
added at a known concena’ation to the bottles in the laboratory before being shipped to 
the field. The samples were filled to a 200 m_L volumetric fill line in the field. 

The samples were extracted in eight sets. Each set included one r~agcnt blank and two 
reagent spikes fortified at known concentrations. The first three sets contained six sample 
sites each, The fotulh and fLRh sets contained five sample sites each, along with a trip 
blank and two trip blank spikes in each set. The sixth set contained five sample sRes, 
while the seventh set con~ned three sample sites. The eighth set contained three sample 
sites, along with a trip bhnk and two trip blank spikes. For each site, a sample, a field 
duplicate and two-matrix field spikes were collected. For each site, a laboratory duplicate 
of the primary sample was extracted and two laborazory matrix spikes were also 
extracmd. For the ewe laboratory marx spikes, two 40 mL portions of the primary 
sample collected for the site were pound rio.,, the horde and fortified. Not only were 
PFBS, PFHS, PFOS and PFOA added in the laboratory prior to extraction, but also 
PFOA was added. The additional 13C PFOA was added to the laboratory matrix spikes 
because the levels ofPFBS, PFI-IS, PFOS and PFOA spiked into the samples were known 
to exceed the calibration ranges and were not analyzed without dilution; therefore, 13C 
PFOA levels were adjusted to require the same dilution as Lhe other annlytes. 

Accuracies were assessed for each sample by reviewing the individual QC results 
obtained for each sample site. in most cases, there were two laboratory and two field 
spike zecovery results available for eash sample site that were used to assess Lhe accuracy. 
There were seven individual ]3C PFOA recovery results per site that were also used to 

assess th~ accuracy. In the cases whore the lab and field QC could not be calculated, the 
I~c PFOA recoveries alone were used to access accm’acy. 

8.0 RESULTS 

Analytical rrsuRs and assessed accuracies for the analysis of PFOA, PFBS, PFHS, arid 
PFOS in water samples are summarized in Table I. 

Fortification recoveries for PFOA, PFBS, PFILS and PFOS in the water samples are 
detailed in Tables H and IIl. The average percent recoveries _+ standard deviations for 
PFOA, PFBS, PFHS and PFOS in water samples were 116% _+ 30, 137% ± 37, 113% ± 
20 and 110% i 31, resp~ctivdy. Fortification recoveries for "C PFOA in the water 
samples ~ detailed in Table IV. The avvxagc percent rrcovcrim _+ standard deviations 
for 13C-PFOA in water samples were 99% ± 18. 
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Interim Report #2-Analysis of Cottage Grove and Woodbury 
Water Samples 

Exyg~n Study Ho.: PO001400 

For each primary sample �ollected, between the field and lab, seven individual QC results 
were r~por~ed for 1~C PFOA. Some samples gave recoveries for ~3C PFOA oatsid© of the 
normal acceptanc~ r~ge of 70-130%. Becat~e laboratory control spikes for 13C PFOA 
were accephable in every set, instrament washes were free of 13C PFOA, at [east one 13C 

PFOA recovery per the seven done for the sample was aoveptable and no evident errors in 
spiking or extracting could be found, no r~.exh-’actio~s were performed, except for the 
low lab spike of WBMN-GW-RI-O-050314 and the low field spik~ of CGMN-GW- 
MW5-LS-050316. ~C PFOA recoveries out~ide of 70-130°,/, are deemed indicative of 
matrix effects. 

9.0    CONCLUSIONS 

The water samples wer~ suc, c~sfully ©xtracted and analyzed for PFOA, PFBS, PFI-IS and 
PFOS according to analytical method V0001780. There were no circumstances that may 
have affected the dat~ quality or integrity. 

10.0 RETENTION OF DATAAND SAMPLES 

All original pape¢ data generated by Exygca Research that pzrtains to this in~-im ~port 
will be shipped to the sponsor. This does not include facility-speci~c raw data such as 
instrument or tempera~ logs. Exa~t copies of all raw data, as weft as a signed copy of" 
the interim analytical report and all origiml facility-specific raw data, will be retained in 
the Exygen Research archives for the period of time specified in EPA TSCA Good 
Laboratory Practice Standards 40 CFR 792. 
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TABLES 
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1ntczim Rrport #2-Analysis of CoUag¢ G-rov¢ and Woodbury 
Water" Samplrs 

Bxygma Stud~ No.: P0001400 

Table I. Summary of PFBS, PFHS, PFOS and PFOA in Water 
Samples 

C0~44~ WBM N-GW-R3.-O-0~14 

C0460441 W~MN-GW-R3-OP~M3~4 

C~SMST CGMN.GW.MWl~4)P4S~18 

C4~S440 Rep CGM NA;W-M’W4--O-O44~1~’ 

~ GGMN-GW4iW~O4~ S 
~ I~p COMN-GW-MW34)-~0318¯ 
~| OQ MN~D P-08~31§ 

C004S448 Rep CG~ 14-GW-trW! -O.~Slr 

CS~lSiS| GQMN4]W.MW1.DP.05031| 

G~gS4~ GG~N.GW-MWS.O-OSO31 s 
C4~4~7= I~p CGM I~.~W-I~V~04OSlS’ 

C~O4S4~ I~p �O MN-~W-MW2-O-OS011 S" 

C806~481 ¢gMN-OW~4S131S 

C404StM R~ CGMN.GW.MWt.O4S031S’ 

�0~4~ OGMN-GW41V/~4H~-~IS 

3700     1OG~O 
3~10 100/50 
3200 

NO 

hid 

2480 
2630 
2730 

ND 3~v30 

ND 30~3~ 

1~00 
1110o 
11000 lOO/50 

10050 

16100 IO0~D 
1720~ lOOn~o 
18100 1OC~0 

197O0 
l~rO~ 
t 0700 

t0~00 3or~) 

11000 

2~00 30/30 

388 30/30 
4O0 
372 

222O 
2110 

2O7O 

~.5 

NO 

Nq 
S3.G 
52.4 

301 

81.6 

MD    30/30 
ND 

110 30/30 

110 30,’3o 
99.$ 30n0 

24a0 40/40 

224o 
21e0 40~40 

t~100 
1560~ 

1450Q 

390 1QOrSO 

1QO~’-~ 

73.5 

N~ 100~ 
NO 

124      1~0 

t24 

21e0 ~ 

142 

t01    3o~3o 

312 

Found 
~q~ aWL) (~% !- %) 

22OO 3or3o 
222O 

MD 3O,’3O 

~ID 3or3o 

MD 30/30 

15G 30~30 
15G 3~’30 
14,� 

2~0 30/30 

27"/0 30~30 

222O 

21g0 

30/30 

8140 
8150 

111D 30/30 

1180 30/30 

2~7 30nO 

2S4 30/30 

314 30130 
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#2-Analysis of Cottage Gr~ve and Woodbm’y 
Water Samples 

Exygen Study No.: P0001400 

Table L Summary of PFBS, PFHS, PFOS and PFOA in Water 

Samples Continued 

375 I ~0~0 
M1 linG0 

414 

ND 

12800 
1340~ 

12800     tIX~,~ 

26200 ~0~ 

14OO0 I00.50 
14000 10~50 
12Z00 100/50 

516 I00~0 
533 100/~0 
524 100~50 

ND    lO0t~O 

4~400 30f30 
49700 ~ 

323OO ~ 

30/30 

31~r30 

488    30/3D 

9O2 40/40 
948 4~40 
1090 40/40 

ND    30/30 

19~0 30/30 

1910 30/30 

lggO ,~)t30 

92400 100/50 

1~70 100P~0 
leOO t00F~ 
2430 lOO/~D 

t990 

1830 100/~ 

1870 

170 30/30 

167 ~ 

ND    ~ 

4~/40 

443N0 

,SgS 40/40 
577 40/40 

6�~ 40140 

"r~ 40140 

97~ 40/40 

ND 3O)3O 

11700 30/30 

34~000 80/80 
2~9000 

459~ 70/70 

~ 70~’0 

4110~ 5OPt0 
320O0 ,50~0 

11300 IOOF~ 
10700 100~0 

ND 
ND 
ND 

NO ffi Hotquar~lab~fM~mattatl~nl~’~en25n~LardtheUmltofOuan~t~lo~(LOQ)v~k~ls~ ~ 

21,t0~00 40/’40 
224~C00 40/40 

121O000 40/40 

2710 ~O/GO 

2O20 SO~ 
24OO ~0,’~0 

17eO 30/30 
1A10 30/30 

ND    ~ 

7D2OD 
724~ 

15"r~o 5o/5o 
t 470~0     50f50 

18100 

HD 

3~0 
3~0 

4310 
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Interim Rcpo~ #2-Analysis of Cottage Grove and Woodbury 
Water Samples 

Exygen Study No.: PO001400 

Table I. Summary of PFBS, PFHS, PFOS and PFOA in Water 
Samples Continued 

(~44S9~ CGMN.GW.PWS.O P.OS0314 

~ GGMN.43W.BI l~.O-0~0~i4 
Rap CGiIN.GW.81 ss.O.e~’t ,P 

COMN4)W-D114-D P.0~0314 

�~-zm Itep ¢r,41N.~W.CW0.O4~4~’ 
G~E~I~7 GGMN-GW-GWD~P-O~,mI 

C~7~O R~ 

~ WgM N-~W4~-~-I~-0S0406 

cotetr~’8 

~,~87m ~ WB M N-GW.~-4.O,.EGO406" 

C0~71|5~ WBMN-GW-Fleld-Elank-~ 

14~ 
14,~0 

14~)0 

158O0O 
151000 

1570~0 

:m/SO 

~ 

ND 30/30 

NO 30/30 
ND 30/30 

t91 ~ 

2~0 
233O 
2810 

3120 

3070 

NB 
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Interim Repor~ #2-Amlysis of Cottage Grove and Woodbury 
Water Samples 

Exygen Study No.: P0001400 

Table IL Matrix Spike Recovery of PFBS and PFHS in Water 
Samples 

�~L) 

I~ 2480 

113 ~0~ 248~ 

1Oil 24e0 

117 ~ 2480 

134 ~ 117(1 

1210 

2480 

31300 
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Interim Report #2-Analysis of Co~tag~ Grove and Wo~dbury 
Water Samples 

Exygcn Study No.: 

Table H. Matrix Spike Recovery of PFBS and PFHS in Water 
Samples Continued 
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Interim Report #2-A~l~is of Cottage Gzov~ and Woodbmy 
Water Samples 

Exygen Study No.: P0001400 

Table lI. Matrix Spike Recovery of PFBS and PFHS in Water 
Samples Continued 

~ 115 ~ ~ 

~ 1t3 ~ ~ 

0t7 I ~ ~ ~ 

~ 107 ~ ~ 

35~ 

3~ 

3e3 

348 

348 

348 

348 

1!1 

113 

110 

1~2 
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Interim R~ort #2-A~alysis of Cotta~ Grow and Woodbury 
Water Sample~ 

Exyg~ S~ady No.: P0001400 

Table H. Matrix Spike Recovery of PFBS and PFHS in Water 
Samples Continued 
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Interim Report #2-Analysis of Cottage Grove and Woodbury 
Water Samples 

Exyg~n Study 1~o.: P0001400 

Table I1. Matrix Spike Recovery of PFBS and PFHS in Water 
Samples Continued 

t74 

178 

(nOAJ I%1 

~ 117 

1000 li~ 

131 
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Report #2-Analysis of Co~t~ge Grove ~d Wocdbury 
Water Samples 

Exygen Study No.: P0001400 

Table H. Matrix Spike Recovery of PFBS and PFHS in Water 
Samples Continued 

GGtEFGW-~W~).~I 4 

t700 1~ 1~# ND 

minim, mto F,~.~) 1040~ 5750 183000 

1044 

1~ 

1~/ 

lO6 

11:$ 
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Interim Repor~ P2-Analysis of Cottage Grove and Woodbury 
Water Samples 

Exygen Study No.: 

Table II. Matrix Spike Recovery of PFBS and PFHS in Water 
Samples Continued 

WOeAN-~VI~R-~.I.8,q60405 

WE~N~r4b4.0.O~4~ 

WE~N.GW.R~S 
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Inter~ Repoe #2-Ana3ysis or’cottage Grow ar~ Woodbury 
Water Samples 

Exygen Study No.: P0001400 

Table HI. Matrix Spike Recovery of PFOS and PFOA in Water 
Samples 
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Interim Report #2-A~alysis of Cottage Grove snd Woodbury 
Water S~t~f, les 

Exygeu Study No.: PO001400 

Table I~. Matrix Spike Recovery of PFOS and PFOA in Water 
Samples Continued 

~rlO 47 1I 

133 I 

M 

Exygen Research Page 33 of 115 

2095.0218 
3MA01551995 



Interim Report #2-Pmalysis of Cottage Grove and Woodbury 
Wa~r Samplcs 

£xygen Study No.: P0001400 

Table III. Matrix Spike Recovery of PFOS and PFOA in Water 
Samples Continued 
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Int~-i~n Rq~ort #2-Analysis of Cottage Grove and Woodbury 
Water Samples 

~xygen Study No.: 1’0001~0 

Table HI. Matrix Spike Recovery of PFOS and PFOA in Water 
Samples Continued 

154 
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Interim l~port #2-Analysis of Cetmg~ Grove and Woodbury 
Wa~r Smupl~s 

Exygen Study l~o.: P0001400 

Table ~I. Matrix Spike Recovery of PFOS and PFOA in Water 
Samples Continued 

1t0 

115 
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Water Samples 

Table IH. Matrix Spike Recovery of PFOS and PFOA in Water 
Samples Continued 

Exygen Research Page 37 of 115 

2095.0222 
3MA01551999 



Interim Repo~ #2-Analysis of Cottage Grove and Woodbury 
Water Samples 

Exygen Stray ~fo,: POO01400 

Table lII. Matrix Spike Recovery of PFOS and PFOA in Water 
Samples Continued 
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~ Report #2-Amlyms of Collage Grove and Woodbury Exyg~n Study No,: PO001400 

Table IV. Surrogate Spike Recovery of 13C PFOA in Water Samples 

nC-PFO~ 

Amount Amount 

C0055432 Spt D 
C~65432 

C0065432 Rep 
CC065433 

C0065436 sp~ E 
cooss~ sp~ F 

C0065436 Rep 
C006543T 
C008543B 

cooa.,.,.,.,.,.,.,.,~ sp~ o 
C00~440 $~k H 

C0065441 
C00fl5442 

C0065443 

C006S444 Spk I 
C~444 S~k J 

C0~65,H4 Rep 
C008544S 

WBIdN-GW-R1-D~,4)50314 1500 12g0 B8 

WBMN-GW-R1-O-050314 10500 107~ 1~ 
WBMN-GW-,R1-O-0F~314 500 376 75 
WBMN-GW-RI.-O4)50:H4 ,500 383 7~ 

WBUN-GW-R1-DP-050314 500 395 79 
WBMN-GW-R1-L~0~0314 L~vSplKe 1 ROb 1000 989 99 

WBMN-GW-Rt-HS-050314 High ~piko 10 ppb 10000 11300 113 

WBI/~I~w-R2-O-05~14 1500 1540 103 
WBI~q-GW-R2-O.050314 10500 11100 
WBMN-GW-R2-O-05~314 500 463 
WBMN-GW-R2-O.OS0314 500 426 

WBMN-GW-I~-OP-050314 ,500 450 SO 
WBMN-GW-R2.LS-050314 Low Sp~e 1 ppb 1000 1130 113 

WBMN-GW-R2~14 High ~Ike 10 I)pb 10000 12000 "120 

WBMN-GW~I+ 1500 15~0 106 

WI~MN..GW-R3-O-05031+ 10500 10900 t04 

WBMN-GW-R3-O-050314. 500 422 84 
WBMN-G’W-R3-O-050314 500 403 81 

W BMN-GW-R3-DP.4~:=0314 500 420 8~ 
WBMN-GW-R3-LS-(~03f4 Low Sp~e I ROb 1000 1010 101 

WB~-R3-HS-OS0~14 High Spike 10 ppb 10000 11500 115 

WBMN-GW-R4-O-O50314 1"500 1530 102 

WBMN-GW-R4-O.050314 10500 11300 108 

WBMN-GW-R4-O-050314 500 435 87 
WBMN-GW-R4-O-050314 500 4t7 83 

WBMN-GW-R4,OP-(~50314 500 434 . 87 
WBMN..GtN-R4,-L,.~0~;~031# Low ,~ke I Rob 1000 1060 106 

WBMN-GW-R,I-H~14 Hig~ Sl~ke lo ppb 1o000 12100 121 

cooss4~ s~ K 
C01~5448 Spk L 

C0065448 
C006,S448 R~p 

�;006544~ 

C0065451 

coos~s2 s~ M 
C0065452 Sp~ N 

C0~5452 
C00~452 Rep 

C0065453 
C0065454 

WBMN.GW-CWM-O-050314 1500 1520 101 
WBMN-GW-CW~14 1~00 10900 10~ 

WBMN-GW-CWM-O-0~0314 SO0 4~ ~ 

W~~M-~14 ~ ~ 8g 

~~M~14 ~ 419 ~ 
W~~~314 ~ ~e I p~ lO~ ~ ~ 

~MN~.CW~H~14 H~ ~ 10 ~ 1~ I~ 1~ 

CG M N-GW-MWl 4-O-05~316 1005~0 107000 ~0~ 

CG M N ~"~/*MWI4-O-05031e 1000500 979000 98 

CG M N-GW-MW 14-O-05031fi 500 284 57 
CG M N-GW-MW 14-O-050316 ~ 282 56 

CGMN-GW-MW14-LS-050316 Low Sp~e 100 ppb 100000 107000 107 
CGMN-GW-MW14..HS-050315 I.~ Spike Iooo ~ 1 oooo0o 962000 9~ 
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Report #2-Analysis of Cottage G-re~e and Woedbury 
Water Satires 

Exygen Study 1~0.: P0001400 

Table IV. Surrogate Spike Recovery of t3C PFOA in Water Samples 
Continued 

CO0~SpkD 

C0065457 

C0065460 
C0~o54~ Pep 

¢006S482 
C~06S483 

GOO~72 SI~ K 
C0065472 ,Spk L 

C006S472 

C~065473 
C0065474 
C0065475 

CGMN-GW-MW10-O-050316 1500 ~59~ 106 
CGMN-GW-MW1GO-050316 10500 10800 103 
CGMN-GW-MW104~050316 500 444 69 
CGMN-GW-MW 10-O-0503t 6                                       500 429 88 
CG M N.GWJ,~Nt 0-Op,0rj03 t6 S00 467 93 

CC-#R’4-GW-MWl~16 Low Spike 1 PI~ 1000 ~J~ 100 
CGMN-GW4,h’~ 10-HS-050316 Hi~t~ Spike 10 ~ 10000 10400 104 

CGMN-GW~4W4-O-050316 1500 1550 103 
CC~4N-GW-MW4-O-050316 5500 5990 
CGMN~W-MW4-O~0s0316 5O0 ~1 
~~3t8 ~ 4~ 85 

~W~~16 L~ 1 ~ 1~ tt~ 119 

CC-~ I~GW4WV3-O<~)316 1000 848 85 
CG M N-Gl~-kN/3-O4150316 5500 5620 ln~ 
CGM~~16 ~ 417 ~ 
~M~W~~16 ~ 417 ~ 
~M~~16 ~ ~ ~ 

CGM~-~~16 ~ ~ 0.5 ~b ~ ~ 79 
C~W~~15 H~ ~e 5 ppb ~ ~0 77 

CGMN-GW..MW 1 -O-050318 800 5~3 99 
CGMN.GW,.MW 1 -O,050316 1500 1560 1 04 

¯ C~-MWt-0-050316 500 492 98 
CGMN-GW-MW~-O-0503|$ S00 4~.’~ ~ 
CGMN-GtN-MW I-D P-060316 500 533 107 

~-MW1-LS-05031e L~N Slake 0.! Pfl~ 100 96.4 96 
CGMN-GW~W1-HS-050~16 H~gh SCdke I PI~ 1000 1300 130 

CGMN.GW.MW~I6 800 ~ gg 

C G M N-GWr- IVlWS-O-0r-------------~318 1,500 1450 97 
CGMN-GW-MWS-O-O~316 ~ 471 94 
GQ MN-GW- I~NY5-O-054~316 500 468 ~4 

~~~16 ~ 5~ t01 
~~~t6 L~ 0.t ~ 1~ ~,8 ~ 
~MN~W~~16 H~ ~e 1 ~ 10~ 11~ 117 

C00SS476 S~ M 
C0065474 Spk N 

C0~65478 Rep 

C~065478 

CGMN-GW-MW7-O-0S0316 600 598 100 
CGMN-GW-MWT-O~50316 1500 15~0 106 
CGMN-GW-MW7-O-050316 500 498 99 
CG MI’f-GW-MW7.O-050316 500 578 116 
~-IvlWT-DP-0~0316 500 532 I0~ 

CUMN-GW-MWT-LS-050315 LOW Sl~Im 0.1 pp~ 100 113 113 
CGMN-GW-MW7-~ 6 High Sp~ke 1 ppb 1000 1160 116 
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Interim Rqxat #2-Analyst.s of Cottage Grove and Woodbury 
Water Samples 

Exygcn Study No.: P0001400 

Table IV. Surrogate Spike Recovery of Z3C PFOA in Water Samples 

Contiaued 

~IC.pFOA 

C0065484 Spk E 
C0085484 Spk F 

C006,.~484 Rap 
C00804~5 
C00654a6 
C0065487 

C00654~ Rip 
C006S4~g 
C00654g0 

C0065491 

C006S500 Spk M 
C(~6.~800 ~pk N 

C~065500 
C0065500 Rap 

CG MN-GW- MW2-O.0rJ0315 1000 1030 103 
CGMN-GW-MW2-O-050315 S~00 7~ 128 

CGM~W~~15 ~ 611 122 

~M~2~15 ~ 6~ 0.5 ~b 

CGMN-G’W-MWg-O-~50315 1000 g82 96 
CGMN-GW-MWg-O-050~15 5500 6200 113 
CGMN-~W-MW~I,5 ~00 "91 98 
CG MN-GW-MW 9..O-050315 500 514 103 

CG MN.GW-MWg-OP-050~ 15 500 537 107 
CGMN.GW-MWg-LS,050315 Low Spike 0.5 ppb 500 502 100 
CGMN-GW-MWg-HS-~;~31S Hi~l ~ 5 ppb 5000 5740 115 

CGMN-GW-MW12~1~ 1,~00 1480 
CG M N.GW-I~P/V12.O.0~0315 10500 111~ 
~MN~W-~f2~315 ~0 ~ 
~M~W-~I 2~I 5 ~ ~ 
~W~12~15 ~ 315 

~~12-L~15 ~ 1 p~ 1~ 11~ 
CGM~12~15 H~ ~e 10 ~b 1~ 1~ 

CG MN-GW.-PZ14-O-050315 1500 1800 120 
CGM N-GW.,PZ 14.O.050315 10~00 15000 t43 
CGMN, GW-PZ 14-O-050315 500 507 101 
CG~N-GW-PZ t 4~O-050315 500 513 103 
CGMN-GW-PZI4-DP-050315 500 560 112 

CGMN-GW-PZI 4-LS.050315 Low SI~,e I ppb 1000 t310 131 
CGMN-GW-PZ14-HS,050315 Hlgl~ S#i~8 10 ppb 10000 14300 143 

CG MN-GW-MW 17-O-[L~3 t 5 t000 1040 104 
CGMN-GW-MW 17-O-050315 5500 ~10 1~ 
~M~t7-~45 5~ 5~e 103 
~W~17~315 ~ ~ 1~ 
CG~17-~15 ~ 5~ 118 

CGMN~W~17-~315 ~ ~o 0.5 ~ ~ 4~ ~ 
~W~17~0315 H~ 5 ~b . 5~ ~ 119 

~-MW18-O.05~15 1000 ~1 ~ 
CGMN-GW-MW18-O,O60315 5500 ~ t07 
CGke’~-’W-MW 1B-D.0503 t5 500 434 87 
CGMN-G’W-MW 18.O-050315 500 450 g0 

CG M N.-GW-MW 18-D P-0~0315 500 516 103 
CGMN-GW-MWq &LS.(LK0315 Low Spike 0.5 ~ 500 496 99 
~N-GW-bP.N1~-H,~0~0310 High Spike 5 IX)b 5000 5100 123 

P-.,G M N-G1NoTRI P2-O-O50315 500 541 108 
CGMN-GW-TRJP2-LS-050315 Low Spik~ 1 p~b 1DO0 t110 111 

CGMNK3W-TR~P’2-HS-050315 Hig~ Slake 10 p~ 10000 11000 110 

Note: Sinc~ lhis tory table sroi~ ~Jndml mmlls, recovmy,ualuos ~ v~,cy dghlly 
from b’te v’a~ues In 1~e raw da~. 
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Interim R~?ort #2-Analysis of Cottag~ Grove and Woodbury 
Water Samples 

Exygen Study No.: P0001400 

Table IV. Surrogate Spike Recovery of PFOA in Water Samples 
Conttaued 

mC4~OA 

C00659T3 ~ok C CGMN-GW-MWtl-O.050312 15g0 1720 115 

C0065973 Spk D CGMN-GW-MWtt-O-050312 10500 12800 122 
C0065973 CGMN-GW-MW~ 1-O-050312 500 4t5 83 

C0065973 Pep (;X3MN-GW-MW11,-O-0~)31Z ~ 41~ 84 

C0065~74 CGMN-GW-MWI1-DP-050~ 1~ 500 432 86 

C006597S CGMN-GW-MWIl-LS.050~t2 LowSpi~ | ppb 1000 1230 123 

C0065976 CGMN-GW-MWII-HS-050312 High Spike ~0 pp~ 1DO00 13200 132 

COD85g’I7 ~ E CGMN-GW-MWI01-O-050312 100,500 139000 138 

C00~59~’7 SpkF CGMN-GW-MW 10t-O-050312 1000500 181Q00~ 18t 
C0065977 CGMI’~,GW-MW101,,O-0~)312 500 ;LXJ6 59 

C006~T/’ Rep CGMPkGW-MW101-O.050312 500 284 57 

C00651)78 CGMN.GW-MW 101-DP-050312 500 262 52 

C0065979 CGI~I~.GW-MW11)l-I.S-~0312 Low ~ 100 ~ 100000 112000 112 

C00__~59~__1 S~ G CGMN-GW-MW102-O-050312 100500 135000 134. 

C00~5981 ~ H CGMN-GW-MW102-O,4kS0312 1000500 15g00~0 15~ 
C0~1 CG M N.-GW’4/M~ 102.-~ 12 500 33~ 67 

C0065981 Re# CG M N-GW4/IW 102-O.050312 500 342 88 
C00~.~83 CGM N-GW-MW’~ 02,.0 P-050312 500 348 70 

C00~_~J~__ CGMN-GW.4~102-LS"050312 LOW ~o~e 100 ppb 100000 134000 t34 

~ CGMN-,GW-MWt02-HS.~50312 High ~ t000 pl)b 1000000 1200(X)0 120 

C006598~ ~ I CGMN,GW-MW13,O-050312 1500 tel0 121 

C006~)85 ~ J CGMN-GW-MW13.O-O~0312 10r~00 138~ 131 
(30065985 CGMN-GW-MW13-O..050312 500 488 98 

G006,~J65 Rap CGMN-GW-MW 13-O-050312 500 48~ 98 

C006598~ ~W-MWt ~:FM)50312 500 841 128 

C00689~7 CGMN-GWJ~N13-LS.050312 Low Spas I ppb 1000 1250 125 

C00658a8 CGMN-GW-MWI3-HS-050312 High ~ 10 ~ 10000 143~0 143 

C0065~6~ ~ K CC4AN-GW.MWI6.O-0r=0912 1500 1780 I’19. 

C00558~9 S~ L CGMN-GW-MW16-O-050312 10500 12900 123 

C0065989 CGM~W-MW16.,O-~312 500 ~)06 102 
CO065~B9 ~ CGMN-GW-MV~t 16-O-0~>0312 500 5t0 to2’ 

C0065~90 CGMN-GW-MW16-DP.050312 500 465 ~3 

C0065991 CGMN-GW-MW164.S-050312 LOw ~ 1 p]YO 1000 1T/0 177 

C00e~S~ C.GMI~’W-MW16-HS-050312 High Spike ~0 ppb ’10000 13700 137 

C0065993 Spk C CGMN-GWoMW15-O-0,50312 1500 1840 109 

C0065993 Silk D C, GMN-GW-MWl~O-050~12 10~00 11100 lO6 

C0~59S3 CGMN-GW-MW150-050312 500 470 94 

C008,5~3 R~p CG M N-GW-MWl,~O.059312 500 502 100 

C0065994 CGMN-GW-MW15-OP,050312 000 473 95 

C0~,5995 CGMN-GW-MW15-LS-050312 Low ~ ~ ppb 1000 97~ ~8 

C0~5996 CGMN,GW-MWIS-HS-050312 High Sp~e 10 ~ 10000 13100 131 
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Int~’ira Report ~-Anslysis of Co~g~ Grove and Woodbury 
Water Samples 

Exy~’~ Study No.: 1>0001400 

Table IV. Surrogate Spike Recovery of 1SC PFOA in Water Samples 
Continued 

C0085g30 

C006,~32 

cooez~ ~ot e 
Spk F 

C00S.~.~ 
Rap 

C0~5934 
C0065935 
C0085936 

CG MN-GW-TRIP 1-O.050314 500 517 103 
CGMN-GW-TRIP1-!.S-050314 I.~ ~ke 0.5 ppb 500 503 101 
CGMN-GW-TRIP1-HS-050314 High Spike 5 ppb 5000 5360 107 

CGMPt.GW-PW1.O~0314 1500 1530 102 
CGMN-GW-PW1-O..050514 10500 11600 110 
CGMN.GW.PW1.O.~50314 ~ 410 82 
CGMN-GW-PW1-O4~0314 500 412 82 

CGMN-GW-PWI-DP-0~314 500 424 85 
CGMN-GW-.PWl-LS-0503$4 Lo,~,Spike $ PI~ 100~ 1130 113 

CGMN-GW.,PW1-HS-05~314 High Spire 10 pp~ 10000 10800 108 

coo~ s~ K 
C006~e5 Spk L 

C0065945 Rep 

c~S0 S~kC 
C00&S,~ S~k D 

C0065851 

CGM N..GW-PW2-O.~S9314 1000 873 87 
CGiM N-GW.-PW2-O-0r’j~314 5500 5580 t01 
GGMN’GW’PW2"O’0~0~14 5OO 401 8O 
CGMN-GW-PW2-O-050314 500 410 84 
CGMI~3W-PW2-DP-050314 500 483 93 

P_~MN-Gw-PW2-L,.~.0r~314 LOW Spike 0.5 ppb 500 401 96 

CGMN-GW-PW2-HS-050314 High Spike 5 ppb 5000 5140 f03 

CC-~e.~-GW-PW ~O-050~ t4 SO0 474 79 
~W-PW3-O-050314 1500 1440 ~ 
CGMN-GW-.PW 3-O-050314 500 363 73 
CGMN.GW.PW 3.O.0r-~’M 5O0 42E 85 
CG MI~.GW~;rW’3-DP-050314 500 549 110 

CGMN-GW-PW3-L~-05~314 Low ,~ke 0,1 ppb 100 99.2 9g 

CGMN-GW-PW3-HS-050314 High 5pk~ 1 ppb 1000 1050 105 

CGMN.GW-PW4-O-050314 1000 881 88 
CGMN-GW-PW4-O-050314 5500 5580 101 
CGMN-GW-PW4-O.050314 5OO 443 8~ 
CGMN.GW-PW4-O-050314 500 432 ~ 

CGMN-GW-PW4-O-0~314 Dup 500 462 92 

CGMN-GW-~W~S-0S034,~ L~ ~ 0.s R~b 5O0 444 ~ 
CGM N-GW.PW4-HS,.050314. High ~ 5 ~ 5000 5160 103 

CGMN-GW..PWS-O.05~314 10~00 10700 102 
CGMN,,GW-PWS-O.05f1314 ?00500 113000 112 
CGM~-GW--PWS-O-OS0314 500 429 86 
GGMN-GW..PWS-O-050314 ,~00 430 86 
C~W-PWS-DP-050314 500 443 89 

C:GMN-GW-PWS-LS-050314 LOW Sldlm 10 I:~Ob 10000 10900 10~ 

CGMN-GW-PWS-H _S-,’~__314 Higtl $p~ke 100 ppb 100000 105000 105 

CGMN-GW-PW6-O-050314 10500 10500 I(~ 
CGMN-G’~N-PW6-O-050314 100500 109000 ~t 08 
CGMN.GW-.P4VS-O.050314 S00 301 60 

CGMN-GW-PW~-O.050314. ~00 301 60 
CGMN-GW-PW6-DP-050314 500 294 5g 

COI~-PWS-LS-05~314 Low Spilm 10 gpb 10000 9300 93 
CGMN-GW..PW6-HS-050314 High Sldke 100 ppb 100000 91600 92 
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Intzrim Report #2-Analyds of Cottage Grove and Woodbury 
Water Samples 

Exyg¢~ Study No.: PO001400 

Table IV. Surrogate Spike Recovery of 13C PFOA in Water Samples 
Continued 

C0065962 Spk J 

C006~6~ 

CGMN-GW-E116-O-050314 10500 10900 104 
CGMN-GW-B116-O-050314 100500 53400 53 
CC~IN-GW-B116-O-0503t 4 500 390 78 
CGMN-GW-B116-OA150314 500 449 90 
~MN-~W-B116-0P-0~0314 500 462 92 

CGMN-~N.-B116-LS.,0~0314 Low ~ t0 PI~ 10000 11400 t14 
CGMN-GW-B116-I’k%4}~314 HIOll Sp~e 100 ~ t00000 91~00 92 

C006,sg66 srk K 
C0065986 Spk L 

C0065866 
C9O~.~66 P.~ 

C0065~68 
C0065~11 

CG M N.PW.CWD,.O,050314 10500 11~50 t10 
CG M N.,PW-CWO-O.050314 100500 56700 58 
COMN-PW-CWD-O-058314 5OO 450 9O 
CGMN-PW-CWD-O-050314 500 47"2 94 

CG M N-PW-C1ND-DP-050314 500 473 95 
CQMN-PW.CWD-LS-0r’~314 ~ Slake 10 ppb 10000 11300 113 

CGMN-PW-CWD-HS-0"~0314 High ~#~ke 100 p.ob 100000 92600 93 

CGMN-GW.CWD-O.050405 1500 1430 g5 

CGMN-G~,CWD-O’0~40~ 1050O 9450 90 

CGMN-GW-CWD~ 5OO 395 7S 
CGM N-GW,.CWD-DP-0 50405 500 473 95 

CGMN-GW-CWD-LS-050405 Low Slake I ppb 1000 993 9~ 
CGMN-GW~’~IND-HS.05040~ H~gh Sp~ke 101 ppb 10000 7420 74 

WBMN.GW,CWM-O-0504~ 1,500 1420 

WBMN-GW-CWM-O-050405 1O50O 9320 50 
WmJN.GW.CW~O~ ~ 457 91 
WSM I’t.GW-CWM-O-0’0940@ ~00 415 63 
WBMN.-GW-CWM-DP-050405 500 429 86 

WBMM.GW-CWM-L~ Low Spi~ I R~ 1000 8~0 85 
WBMN-GW.-G’~M-HS-050405 High ~pike 10 ppl~ 10000 7950 

C0057S64 Spk G 
C00STI~ S~ H 

C00~r~ 
C0067864 

C0067567 

WBMN-GW.R-2-O-058405 1500 1410 94 
WBMN-GW-R-2-O-050405 10500 10100 96 
WBMN,GW-R-2-O,0~0405 5OO 456 93 
WBM N-GW-R-2-O-050405 500 422 84 

W BMN.GW-R-2-O P-050405 500 4.88 ~8 
WBMN.GW-R-2-LS-050405 Low ~ 1 ppb t000 1130 1 t3 

WBIR~I-GW-R-2-HS-050~05 Hi~ ~ 10 ~ 10000 10600 106 
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Int~-iga Report #2-Aaalysis of Cottage Grove and Woodbury 
Water Samples 

Exygrn Study No.: P0001400 

Table IV. Surrogate Spike Recovery of 13C PFOA in Water Samples 
Contiaued 

ID Descdp/Jon ,, 11,, , (ng/L) (rig/L) (%) 

C00678’/’2 SI~ E WBMN.GW-R-1-O-050405 1500 I500 ’~00 

C00ET872 Spk F WBMN-GW-R-I-O-0~0(~5 10500 10,~00 ~00 
C(X~rt~/2 W BMN, GW-R.- 1-C-05040~ 500 ~.75 75 

C0067872 Rep W BMN-GW-R- 1-.(~059405 50~ 401 80 

C0067873 WBI~I-GW-R-1- DP,050405 500 450 g0 

G~7875 W~BM~-R-I-L,5-05040~ ~ ,~gik~ 1 p~ 1000 1070 10Y 
C~6"r874 W E)MH-GW-R-t -H S-050405 High Sp~e 10 ppb 100(X) 11300 113 

C0067882 W BMN-GW-FWd-Blan k-05040,5 500 547 109 

C0067880 WBMN.GW.-F’mld.51ank-LS-050405 Low Spike 1 ppt> t000 1160 116 

C0067881 WBMN.GW.Fildd-Bla~k-HS,050405 High Spik~ 10 I~ 10000 11300 113 

Standard Devlatl~:    18 
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Interim Repm’t #2-Analysis of Cottage Grovr and Woodbu~ 
Water Samples 

E~ygerl Study No.: P0001400 

FIGURES 
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Interim Report #2-Analysis of Co~gr Grow and Woodbury 
Wamr Samples 

Exygen Study No.: P0001400 

Figure 1. Typical Calibration Curve for PFOA in Reagent Water 
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Interim Kcport #2-Analysis of Cottage Grove and Woodbury 

Water Samples 

Exygen Study No.: P0001400 

Figure 2. Extracted Standards of PFOA in Reagent Water, 25 ng/L 
and 50 ng/L, Respectively 
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Int~im Report #2-Analysis of Co~tage Grove and Woodbm-y 

Wa~ Sampl(~s 
F.,xygen Study No.: PO001400 

Figure 3. PFOA in Reagent Water, 50 ng/L Fortified Reagent Water, 

and 500 ng/L Forlified Reagent Water, Respectively 

f~tt, ~m 

Exygen Reseerch Page 49 of 115 

2095.0234 
3MA01552011 



Interim Report #2-Analy~ of Cottage Grove a~d Woodbury 
Wate~ Samples 

Exyg~a Stay No.: P9001400 

Figure 4. Chromatogram Representing a Woodbury Water Sample 
Analyzed for PFOA, DF=I0 (Exygen ID: C0067860, Data 
Set: 041105AR) 

Time. 
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L~terim RClX~ #2-Analysis of Co~� O~’ov¢ ~d Woodbury 
Water Samples 

£xygcn SRtdy No.: P0001400 

Figure S. Typical Calibration Cur~e for 13C PFOA in Reagent Water 
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Interim Report #2-Analysis of �otlage Grove and Woodbury 
Wat~ Sampl~. 

Exygen Study No.: P0001400 

Figure 6. Extracted Standards of ~C PFOA in Reagent Water, 25 
ng/L and 50 ng/L, Respectively 
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Interim Report #2-Analysis o~ Cottage Grove and Woodbury 
Water Samples 

£xygen Study No.: P0001400 

Figure 7. 13C PFOA in Reagent Water, 50 ng/L Fortified Reagent 
Water Spk A, and 500 ng/L Fortified Reagent Water Spk B, 
Respectively 
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In~.m Report #2-,~]ysis of Cottage Grove ~d Woodbury 
Water Samples 

Exys~m Study No.: 

Figure 8. Chrematogram Representing a Woodbury Water Sample 
Analyzed for 13C PFOA (Exygen ID: C0067860, Data Set: 
041105A) 
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Intn~m Repor~ #2-Analysis of Cottage Grove and Woodb~y 
Water Samples 

E~gen Study No.: PO001400 

Figure 9. Typical Calibration Curve for PFBS in Reagent Water 
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Interim Report #2-Ana|ysis of Cottag~ Grove ~nd Woodbury 
Water Samples 

Study No,: P0001400 

Fl~nre 10. Extracted Standards of PlUS in Reagent Water, 25 ns/L 
and 50 rig/L, Respectively 
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Intmm Report #2-Analyds of Cottage Grove and Woodbury 
Water Samples 

F, xyge~ Study No.: P0001400 

Figure 11. PFBS in Reagent Water, 50 ng/L Fortified Reagent Water, 
and 500 ng/L Fortified Reagent Water, Respectively 
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Intern Report #2-Analysis of Co~tage Grove and Woodbury 
Wa~er Sample~ 

Exygen Sl~dy No.: P0001400 

Figure 12. Chromatogram Representing a Woodbury Water Sample 

Analyzed for PFBS, DF--10 (Exygen ID: C006786e, Data 

Set: 041105AR) 
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Interim Report #2-Analysis of Cottage Grove a~d Woodbury 
Wa~er Samples 

Exygen Study No.: P0001400 

Figure 13.. Typical Calibration Curve for PFHS in Reagent Water 
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Int~-im Rq~or~ #2..Anmlysis of Cottage Grove and Woodbu~ 
Wa~’r Samples 

Exygen Study No.: P0001400 

Figare 14. Extracted Standards of PFHS in Reagent Water, 25 ng/L 
and ~ ng/L, Respectively 
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Interim Report #2-Analysis of Cottage Grove and Woodbury 
Water Samples 

Exygcn Study No.: P0001400 

Figure 15. PFHS in Reagent Water, 50 ng/L Fortified Reagent Water, 
and 500 ng/L Fortified Reagent Water, Respectively 
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Imcrim l~port #2-Amdysis of Cottage Grove and Woodbu~ 
Water Samples 

Exygen Study No.: PO001400 

Figure 16. Chromatogram Representing a Woodbury Water Sample 
Analyzed for PFIIS, DF-100 (Exygen ID: C0067860, Data 

Set: 041105AR) 
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Interim R¢l~r~ #2-Analysis of Cor~a~ Grope ~d Woodbury 
Wat~ S~mpl~ 

Exygen Study No.: P0001400 

Figure 17. Typical Calibration Curve for PFOS in Reagent Water 
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Interim Report #2-Analysis of Cottage Grove aud Woodbury 
Water Samples 

Exygez’z Study ]q’o.: PO001400 

Figure 18. Extracted Standards of PFOS in Reagent Water, 25 ng/L 
and 50 ng/L, Respectively 
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Report ~2-Analysis of Cottage Grove and Woodbury 
Water Samples 

Exyg~n Study No.: P0001400 

Figure 19. PFOS in Reagent Water, 50 ng/L Fortified Reagent Water, 
and 500 ng/L Fortified Reagent Water, Respectively 
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Interim Report #2-Analysis of Cottage Grove and Woodbury 
Water Samples 

Exygen Study No.: P0001400 

Figure 20. Chromatogram Representing a Woodbury Water Sample 
Analyzed for PFOS, DF=10 (Exygen ID: C0067860, Data 
Set: 041105AR) 
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Interim ~ #4 - Analysis of Co~© Grow Soil and Exyg~n Study No.-" ~1400 

1.0 SUMMARY 

Exygee Research extracted and ar~_lyzed soil ~d w~r ~pl~ ~ ~e de~on of 

~ M~ V~1781 ~ V~1780, ~vely (Ap~a~ A). 

The Iirn~t of quanfitation for PFOA. PFBS, PFHS and FFOS in soil wa~ 0.4 n8/g (wet 
weight) and the limit of detection for PFOA, PFBS, PFHS a~t PFOS in soil wa~ 0,2 ng/g 
(wet weight). Thv limit of quantitation for PFOA. PFBS, PFI-IS and PFOS in water wa~ 
50 ng/L and the limit of detection for PFOA, PFBS, PFHS and PFOS in water wa~ 25 

Anatytic~, results for ~he analysi~ of FFOA, PFBS, PFHS, and PFOS i~ soil :~nples ~-e 
~mmazized in Table I. Analytical results fez the analy~ of PFOA, PFBS, PFHS, aad 
PFOS in grmmd wate~ samplm a~e ~iz~d tn Table II. Analytical re~ll~ f~r the 
analysis of PFOA, PFBS, PFHS, and PFOS in rinse blank samples are stmmmized in 

Table IlL 

Fortification re~ov=ie~ for PFOA, PFBS, PFHS and PFOS in the soil sample~ are 

detailed in Table~ IV mtd V. The average perce~t recoveries 4- standard deviatiom for 
PFOA, PFB8, PFHS tnd PFOS in th~ soil m~mples w~v 86 ± 17Ye, 84 :l: 9%. 88 ± liP/, 
and 85 + 16%, respectively. Fortification recove~ie~ for PFOA, Pl;BS, PFHS and PFOS 
in %e ground wate~ uu~ples are detail~ in Table~ VI aad VII. The average peu~ 
re~ov~ries + s~mdard d~-viatiom for PFOA, PFBS, PFHS a~d PFOS in the ground warm 
samples were 98 ± 17%, 97 :!: 10~, 103 + I8% and 91 ± 17%, resp~tively. 

Forti~cation recoveries for ~C I~FOA ~n ~e soil samples ~ ~ ~ T~ ~. ~e 
~e ~mt ~v~m ~ ~ ~ f~ tSC PFOA ~ &v rail ~l~s w~ 
79 . 12%. Fo~ ~v~ fo~ ~aC PFOA ~ ~ ~o~d w~ ~ ~ 

d~ Tabk ~ ~ av~ ~ r~v~ ~ ~ d~om f~ ~C PFOA 
~ ~ ~ w~ s~l~ w~ 85 . 3~. F~on ~~ f~ ~C P~A ~ ~ 
~e b~ ~I~ ~ ~ ~ T~le X. ~ av~ ~ ~v~ ¯ ~ 
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Int~i~ i~ #4 - Anal~ 0£¢o~a~ Grov~ Soil 
Water Samples 

OBJECTIVE 

F.xyg~m Study No.: P0001400 

The objective of the analytical part of tlfis study was to determine levels of 
pe~luorooctanoio     arid    (PFOA),    p erfluorobutanesul fonate     (PFBS), 
perfluoro~Ifonate (PFIIS), and perfltmrooctanesulfona~e (PFOS) in soil and 
grourd water according ~o Protocol P0001400 (Appendix A). 

3.0INTRODUC~ON 

This report details the result~ of the analysis for the detaining’on ofPFOA, PFI~ PFHS 
and PFOS in soil using the analytical method emitled, "V0001781: Method of Analysis 
for the Demrmination of Pe~luorooctanoie A~id (PFOA) in Soil by LC/MS/MS" and in 
water using the anaiy~�~l method entitled~ ’~/0001780: Method of Analysis for 
Detem~ation of Perfluomoctanoic Acid (PFOA) in Water by LC/MS/MS." 

The study was initiated on lVlarch 03, 2005, when the study director signed protocol 
numb~ P00014420. Tim analytical start date for ~ interim repor~ was August 8, 2005, 
and the analytical termination date for this intczhn repot~ was October 1, 2005. 

4.0 ANALYTICAL TEST SAMPLES 

One hundred and seventy-nine soil samples a~d fifty-two wate~ samples (Exygen 
C0081163 -C0081285, C0081329 - C0081438) were received at ambient temperature 
on July 23, 2005 fi~m Pat Fe~mtti at 3M Environmental Lab. Thirty-six ground wat~ 
samples rq3resented nine sample sites and ;msociated field QC samples. Four samples 
rept’t~-ntod de~on~ water and associated field QC sample~. Three water sampIes 
represented a trip blank aml two trip blank spike, s, and nine sampl~ repre~nted 
rinse blanks supplied by Weston Solutiom, Inc. that did not contain the surrogate, 
PFOA. The samples were logged in by Exygen personnel and placed in 
storage, 

Sample log-i~ and chain of custody infom~a~ion is lo~ed in t~e r~ data p~cka~e 
associated with this interim report. Storage records will be kept al Exygon Research. 

5.0 REFERENCE MATERIAL 

The analytical standard, PFOA, was purchased f~m Sigma Aid.rich and was received at 
Erygen on December 08, 2003. The surrogate spiking standard, 1~C labeled 
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Ill             f 

Exyg~n Study NOo: PO001400 

The available information for the rvfewnce mamrials is listed below. PFOA w~s s~or~d 
ambient. PFBS, PFIIS and ~SC PFOA were ~tored R, ozen and PFOS w~s stored 
refrigeramd. 

Com~d Er,v.~ Inwntnrv No. Lo~# ~ ~ 
PFOA $P0003800 231161-IB 97.64 12/08/05 

~C PFOA SP0004184 3507-19~ 97 03/29/09 

PFBS SP0005726 101 96.7 12/04/06 
PFHS SP0002401 SE036 98.6 10/I 8/06 
PFOS SP0002694 430tg0/1 101.2 0~/23/06 

The molecular stnuetures of PFOA, ’~C PFOA, PFBS, PFI-IS md PFOS are given on the 
following pages: 

PFOA 
Chemical Name.- Perfluomoctanoic acid 
Mol~ular Weight: 414 

Transitions Monitored: 413 --~ 369 (for quanRfication) md 

4~.3 -> 219 (for ¢onfumation) 
Stricture: 

F~OH 
F F F F 

l~c PFOA 
Chemical Name: 1,2-13C perfluorooctanoic add 
Mol~’ul~ W~ight: 416 

Transition Monitored; 415 --> 370 
Structure: 
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Interim Repor~ #4 - Analysis of Cottage Grove Soil and 
Water Samples 

Exysen Study No.: P00Ol400 

F F 

Chemical Name: Perfluorohexanc~tdfonate 
Molecular Wdght: 438 su~pl~cd as the la3ta~am salt (~I3SO3"K~’) 

Transitions Monitored: 399 --~ 80 

F 

F 
F F F 

F 

PFOS 
Ch_emlic, al Name: Per~tanm~on~ 
Molecular W¢igl~ 538 supplied a~ ~he pomaaium salt (CsF~SO3"K~) 

Transitions Monitored: 499 ~ 80 
Structure: 

F F P P 

F P F F 
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Interim Report #~ - Analysi~ of Col~ase Grove Soil and 
Water Sables 

Exygen Study No.: P00OI400 

6.0 DES~ON OF A2qALYI’IC~L METI:IOD 

The analytical m~x~s ’%’0001781: Mett~d of Analysis fi~r the Determination of 
Perfluomoctanoic Acid (PFOA) in Soil try LCJMS/MS" and "V(X)01780: Mel~od of 
Analysis for the Determinaxion of Perfluorooctanoi¢ A~d (PFOA) in Water by 
LC/MS/MS" were used for tbi~ study. 

6.1 Extraction Precedure for Soil 

Before the san~les were weighed for the ¢xa-aotion, they were plac, ed into a new, ~leaa 
Zip]~� bag and mixed thoroughly. The samples were then transferred baok to the 
sampling container. A 5 gram portion of~oil was weighed into a fifty nlilliliter ~enlrifuge 
tube ~or the extr~o~ A.cter fortiiioation ofapprop6ate samples, 5 mL ofmethaao~ was 
added to the samples. Th~ samples werv allowed ro shake ~m a wrist action shaker for 
~15 ~intl~ and were thell goxficated in an R]trasozlic ba~ for ~15 IRintlteS. The vOltl~e 

vca~ taken to 40 rilL with water and the samples were then. centrifitge~ i’or -I0 min~es at 
-3000 rpm. The supematant was then loaded onto a C~s SPE cartridge conditioned with 
10 mL of" mc~hanol and 5 m.L of water. The �luat¢ was disoatded. Approximamly five 
~nilli]i_lm.$ of m~.hanoi wcg added Io the cat’tridgo, Fiv~ mil~iit~s of e3uatr was collcrted 
into a grad;,__~_~_ 15 mL polypmpylcne ¢¢ntr~fu~ ruby. Each sample was analyzed by 
LC.YMS/MS electrospray. 

6.~ Percent Solids Procedure ~or.Seg 

Pcroeat solids were dctca’mined using th© procedure indica___t~_ in Exygen method 
V0000427. APl~ely 20 grams ofsample was weished into a pan. The weight of 
~te sample plus the pan was recorded. The sample was then ~ in an ov~ ov~a’~ight at 
104 ± 2 eC. ’l~aen tim sample was transferred to a dessie.~or and allowed to ~ool ~ ~15 

minutes. Each sample was rhea weighed again, including the weight ofthe pan. The 
percent solid for each ~aaple was then ¢a~cnlatecL 

63 Extraetioa Procedure for Water 

A 40 mL aliquot of the water sampl~ was ~ for the 
fortification of appropriate samples, the sataptcs were loadec~ onto a C~e SPE cartridge 
conditioned with 10 mL of m~amol and 5 mL of wa~r. TI~ eluat¢ was disoarded. 
Approximately five nfilfili~ers of methanol was added to the cartridge. Five milli~ters of 
eluat¢ wss collecmd into a ~,adna~ed 15 mL polyprol~me centrifuge tube. Each sample 
was analyzed by LC/MS/MS electrospray. 
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Int~-u ~ #4 - Anal)sis of Co~t~8~ Grov~ Soil and 
Water Samples 

F.~Sm Study No.: PO001400 

Preparation of St~udards ~td FortLficstton Solutions 

A sc’t of s~mdards coataini~g PFOA, ’~C PFOA, PFBS, PFHS and PFOS were prepsred 
~n w~t~r and proc~sed though the extraction pro~lur~, id~ntica! to samples. The 
following co~mtr~ons wer~ pr~arcd: 

An additional stock solution of ~C PFOA was ~ at I00/~g/mL amt diluted ~o 1.0 
and 0.1 FE/mL for bottl© spiking puq~os~, Con~l~¢ d~tails ~1b¢ fom~d in the raw data 
psckage associated with th~ sttldy. 

Th~ stock standard solution ~ad all forliEc~ a~d calibration staz~tard solutions were 

stored in a refiigerator (4° ~: 2°C) wh~ [~ot i. u~. Documentation of sta~[azd 
preparation is located in ~he r~w data packa~ assccia~t w~th this inter~n repo~ 
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Water Sarnples 

Chromatography 

Exy$ea Stud,!No.: P0001400 

Quantification of PFOA, PFBS, PFHS a~ PFOS was accomp~hcd by LC/MS/MS 
elcctrospray. The rctaxtion tflnc ofPFOA~ PFBS, PFHS and PFOS wa~ -!0 rain; -0.5 
rni.s, "-8.5 11".~.~, s~d ~! 1 ~nln~ red.rely. Peaks above: the: LOD were not detected in 

any of ~ reagent blank ~tmplea �orrc~xmding to the analy~e retention time. 

6.6 Iastrument Seusttfvity 

The s~te~ standard amount injected during the ~h~tatographi~ 
concentratien of 25 ng/L ofPFOA, ~C PFOA, PFBS, PFHS and PFOS. 

nm had a 

Turbo Ion Spray Liquid Irttroduct~on ]ntcr~-� 

DELL Op~x GX400 

Wtndow~ NT, A~ud~ 1.4.1 

I-lewlet~ Packard fllP) Series 11 O0 

HP Vat~nnn Ikgas~ 
lip Amo~m~l~r 

0.0 65 35 

1.0 65 35 

8.0 25 75 

10.0 25 75 

11.0 65 35 

18.0 65 35 
Total nm fi~: -18 
How P~: 0.3 ~ 
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Exygen StudyNo.: P0001400 

Ions monitored: 

Appmximam 
Anab/te Mode ~ Retention Time 

Monitored (rain) 
PFOA negative 413 --~ 369 ~12 rain. 

PFOA Confi~n Ion negative 413 -~ 219 -12 rain. 
1~C PFOA negstive 415 --~ 370 -12 rain. 

PFBS negative 299 -~ 99 -5 rain. 
PF~IS negative 399 --~ 80 ~11 mi~. 

PFOS negative 499 --~ 80 -13 min. 

6.8 Quantitation and Example ~.~lculation 

Fifle¢~ microliters of sample or calibration standard were injected into the LC/MS!MS. 
The peak ares was measm~ and the standard curie wss gmcnted (using 1/x fit wci~ted 
linear regression) by Analyst soib~,are m~n8 seven concenl~tions of st~dm’ds. The 
�o,~¢¢ntration was det~m~ned fi-om the �Ou~tiom below. 

Equation 1 cal~ul~ted the mount of anatyte fotmd (in ng/mL, based on Iz:ak ar~a) using 

the ~ e~rve Oine~r tz~r~io~ parameters) geaerzed by the Analyst ~flware 

~on 1: 
Analyt¢ found (rig/L) -- fPeak ar~ - int~] × DF 

slope 
Where: DF ~ Dilution Factor, fa~’l~r by wki~h the final vohune was diluted, if necessary. 

Fo~ ~m~’tples fortified with known amounts of analy~e prior to exa’action, Equatiou 2 was 

a~.ov~, (%) -- 
(amlyte found (n~)- analvm in c~ntrol {n~L)) x100% 

amount added (as/L) 

Note: For the analyte recovery calculation, the "control" is ~e umpiked aliquot of 
the primary fi~ld sample, 

Equation 3 was used to conve~t th~ amount o� analyte found in ng/mL to ng/g 
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Interim Report #4 - Anal3,sis of CoUage Grove Soil and 
Water Saraples 

Exygcn Study No.: P0001400 

sample weight (g) 

Equation 4 was lhen used to calculate the amount of analyte found in ppb based on dry 
wright. 

Analyte ~ound (ppb) dry weight = Analyte found (~b) x [100% / total solid~%)J 

An ,zxampl© of a calculation using a~ a~tual sample follows: 

Soil sample Exy~en ID C00g1358 Spk D (Set: 080905A), fortified at 50000 ns/L 
wilh PFOA 

peak area ffi 1208128 
intercep! = 91300 
dope - 2430 
dilution factor = 100 
aSP-. ana~yte added (fort level) = ~oooo 
amt in con’csponding sampl~ (ng/L)* - 131 
volume extracted (L) = 0.04 
sample weight (g) ffi 5 
to~ sotids (%) = 86.8S 

*Tae primary sample remit was used for all calculations 

From equation 1: 
~ found (rig/L) 

From eqmatlen 2: 
% Rccova’y 

From eqmstlou 3: 
Analyte found (ppb) 

-- [1208128- 91300] x I00 
2430 

- 45960 ng/L 

= (45960.ng/L -131 n~.) x 100% 
50000 ng/L 

--92% 

= (45960 ng/L x 0.04 
5g 

= 368 ppb 
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7.0 EXPERIME~ITAL DESIGN 

uC PFOA was used as a surrogate for all the sample~ except the rinse blanks, t3C PFOA 
was added to the soil sample~ and sample x~-’plicate~ in the laboratory after ~ollec~ion. 
~C PFOA was added to the ~ound water sample �ollection bottles in the laboratory 
before being shipped to the field for samplin~ For water sampl¢~ designated a~ 5�1d 
matrix spik¢~, FFOA, PFBS, PFHS and PFOS wer~ also added at a known concentration 
to tl~ boules in the laboratory before being shipped to the field. Tl~e water sample bottles 
were filled to a 200 mL volumetric fill line in ~he field. 

The soil saatples were ¢x~tcted in ~ne $�1], five of~ch ~~ ~ex~o~ 

~h ~t ~lud~ o~ ~ bl~ ~d ~o ~t b~ ~ ~ ~ 
�~~, ~ ~t ~-five ~ s~ ~ five ~les ~ ~ ~- 
~ ~ ~ ~n~ ~m ~1~. ~� ~-~ ~il ~ ~ ~~o~ 
of fore ~. ~e ~-ei~ mi] ~ �o~ ~~o~ ~r ~ ~pl~. 

~e ~-~ ~d ~ ~ s~ ~h ~ ~x~ for ~ve ~ ~e 
f~-~ ~ ~ ~ a ~~on ~ o~ ~. F~ ~h ~1~ a ~o~ 

PFOA ~ ~C PFO~ 

The gromu! w~t_~ ~amples were extracted in four sets ml ti~ rinse blanks were extracted 
in o~� .set. Each set included one reagenI bla~k and two reagent blanks forl~fied at known 
�o~n~, The rinae bla~k m~t ~ontained mm3ples ~ eight sample sites. The f~st 
ground water set contained d~’e¢ ~zaple sites. ]’he second ground walm set zon/ah~ 
one sample site and the decoration water. The third ground water set contained 
three sample s~tes. The fotrth ground water set cont~ed two sample sites, :dong wi~ a 
trip blank and trip blank spikes collezted for the ground water sampl¢~. F~ ¢ac, h dt¢, a 
san~pl¢, a fi©id duplicate and two matrix field spikm were collected. For eagh si~e, 
laboratory &~ticate of ~ primary ~mple was extracted and two laboratory marx 
spikes were abo extracted. For the two laboratory matrix s1~�$, two 40 mL portions of 
the primary sample ~oLlected for the site was poured from the bottle a~d forlified. Not 
only were PFEIS, PFHS, PFOS and PFOA added in the laboratory prior to extraction, but 
a~so t3C PFOA was added. The additional 13C PFOA was added because the levels oi" 
Pl:BS, PFHS, PFOS m,zt PFOA spiked into tire samples were known to exceed the 
calibration range~ and were not analyzed without dilution; therefore, J3C PFOA 

were adjusted to req~e the same dihtion as ~e o, her analy~es. 
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Exygc~ Study No.: P0001400 

Analytical r~sults for the analysis of PFOA, PFBS, PFHS, and PFOS in soil samples are 
smnmarized in Table I. Analytical re~lt~ for the analysis of PFOA~ PFBS, PFHS, and 
PFOS in ground water samples are ~ ~n TabI~ II. Analy~caI res~ for the 
analysts of PFOA, PFBS, PFHS, and PFOS in rinse blank ~m~ples arc summarized in 
Table IlL 

Fortification recoveries for FFOA, PFBS, PFHS and PFOS in the soft samples are 
de~ailed in Tables IV ~nd V. The average percent recoveries ± st~dard deviations for 

PFOA, PFBS, PFHS and PFOS in the soft samples were 86 ± 17%, 84 + 9%, 88 ± 10% 
and 85 ± 16%, respectiv©ly. Fortification m:over~es/’or PFOA, PFBS, PFHS and PFOS 
in [he ground wate~ samples are detailed in Tables VI and VII. The average percent 
recoveries + standani deviations for PFOA, PFBS, PFHS and PFOS in the ground water 
samples were 98 + 17%, 97 ± 10%, 103 ± 18% and 91 ± 17%, re~e~tively. 

Fortification r~overies for ~3C PFOA in the soil samples are derailed in Table VIII. The 
average ~ recoveries ± standard deviations for t3C PFOA in the soil ~[es were 
79 ± 12%. Fortific~on recoveries /’or ~C FFOA in the ground water samples are 

detailed in Table IX. The average pen:ent recoveries ± standard deviations fo~ ~C PFOA 
in the ground water samples were 85 ",- 3(PA Fortification recoveries for ~3C PFOA in ~e 

rinse blar~k samples are de/ailed in Table X. The average percer~ recoveries ± standard 
deviations for 13C PFOA in the rinse blank samples were 78 + 5%. 

In cases where both the low and the hi~ ma/r~ spike~ were not reportable due to ~ 
levels o£ endogenous analyte, the ~3C PFOA ~ were used to cslcn!~e assessed 
accm-acy. It appem’s tha~ an inve~e correla~c~ may exist between rite recoveries of the 
13C PFOA and th© mut,mr~d l~’v~! of PFOA in ~me samples. Careful assemunents of the 

QC resulm were made to ensure that the da~ is of knowa qu~ity and the ana~ca~ 
concentrations were not under-reporr~l. Several of the analyzed soft s~rr, p. les were not 
repo~d due to ~mlity control failure. The samples failed because the P~OA and z3C 
PFOA surrosa~e spike~ were too low relative to the e~dogc~:ms level in the sample to 
allow assessment of matrix interference or becm~sc they failed the eligibility criteria for 
reporting (explained below), 

The following approach was used for the assessment of the a~’ura~y for the individual 
samples. Fir~ ~e result ofPFOA spik~, whe~ the endogenous amount is not greate~ 

analyte was measured a~ levels greater th~ ~hree times ~he spike amount, the ~C PFOA 
was evaluated. Most samples wer~ fortifi~[ wi~h ’JC PFOA ~t 4 ppb. The low and high 
spike~ included ~3C PFOA at 40 ppb and 400 ppb respectively. Based on convemations 
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~.~yg~-n SVady No.; 

with the Study ~b and 3M laboratmy management, the t3C PFOA result was only 
used to asse~ accuracy for samplea that had analyte concentrations below 400 ppb so that 
th~ l~C PFOA ~oncentration was at a minimum of 10% of the highe~ a~lyte 
concentration. Sample results over 4~0 ppb (we~ weight) are not reported using QC da~ 
at the 40 ppb spike level. 

9.0 CONCLUSIONS 

The soil aad ground water ~mp, les were suece~fiflly extracted and analyzed for PFOA, 
PFBS, PFI-IS and PFOS accor~;n£ to amlydcal methods V0001781 and V0001780, 

~vely. There were no droumstano¢~ that may have affected the data quality or 

10.0 RETENTION OFDATAAND SAMPLES 

All original paper data generated by Exyg~ Researoh that pertains to this intedra report 
wiLl be shipl~ to the stadydirector, This does not include facility-specific raw d~ sash 
as instr~et~t or tea~pcraturo logs. Exact copies of all raw data, as weIl as a sign~l ~opy 
of the mte~m mud3rdeal report and all odsin~l faeiliW-~eeifi¢ raw a__~,_~_, will be rer~n~ 
in th© E,xygva Rvscarch arvkivcs for the period of tim© specified in F, PA TSCA Good 
Laboratory Practice Standards 40 CFR 792. 
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E~yg~m Study No.: PO001400 

TABLES 
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I,~teri~ ~ #4- Analysis of~ottage Grove Soil and ~..,tygea Stud), 

Table I. Summa~ of PFBS, PFHS, PFOS and PFOA ia Soil Samples 
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Wat~ ~l~ 
Exy~n Study No.: POOOI4(X) 

Table I. Summary of PFBS, PFHS, PFOS and PFOA in Soil Samples 

Con~ued 
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Study No.: PO00140U 

Table I. Summary of PFBS, PFHS, PFOS and PFOA in Soil Samples 
Continued 
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Table L Summary of PFB$, PFILS, PFOS and PFOA in Soil Samples 
Conthmed 
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Interim Report #4 - Analysis of Coua8� Orove Soil and Ex-ys~:n Study No.: P000140O 
Water Samp~ 

Table I. Sammary ef PFBS, PFI-[S1 PFOS aad PFOA tn Soil Samples 
Contiaued 
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Table L Summary of PFBS, PFFI’S, PFOS and PFOA in Sell Samples 
Contiaued 
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Wat~ 
Exy~rn Study No.: 

Table L Summary of PleBS, PF’HS, PFOS and PFOA in Soil Samples 
Conttnued 

512 

14~ 
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Ir~t~m Rcpo~ #4 - Am~lysk of Cott~ G-rove Soil 

T~ble L Summary of PFBS, PFHS, PFOS and PFOA in Soil Samples 
Continued 
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Table H. Summary of PFBS, PFHS, PFOS and PFOA in Groumd 

Water Samples 

C~8~411 ~W*~4MNO~I~ 11880 30 ~7~ 4~ 8SO ~0 ~ ,tO 
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~t~im Report #4 - Amdysis of Cottage Grove Soil mtd 
Water Sampl~, 

E.xygen Study No.: 

Table HI. Summary of PFBS, PFH5, PFOS and PFOA in Rinse Blank 
Samples 
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Intcri~ Re~’t #4 - Analysis of Cot-tag~ Grove Soil ax~d 
Wa.ter Samples 

Study 

Table IV. Matrix Spike Recovery of PFBS and PFHS in Soil Samples 

~~l ~ l~ ~ ~ ~ 0.41~ 3LO 01 

~i~ ~~ ~ ND ~2 ~ ~ ~ ~ 312 ~ 

~1~1~ ~ 

Page 35 of 177 

2095.0286 
3MA01552063 



~ Study No.: PO001400 

Table IV. Matrix Spike Recovery. of PFBS and PFHS In Soil Samples 
Continued 
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Inmrim R:port #4 - A.rmly3i~ of Cottag: Grove Soil and 
Water Sample:, 

Erygen Study No.: P0001400 

Table IV. Matrix Spike Recovery of PFBS and PFHS in Soll Samples 
Conttuued 
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IntCt-6~ R~l:X~t #4 - Ar~lygis of CoRage Grove Soil and 
Samples 

Exygea Study No.: P0001400 

Table IV. Matrix Spike Recovery of PFBS and PFHS in Soft Samples 
Continued 

nn 

4M 

4~ 

1o~ 141. lOO 

1~ ~ M 

~ 
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Interim P.eport #4 - Analysi~ ,of Cottage ~ro~e Soft and 
Water Samples 

Exygen Study No.: P0001400 

Table IV. Matrix Spike Recovery of PFBS and PFIIS in Soil Samples 
Continued 
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Exyg¢~ S~dyNo.: 1~01400 

Table IV. Matrix Spike Recovery of PFBS and PFHS in Soil Samples 
Conl~nued 

Exygen Research Page ~,0 of 177 

2095.0291 
3MA01552068 



Table IV. Matrix Spike Recovery of PFBS and PFIIS in Soil Samples 
Continued 
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In~,-im Report ~ - Analysis of Cot~ge Grove Eoil 
Water 

Exy~cn Study No.: 

Table IV. Matrix Spike Recovery of PFBS and PFHS in Soil Samples 
Continued 
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Exyg~n Study 

Table IV. Matrix Spike Recovery of PFBS and PFHS in Soil Samples 
Continued 

~e 

41.1 
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Interim Rel~’t #~. Ar~iysis of Cottage Grove l~oil and 
Water Samples 

Exy~-n Study No.: P0001400 

Table IV. Matrix Spike Recove~" of PFBS and PFHS in Soil Samples 
Contiaued 
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Water Samples 
Ezyg~n Study No.: PO001400 

Table IV. Matrix Spike Recovery of PFBS and PFHS in Soil Samples 
Continued 

M 

NO 
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NO 

NO 

N~ 

4t ND 
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Exygen Study No.: PO001~3~ 

Table IV. Matrix Spike Recevezy of PFBS and PFTIS in Soll Samples 
Co~ttiaued 
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Inmr~m Ro~r~ #4 - Analysis of Cottns¢ Grove Soil 
Water Samples 

Exyg~n Study No.: 

Table IV. Matrix Spike Recovery of PFBS and PFHS in Soil Samples 

Continued 

C~I~N -~9¢-W PAI}’I -{:)O-O I GO 
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Lnterim Rel~n ~ -Ar~ysis ofCo~ G~ove So~! and 
Water Samples 

Exyg~m Study No.: 

Table IV. Matrix Spike Recovery of PFBS and PFi]S in Soil Samples 
Continued 

4e NO 

4M ND 
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Int~im Rvport #-4 - Analysis of Collage Grove Soft ~md 
Wste~ Samples 

Exyg~ Study No.: P0001400 

Table IV. Matrix Spike Recovery of PFBS and PFHS in Soil Samples 
ContLnued 

~ 
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htmz~rn P.qx~ #4 - Analysis of Cottage Orove So11 and 
Water Sampl~s 

Exyg~n Study No.: POQQI400 

Table IV. Matrix Spike Recovery of PFBS and PFHS in Soil Samples 
Con1~ued 
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~tcrim Report #4 - Analysis of Cotlag¢ Grove Soil and 
Water Samp]es 

Exygcn Slucty No.: P00014.00 

Table IV. Matrix Spike Recovery of PFBS and PFHS in Soil Samples 
Continued 
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Inmrim R~’~ #4 - Analysis of Cotmg~ Grov© ’,~o~I and 

Table IV. Matrix Spike Recover; of PFBS and PFHS in Soil Samples 
Continued 
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[nwrim Report #4 - Analysis of Cottas,~ Grove Soil and 
Wate~ Samples 

Exyg~n St3~dy No.; P0001400 

Table V. Matrix Spike Recovery of PFOS and PFOA in Soil Samples 
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Imerim Report #4 - Ana]ys~s of Cot~ Grove Soil 
Wa~er Sample~ 

F_.~ygen Study ~&~.: P0001400 

Table V. Matrix Spike Recovew of PFOS and PFOA in Soil Samples 
Continued 

Z;*40 
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Interim Rel~rt #4 - Armlysis of Co’ring© Grove Soil and 
Wate~ Samples 

Study No.: P0001400 

Table V. Matrix Spike Recovery of PFOS and PFOA in Soil Samples 
Continued 

,61 ~ 

4a.l 

334O 
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Interim Rq~xr:t #~ - Ar~y~s of Collage Oro~e Soft and 
Wa~r ~Sarnplc~ 

Exygen S~udy No.: P0001400 

Table V. Matrix Spike Recovery of PFOS and PFOA in Soft Samples 

Com.tinued 

I080 
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;0~ 
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Exy/~n Stucty No.: PO001400 

Table V. Matrix Spike Recovery of PFOS and PFOA in Soil Samples 
Continued 

NR NR 
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In~-im Report #4 - Ana3ysis of Cottage G~ove .%d and 
Water Samples 

Exygen Study No.: P0001400 

Table V. Matrix Spike Recovery of PFOS and PFOA in Soil Samples 
Continued 

191 
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Exygen 
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~t~im Report #4 - Analysis of Cottage Grove Soft amd 
W~ter Samples 

Exygen Study No.: I~001~)0 

Table V. Matrix Spike Recovery efPFOS and PFOA in Soil Samples 
Continued 

242 
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2310 
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Report #.4 - Ex-ygen S~udy No.: PO001400 

Table V, Matrix Spike Recovery of PFOS and PFOA in Soil Samples 
Continued 
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Interim Report #4 - Analys~s of Cottage Grove Soil and 
Water Sample~ 

Exygen SmdyNo.: P0001400 

Table V. Matrix Spike Recovery of PFOS and PFOA in Soil Samples 
Continued 
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Exygen Study No.: P0001400 

Table V. Matrix Spike Recovery of PFOS and PFOA in Soil Samples 
Com~tinued 
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interim Report #4 - Analysis of Cottag¢ Grove Soil and 

Wa1~ Samples 
Exygca Study No.: PO00140O 

Table V. Matrix Spike Recovery of PFOS and PFOA in Soil Samples 
Continued 
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Ex~gen Study No~: PO001400 

V. Matrix Sl~ike Recovery of PFOS aad PFOA in Soil Table Samples 
Continued 

|%) 
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E~ys~a Stray No.; 

Table V. Matrix Spike Recovery of PFOS and PFOA in Soll Sample~ 
Continued 
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Interim Rqx~t #4 - Analysis of Cottage Grove Soil and 
Water Saa~l~s 

Exyg~a Study No,: P0001400 

Table V. Matrix Spike Recovery of PFOS and PFOA in Soil Samples 
Continued 

:. 
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Exygen Study No.: 1~001400 

Table Matrix Spike Recovery of PFOS and PFOA in Soll Samples 
Continued 
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Exygcn Study No.: PO001400 

Table V. Matrix Spike Recovery of PFOS and PFOA in Soil Samples 
Couflnued 

,.,~..II~ (%) 

2~4 40 

5Z7 

52.7 

3)’5 

4~ 

13.1 

32.4 

28.2 
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Interim Report #4 - Analysis ufCottage Grove Soil and 
Water San~les 

Exygen Study No.: P0001400 

Table V. Matrix Spike Recovery of PFOS and PFOA in Soil Samples 
Continued 
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Exygen Study No.: P000 I400 

Table V. Matrix Spike Recovery of PFOS and PFOA in Soil Samples 

Coatlnued 
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Interim P~eport #4 - Analysis of Cottage Grove Soi! and Exygcn Study No.: P000t400 

Table VI. Matrix Spike Recovery of PFBS and PFHS in Ground 
Water Samples 
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In~r~m ~ #4 - Ar~ysis of Cottage Grove ~oil and 
W~t~- Samples 

Exyg~n Study No.: P000 | 400 

Table VL Matrix Spike Recovery of PFBS and PFHS in Ground 
Water Samples Contiaued 

Page 72 of ! 77 

2095.0323 
3MA01552100 



IIIIIIIII           I 

kstm4.m R~-/mrt ~ - Analysis of Cot~ge Grove $oil and 

Wat~ Sarr~lcs 
Exygen Study No.: PO001400 

Table VII. Matrix Spike Recovery of PFOS and PFOA In Ground 
Water Samples 
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Intmm R~rt #4 - Anaty~s of Cotmg~ Grow: Soil and 

Water Sarrr~les 
Exygen Study No.: P0001400 

Table VII. Matrix Spike Recovery of PFOS and PFOA in Ground 

Water Samples Continued 
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Interim R¢port #4 - Analysis of Cottage Grove Soft and 
Water Samples 

Exygen S~dy No.: P990140~ 

Table VIII. Surrogate Spike Recovery of 13C PFOA in Soil Samples 

359 Re¢ CGMN-SS.D I01 -~0~ 4 3.34 C008135~ Spk E CGMN-SS-OI01-D8-~15 40 34.3 
~1~ ~ F GCqv~N-~I01-~ ~ ~ 

~13~0 CGMhk,..qS,C~ f -0.0000 4, 3~3 ~1 

C0~1360 3~ 0 CGMI#-S~B’20~ -O~X~ 40 3~.3 78 

CO)~1 ~ CGMN-S.S-O2O~.O.O005 4 3.~ ~ 80 C00~1381 Rep CG MI/-S~D201-GO)05 4 3~Tt 82 
C~3~ ~ ~ CG~.SS-DL~I-O~X~ 40 29.6 74 
C~0~361 ~,~ J CGklN~.-D201-~0~5 400 293 73 

000~13~ CG~N-SS-O202-O-0000 4 3.17 ~g 

C0~13~3 R~p CGbIN-,~D~02-0~ 4 3.1’0 78 

C00~1363 ~ ~ C~I~r202-0-00C5 4~0 3~7 79 

cooals74 CGI~-~%~D~ ~-0.0000 4 307 77 
374 Rep CGMN-SS-D101~-0000 4 3. I0 80 C00~1374 Spk E CGMN-~DI01.~ aO 30.8 77 

C0081374 Sp~ F CGM~-SS-~I01-0-~XX) ~ z~r0 ~ 

C00~13s0 C~MN-b~-81501.,D.CO~ 4 3.5/ 89 

C~0813~ ,Spk K CG~t4-SS-815~1-O-O000 40 34.5 88 
C~0~13~ S~ L CGI~,;-S~P815~1.4~-0000 400 30~ 70 
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Interim RClXa-t #4 - Anadysis of Cottage Orow= Soil 
Wat=r 

Exyge-n Study No.: P0001400 

Table VIII. Surrogate Spike Recevery of ~3C PFOA in Soil Samples 

Coat[aued 

¯ C~081184 CGMN-SBC.O’2~O0SO 4 I ~ 49 
C0~1 ~64 Rep C’G MI,~SI]C-D20~-.O-O0~O 4 I.T~ 44 

C~0~1164 Spk G CG~ .40 2~.S 59 
C~11~4 ,,.~k H ~X~ikl~2~ 400 2~ 67 

C0081165 CGI~N~,5~eC.0203,0,0100 4 1.90 48 
C008t !65 Rip CGMN-$BC-0203-0-010~ 4 t.90 4~ 
C00~1t~5 ~ I CG~N-SI~,-~Z0.3-O~010~ 40 24.2 61 

~0~11(~ R~O C(~N-~203-0-~ 15~ 4 2_00 50 
C00811~ Spk K CGMN~SC-D2034)-015~ 4~ 23.3 58 
C008"V~ Sp~ L CGMN-S~203-0-0150 400 ~ 7S 

co581 re7 C~v:~SB~T~0~2~ 4 2.12 53 
C~]1157 R~p C~MN- ~C-D203-O,O2g0 4 2.02 51 

C~1 f67 ~ C CGM~BC-D~0200 40 23.1 
C0081167 Spk O CGMN-SBG-O203-0-0200 400 252 

C~0el 1M ~8C-O203-0-0Z50 4 2J~2 6~ 
C008t t88 Rop CGMN-,~?,-D~-0-02~0 4 2,58 68 

C008t I~ Spk F C(3#~N-~-D203-O-02~O 400 331 83 

C0O811 ~ Rep CGMN-S~_~D203-0-0300 4 2~0 
C~I ~ S~ ~; CG~N-SBC-D203-0.0300 ~0 33.7 
C00811~ Sp~ H CGi~-0-0300 400 342 

C_~__117~.           CGN~*SI~)2~0-0350 4 ~ 74 
C0061171 ~ CGM~I-~C*D2O3-0-0~ 4 2.88 72 

C0(~1171 SI~ K CGMI~.SBC~203.0,0:~5~ 40 34.5 ~ 
171 P>pk L CGUN-,S~C-D203-0-0350 400 347 87’ 
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Interim Rgport ~ - Analysis of Coltage Grove Soil and 
Water Samples 

Exyg,m Study No.: PO001400 

Table VIII. Surrogate Spike Recovery of UC PFOA in Soil Samples 
Continued 

0~0811 ;’3 C G &~I-SBC,-D21)34~0450 4 3.2?" 82 
CO~1 t 73 R~ CGMN-~..~D203-,0-0450 4, 3.22 

C0~11T3 St~ E CG, MN-SBC-D203-G.045~ 4.0 30.8 
C0081173 S0k F CGMN.SBC-D293,.I~4.r~ 4430 338 

C0081t74 C"GM N-.~@C-D~2-0.(~0 4. 1.82 4~ 
C~001174 R~p CGMN~BC-Q2O2-0-00~) 4. 1.64 4.1 

C0081 f 74 SI~ G CGMN-SBC-D202-0-00O0 40 ~5.9 ~, 
C0081174 8~k H CGMN-SBC--D2O2,.O-00OO 400 243 ~1 

C00~1175 CGM~BC~D202-O-0~50 4 1.97 49 
C0081 t75 Rap CGMI~SSC.02Q2.0.0~ 4 1 94 ~.9 

C00@1175 5p~ I CGMI~-0.-0~@0 40 22.8 57 
C00~t 175 Spk J CGI~,.,.~B~D202.0-0~ 40~ ~ 5~ 

C0081176 I~ CG MI~ -,9BC.1~202.~-0100 4 ;.42 81 
C0081176 Sgk K CGMI~SSC4T202-~-0100 40 2~.8 65 
C;00~117B Spk L CCM~-S~202-0-0100 400 28~ 71 

C/~81177 CGMN,,~202-0-0150 4 t.93 48 

C0~1177 R~ CG M~-SBO-D202-0.,0150 4 1 .Tg 4,5 

177 Si~ C CGM~.~-D202-0-0150 40 2&8 67 
C~177 Spk D GGkB~,--~R~C-D202-0"0150 40~ ~ 64 

C00~1178 C.GM~202,.(b0200 4 2.26 58 

C0081~78 R~ CG MP~-6BC.-D20~-O-0200 4 2.06 52 
t78 Sok I::: CGMN-SBC-D~32-O-0~00 40 :29.7 7,4 
170 ~ F CGMIN-SBC-D202-O-0200 ~ 300 T~ 

C0~511B0 S¢~ J CGMN~SC-D292-0,.0300 4,00 326 82 

C00~,t18t C~S1~.D292-0-03~ 4 z~ 73 

c~o~18~ ~L ce ~N- SeC-O 202-O-03,SO ~00 331 ~4 

Exygen Rese..m’ch Page 77 of 177 

2095.0328 
3MA01552105 



Imam Report #4 - Amdysis of Cottage Grove: Soil and 
Water S~unplcs 

Exygen Study No.: P0(X}I400 

Table VIH. Surrogate Spike Recovery of 1~C PFOA in Soft Samples 

Continued 

CO~1183 CGM~40~ 4 2.81 70 
C0~t t~3 R~ CGMN-SBC~202..O-0400 4 2.72 68 

18,3 ~ E C.,GMIV,-SI]C-D2~-0~(00 40 31.,,5 79 
1~3 sp~ F CGMN-SBC-D2O2<).O400 400 337 84 

C0~1 t,~           CGMN-.SBC~2~I-O.0000 4 2,90 73 
00~t,1~6 Rep C,3M N..~C.D201.0.000~ 4 2.71 6~ 
C0~1185 Spk I GQM~Z01-0..0~09 4~ 31.5 79 

C008t t 8~ C:~BC-D2OI-4~OG0 4 2.0~ 52 
~11~ Rep CGMN~I~/-DZ01-4)-00~ 4 2.0~ 52 

C0~flMI SI~ K CGMN-S~,-D20f-0-00~ 40 25.4 ~4 
C0961186 ~:~ L GGMN-S/~-..-D201-~4~)50 40~ 26~ ~7 

C0081 !87 CGMN-8 BG-D201-0-011X~ 4 3.56 ~ 
187 Rq> CG~80.D201-O-01~] 4 3.46 87 

C~81187 r:~ C CGMI,~SSC-D201..0-0100 4O 38.2 ~ 
C00e1157 S@k D CGM~SSC-D201-0-0100 400 374 84 

C0081188 GGMN-SBC-D201.OS.0100 4 
C00~11~ I~ C~D201 -D~3~,100 4          3.OS          78 

C0(~1188 ~ E CGMN-SSC~201-OB-0100 40 33.9 85 
COOe~l 1~8 Sp~ F CG~4::)~0~00 

317         79 

C0081191           GGNN-SI~D201-0-~250 4 1 ,~ 4~" 
C0~1191 Re~ CGM N-S BC.D201 -.0-0250 4 1.82 46 

191 8,ok K CGNN~BC.-D201.<)-~250 40 29.4 74 
C~O~ 191 S~ L CGMI~BC-D201-~-02SO 400 312 78 
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]nte~m Report #4 - Analysis of Cotmg~ Grove Soil and 
Water Samples 

Study No.: PO001400 

Table VIH. Surrogate Spike Recovery of 13C PFOA in Soil Samples 
Continued 

C0~)8119<. ~ CC4dN-SBC.O201 .O.0400 4 L82 11 

C00811 g4 Sp,~ H CGMI, FSBC-02O1-0-0400 40Q 354 89 

C~8119~ Re~ CG~I N-SBC.,D I G,I-0.4~00 4 NR NR 

C008119~ ~k J CGMN-SBO.D 104-Q-0(~) 40Q NR NR 

C0051198 R~ CGMN-SBC..D104.~3050 4 I_aI 4S 

198 SI~ L CGMN-S~.,-D~04-0-0~0 400 ~/S e,9 

C~0GI 19i’ CGMN=SI~DI 0~-DB-00~0 4 2.18 5~ 

197 R~I~ CGM~0&.I)B.-00~ 4 2,42 I~I 
C0~11 g7 SI~ C CGMN-SBC-D104-DB-00~0 ~O 3~.5 ~4 
~1~97 Sp~ D CG~N.-SBO.D104..DB,00~ 40~ ~ 84 

C0~811~ CG~IIN4)..0100 4 1.75 ~I 

C008119~ R=~ CG MI~.SI~,,,-D 104-0-0 I00 4 1.81 45 

~1198 ~ E CGMN-S~!~_.-D164.~3-0100 40 ~1.2 ;’6 

00081200 L’~l, IN.~.~ 104-0-~!)0 4 ~..~1 ~ 
coo~12o~ I~ CG MN-.S BC-O 104-0,.(~00 4 1.7~ 45 

C0081200 ~l~ J CGMN-,,.,~BG.0104-0,~20~ 409 ~2. ~1 

CI)081201 CG~104-04)2511 4 1.74 44 
C001~1201 Reg CGMN-SBC-D104-O’0ZS0 4 1.7g 45, 

C~381201 ~k K C(31~g.SBG-D104-0-0250 40 28.0 70 
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Inlcrim Report 64. Analysis of Cottage Grove Soil and 
Samples 

Exygen SIudy No.: P0001,~00 

Table VIH. Surrogate Spike Recovery of 13C PFOA in Soil Samples 

Comtinued 

203 CGMN-SEC-D 104-0.035(} 4. 2~2 ~6 
C00S~203 R.p CP..MN-SBC,,O ~ 0,~-0-03~ 4 2J~ ~ 

C00~1203 ~ E CGMN-,SBC-D104-0-03~ 40 ~4.1 ~gt 

C~0~1203 Sl~ F CGMN,.SBC.O104-0.0350 400 365 91 

C008t20S CC-MN-SBC.O104J~}40~ 4 2.97 74 

C00~120S r~ O CGM~$BC-D104-O..04~ ,4O 3S~ ~ 

C0081206 CGMN-,SB~.D104-0-04~ 4 3,12 TB 
C008120~ Rq~ CGMi~-SSC~104-0-04~ 4 3.0~ 77 
C00e12~ ~1~ i CQI~m-SBC-D~ 04-0-04~ 4O 3~.a ~2 
C00~206 Sp~ J CGM~1044:).~LS0 400 3~1 ~ 

C00~1~:~7 C~M~k~__.DI O4-1~3-04,~ 4 3.09 77 
C~081207 Rep CGMkI.SI~-Dte4-1~B.0450 4. 3.0~ 7~ 

C0081207 SpP, K C(3MN-SBC-D104~B.0450 40 3.5.8 90 
C0~81207 Silk L C~MN-S~,-DfO4-DB-0460 ~ 375 ~4 

40 ~..7 82 
400 365 91 

C0011210          CGIVI~3~I;;~ 1~ 4 2.74 US 
C0~B1210 Pep CGMN-SSC.D 1~,,,~.~00 4 2.72 88 

C~0~12t(~ Spk O CG~ ~.0a,-G4~ 40 35.7 89 
C0(~121~ Spk N CGMN-3~,-C104-~.4)600 400 330 ~3 

C00~t2t t CGk~,SI~D l (~4-0,~0 4 2.~ 54 
C0~81211 R~ CGI~..SBC.DI~ 4 2.~8 ~Z 
C008121 t Spk I CGMN-SBC-0104-O-0650 40 33.7 84 
C~0~1211 ~J ~ MN-5 BC,~) I Q4-�~4~50 40~ 33~ 85 

C0081212 C~/1~$8C.D103.~-000~ 4 3,03 T6 
C0081212 R~ CGllg’6,,~BC.D 103-¢r.0000 ¯ 3.29 ~ 

C00~1212 ~ K CGMN-SSC-D103-0-0000 40 30.S 76 
C0081212 $p~ k CQMI~SBC-DI03-0-(X)00 400 306 77 
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_           Illlll I i                       ¯ 

interim Kcpor~ .#4 - Analysis of Cottage Grove Soil and 
Water Samples 

Exygen S~udy No.: PO001~O0 

Table VIII. Surrogate Spike Recovery of t~C PFOA in Soil Samples 
Continued 

~=~0~1215 CGMN~B~D103.0.-0150 4 2.88 72 

C00~1215 ~ G CGMN,-SBC-O103-0.0"15~ 40 32.2 8! 
C0081216 Spk H C, GMN~I~,-D103.,0-~I~ 400 35,4 8~ 

C00,~121~8 CGMN.~C-D 103-D8.0 ! 50 4. 3,03 
COG~1216 R,~ CG,’W,I.~ BC-D !03- D B-O 150 4 2.98 ;’5 
C00~1216 Spa I CGMN-SSC-D103-OB,.0150 40 33_7 84 
C00~12t6 S~ J C~3MN-.,q~C.Dt03-Dt~--0150 400 363 91 

C0~12t9               CG~’103-0,0250 4 NR NR 
C0081219 R=p CGMN..~BC-0 t03-0-0250 4 NR NR 

COD81219 ~ C CG, MN-S BC-O 103-0-025~ 4O NR ~R 
C0081219 ..~ D CG~-Ol B3.G.0250 400 M~ NR 

4          2.~ 

4o 37.2 
4.00 ~ 

C0O81221           CG~IN-S BC-D 103.,0-635~ 4 2.77 

C0(~1221 R~ C G&IN,~BC-D 103.~,-0050 4 2.86 72 
C006122’1 ~ G CGk~,-SBC..D103-O-0350 40 36.1 

C01~122t Spk H ~103-0-035~ 400 3t3 

C0061Z22 ,~ok I CG~-,,,~R~.,~103..0-0400 40 38.0 
C0<)8t22~ S~ J CGMN-~BC,4~I~-0-040~ 400 345 

C~0~I:L~J8 CG~q-SI~.~.~ 103-0-~450 4. 2.63 
C0~12~6 Pep CGI~I-89C-D103-&-04~ 4 2.88 72 

C00~1238 Sp~ g CG’~N~BC-010~,.6.6450 40 35.8 
C0081238 ~ L CGMN..8BC,-D103..O-04~ 400 3~8 
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Intern Report #4 - Analysis of Cott~se Gr~ve: Soft and 
Water Snmp|es 

Exygea Study No.: PO001400 

Table VIII. Surrogate Spike Rv:overy of ~3C PFOA in Soil Samples 
Coatinued 

C@01123~ CG MN -,..~G-D 103..6.055~ 4 2,80 70 

C00~12~ $1~ E ~:;GMI,~0-O10~-0~0 40 36.4 S~ 
C00~123@ ~ F CGk~q.SBC-D103-0-0550 ~ 386 g~ 

C00~’f240 CG~I-SBC-Df03-6.0600 4 2.89 67 
C00~1240 R~p C G MN-SSC-D103.4)-080e 4 2.68 67 

C00~’~240 S~ G CGMN-SBC-D103..O.0600 40 35.6 89 
CU@81240 S;~ H CQMN-~B~.-D103-(H:~ 400 357" 89 

G0081241 CGMN-SSC-DI03-O.06~ 4 2.72 68 
C~08~241 I~p CG MN-SB.C-D 103.0.06~ 4 2.71 8~ 

C0081241 ~1~ I CGMN-~BC-D1034)-0650 40 37.8 94 
C0~1241 Spk J CGMN~SC-O~03.0-06~ 400 35~ 90 

C~(~1248 CG MN-~BC-OS~ 1-.0..0~0 4 ZS~ 67 
C/X~ 124B R~ CGMN-SBC..DS0 t -0.0000 4 2.~1 67 

C0~1248 Spk K CGMN-SBC-G801..O-0~00 40 37.4 94 

C~081249 CG M!~SBC-D~0~ ..0-0050 4 2A~1 81 
C00~124g R~ CGMI~-SBG.DS01.0~50 4 2-59 ~ 

C00~24~ .S~ C P-~ M.’,I.-S BC-D~01-0-0~50 4O 34.2 ~ 
C@081~40 S~ I~ CQMN-SBC.+DS01-O-0050 400 370 93 

(~125~ CGMI~-SBC-DS01-~01O0 4 Z~ 64 
C0~’~2~ P4p CGMII~DC-D~0~ -0-010~ 4 2.38 60 

C~;~1~ ~. W CGM/~-~BP_.-i:N~.,0-01Q0 400 347 

r--J~t252 CGMN.~(:-DS0t-0-0200 4 2.90 73 
C00812~2 R~ CG~IN-SSC-OS~ 1-0-0200 4 2.~ 
C0~12S2 81~ I CGMN-SBC-O~0t-O-02O0 40 38.1 
C0081252 SI~ J CGMN*SBC.DS01,.0-0200 ~ 344 

COG~1274 CG kt~h..~]C.D’[ O 1-0..0000 4 3.51 
274 R~ CG keF,S6C-D I01..0.~00 4 3A1 

CJX~I.-%’4 Sl:lk K CGkW,.-SBC-0101.,0-0000 40 34.5 
C0~12074 8!~ L CG~I01-O-~XI~ 400 327 
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Exygen Study No.: P0001400 

Table VIII. Surrogate Spike Recovery of 1~C PFOA in Soil Samples 

Continued 

C00~1Z76                            CG~I01-DS-0100 4 2.71 
C0081278 R~p CGM N-SBC-D10~ -OB-0100 4 2.86 67 

C00~1276 ~ ~ CGMPF.SSC-O101-DB-010~ 40 33.8 85 

C00812T6 ~ H CG~DI01-DB-~0100 400 ~ 9t 

C0~!27g C:GM N-~-D 101.0-0150 4 3.38 ~5 
279 ~ C;~,-MN-~I~.~)101-0-0150 4 3.36 84 

C008t279 ~ I CGMN-SI~C-O101-O.,0150 40 35.~. gO 

C0081279 St~ J CG~N-SI~C-0101-0-0150 400 338 85 

C0081281           CG MN-S~.-O102-O-0000 4 NR. NR 

C008128S Rap CGIVlN-SBC-O~02-0-0000 4 kl;~ NR 

C,~081281 Spk D CGMN-SSC-D102,0,0000 400 NR ~R 

C0~81283            CG M~-SBC-.O ~02.~.0100 4 2.~ ;’2 

C0081283 Re~ CGMN-88C-D 10:2-0-01D0 4 2.87 T2 
C0081283 ~ G C~M!~-~0102-0"~100 40 33.9 ~5 
~o8~ 283 ~p~ H C~N-$8C~102~1~ ,~0 ~4~ 87 

C0~81284 CGk~,~.~8~ 102-0~150 4 3.38 

C00~1284 R~p CG~N-~IC~ 102.0,~150 4 3.20 

C~O8~284 3p~ I GQMN-,SSC~102-0-01~ 40 3~.5 

C008t284 S~ J CGMN,,,~SC~102,.(~0t~ 400 

C0081285 CGMN-~,-OI02.0-0200 4 3.02 7~ 

C00812~5 ~ CG~tfN.S~C~ 102..0,~2~ 4 3.t4 7g 

C0(~12’8~ ~ K CGMN.~E~,~I02-Q-Q200 40 35.8 ~0 

C0~¢2fl5 ~ L CGMN-,S~C,,,OIQ£-0..Q200 400 370 ~3 
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ht~’im Report #4 - Analysis of Cottase Grove Soil and 
Samples 

Exygen Study No.: P0001400 

Table VIII. Surrogate Spike Recovery of 13(~ PFOA in Soil Samples 

Continued 

C0081343 CG M~.B t501-0-0050 4 2.91 73 
CO0~1343 ~p CG M~N-SI~-_~B 1.~1-0-00~) 4 2,80 T0 

C0081343 S!~ E CGMN-S~:-Bt$01-0-00,~, 40 35.8 ~0 

C0(~13~5           COMN.SBC-B150/-0-0150 4. 2.96 ?4 
CD0~I~ R~ CG,Mt~SSC~1501-0-Ot 50 4 3.00 75 
C0061.IdS ,..gpk [ CC-W,N.,~]C-o t ,~0~,O.O~ ~O 40 34.2 88 
C~08t34~ ~ J C~W~,.~...81501.~0t ~) 400 33~ 86 

C00~1346 C~1501.,0-02~0 4 2.55 84 
C0~1346 P.a# ~&IN-SBI~B 150 F~2~O 4 2.80 ~S 

C00~134e S~k K CGMN-SBC-B1501-0-0200 40 3~.2 ~ 
C0~1348 SCk L CGMN,.SBC-B150|4>.02t]O 400 332 83 

C0081242 CGMN-SBC-D~I-O-0000 4 NR NR 
242 Re) CGMN-SBC-DS01-0-0(X~ 4 M~ NR 

C0081242 Spk C CGMN-SBC-DS01-0-0000 40 NR NR 
C0081Z42 ~ O C.GMN,,~BC-OS~I-~.0000 400 NR NR 

C0081243 ~ C~1¢.$ BC~) ~0 I..0-00~, 4 2.93 

C0~S1243 Spk F CGMN--gl~C-0501-O-O~50 40~ 

C~)0e1244 CGM N-SSC-DS0 ’bG~F0050 4 Zg6 T6 
C~0~1244 R~) CGMN-SSC-DS01 -D8-0050 4 2.82 71 

244 Sp~ (3 CGMN-SI~C-I;~01-D8-0~50 40 30.;" ~’~ 
C~8~244 ,?~)k H C:GIMN-,.~C-i~I-DB-OOSO ~ 318 ~0 

C~08124S CG/~N-SBC-DS01-0-~tO0 4 2.M 72 
C0~124~ R~ GGMN-SSC-0601-0.~100 4 Z.~ 74 

C0~!24,5 ~ J CGMPt-:~SC,.DS0~-G.0100 400 341 85 

(;~.,0~12~ CG ~’~S8~..-O501- 0-01~0 4 3.~ 90 
C00~124~ R~ CGMI~.SSC-0501--0-0 ’150 4 3.3~ 85 

C0(~.1246 Spt K CGMN-SSC.OSgl-0-0150 40 35.@ 88 
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Interim Report #4 - Analy~i~ of Cottage Crrov¢ Soil and 
Water Sampl~ 

Exyggn Study Ho.: P0001400 

Table VIII. Surrogate Spike Recovery of ]aC PFOA in Soil Samples 
Continu~l 

C0081247            CG MM-SI~.43501.0.,020~ 4 2.~5 7"~ 
CO0~ 1247 R~ GG Mt~ ~BC-D~O 1..0-0200 4 2. 70 ~ 

C0(~1~47 ~ C CGMN-,~BC--DS0t-0.-0200 40 ,%3.5 ~4 
C00~1247 Spk O CQblq-SBC.,DS01-~.0200 400 329 ~ 

C0~1254 CGM~A0~--0-00S0 4, 3.2£* 82 
C0(~1254 RII) CGI~ N-SSC-FTA0~-0-0050 4 3.4~ 88 

C0~125� S¢~k G CGI~ N-SB~--FrA02~-0050 40 3~.8 ~0 
C01~125~ Sp~ N CGI~-SSC-FTA02-0-0050 400 343 80 

C008125~ CGM~AD2..,DI~0100 4 3.5g ~0 
C~0~1255 Re~ CG MN-SBC -F-~A02.O~-0100 4 3.7"4 94 

C00112:55 5~ t GGMN-~v-~AOZ-DD-0100 40 34.g B7 
C~12~ ,~�~k J CG~,t02-D8-0100 400 35g 90 

C00~125~ CG&~I-SSC.-FVAO’2,~-O 100 4 3.64 ~1 

C0<~1~ Spk K CGMN,~BC-e"TA~2-O.0100 40 49.4 101 
C0~812~ ~ L CGMI~S~-~,FT,,~u~-0.,0100 4~ 3,56 ~,O 

C~81 ~.57 C ~N-SBC--FTA0~-O.,0150 4 3.3~ ~ 
C00~1257 Rip CGMN-SBC-FTA02-0-0150 4 3.3g ~ 

C00~1257 SI~ C C~MN~I~I-FT~T2--0-0150 40 37,0 93 
C0~61257 ~pk D CG~N-SSC--F’I’AO2-0-,0150 400 33~B M 

C0O~12Yo~ ~FTA02-0-0200 4 3.44 86 
C0681258 R~ CGMN-~ ~C- ~"T,~H)200 4 3.~,0 86 

cooat25~ S~k E CC~N-Slk?.-~’A~-0-0~O 40 3&e 8~ 

¢00~12~ ~ N-5 =(;..FTAO’3 -O-Ol~OO 4 2.51 63 
C0081259 RI~ CG~N-S BC-FTA03-0-0(~O 4 2. 5~ 85 

C008~255 Spk H ~FT,~3-0-e000 4.00 342 ~ 

4 3,31 8~ 
4 3.40 8~ 

40 37.4 ~ 
400 348 87 
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Interim Report #4 - Analysis of Cottage Gro~ Soil and 
Water Sacapl~ 

Exygen Study No.: P0001400 

Table VIII. Surrogate Spike Recovery of uC PFOA in Soil Samples 

Continued 

000~12’~ CGM~-~B~,FTA01.0,.0000 4 2.81 
C00~128g Rap CG~N-SBC,.FTA01.0.000 O 4 2,~8 
(~f~ ~ G CC~AN..SI~C..L’TAC, I.O.O00D 40 31.7 

C0081270 CG~’~-~ BC-FTAO t -0.-~ ) 4 3,te 79 
C~o~12m R~p C~3MN-~BC-FTA01-0-.n~ 3 4 3.22 e~ 

CO0e1270 ~ I C,P..,MN~SBC-FTAO’~.0...~) 40 33,1 ~3 
C00~1270 ~ j CGMN.~BC-+"TA0~-0-0~) ,400 3~ e7 

C0081271 CG M N -SBC -F’TA~I-0 -010(~. 4 3.46 87 
C0~t1271 R~ CG MN.8~=-FT~0t -0-010<! 4 =.~7 ~ 

C0(~1271 SI~ K CGMN..S~C..I~A0"IJ).,01~I 40 341 8~ 
271 Spk L P..,GMN-~;~..~FTP~I-O-~ln¢I 400 ~ 84 

C00e~2~’3           CGMN-~gC-FI’A 01 -;3-~200 ¯ NR NR 
C00~1273 R~ CGMN-,SS~r"TA01-0-0.200 4 NR NR 

C001~1273 ~ ~ CP_.MN-SSC.,~’A0,1.0.0200 40 NR NR 
C0061273 Sl~k F C.OM~SI~.-FTA01.O.0~200 400 NR ~R 

C00~1329 CG M N -,SSC-WPA~ 1.0-0000 4 3.33 ~3 
~13~ Rm~ CGM~-~BC-WPA01 ~ 4 2.8,3 71 

C0~1329 Spk G CG MN <.RBC-W P~ 1,0AX~0~ 40 32.7 82 
C0{~1329 ~ H CGMN*SI~C-V~P~14~00 4~ 2~4 71 

Cooa133o CGI~.,.~SP-.;~,~ 1.0.0050 4 3.40 
C~1330 ~ C~N -~ ~&q¢)~31-0-~0 4 3.3~ 
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lnt=im Rqxa-t #4 - Az~ly~ o£Gotmg¢ Grove ;Soil and 
Watea" San~lm 

F.,xygcn Study No.: 

Table VIII. Surrogate Spike Recovery of ’~C PFOA in Soil Samples 
Continued 

O:~0~13:~ $1~ O CG~N-SSC-WF),~0~-OB-0t00 40~ 32S 

c00~I ~34 G3~IN-..,~n:,A01.0.0200 4. NR NR 
C,~0~1334 Rq) CG,’rd N~..- ~’PA01 .-0-~200 4 NR NR 

C008~334 SM H C~3~SBC-WPA0t-O-02~ ~0O hR hlR 

C~0B1335 CGk4~G01-O-00~ 4 3.31 85 

C00813,~ ~ I CG~-~-~E~t -0-0~0 40 30.0 75 
C00~1335 S~ J CG,M~,.SKG0~,-0-O0~O 400 305 7~ 

40 Z2.3 
4OO 

C00~’133~ Spk D C6t~I--,qSC~K@01-O-01OO 400 328 ~ 

CO01133g CC?=MN.,g~C.~m,~ 0 ’r,og.~ 00 4 :Z.41 
C00~1~3"B P,4@ CC,~4~01-O1~,o100 4 ~,2,2 

CQ0~1@3~ Sp~ E CP.~MN-~C-~KG0’I-DB-.0100 40 32.4 8t 

C~1340 CG~.’~ S ~.3-1~’GO 1..~.O 1 ~0 4 3.59 ~0 
C00~1 ~10 Rep CGklN-SBC-BKG01..0-0150 4 3.65 9t 

600~1~40 ~ G O3M~SBC-~G01-O-01~0 40. 34A ~ 
C00~1~40 ~ H C~k~-SI~..-BKG~I-0-01~ 400 34~ 87 

C00~1~,47 CG MN..:~.,.BK302,,,0-00~ 4 3.85 g6 
34’7 Rep (~,S~-~,-B~,G~2.-(~ 4 3£4 91 

C0~1~7 ~ L CG~I~-86C-B~G~...&000~ 400 :~ 82 
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Report #4 - Az~ysis of Cmlage Grove.- Soil and 

Table VIII. Surrogate Spike Recovery of "C PFOA in Soil Samples 
Coatinued 

~-PFOA 

C008~34~ CGMN-SBC-BKG4~2.-0-00~, ~. 3,6I 90 
C006t~¢B I~ CGMN,~SBC-~KG~-0-00~ ,� 3,4i’ 87 

C00~134~          C6MN~G02-0TJ-0100 4 3.S4 89 
C0081~34G I~o C:GMN- ~AJKG02.. DI~.O 100 4 3.45 ~6 

COO8~349 s,~ E CGMN-~G02-DB-010~) 40 3,~.7 89 

Cg~lSeO Re~ CO MJq-SBC-G~G02-0-0~,00 4 3.45 
C0~1:352 Spk K CO~%’-SBC-B~O02<)-0200 40 35.1 

C0081353 CO~O,v~01.0.0000 4 3.14 ;re 
C0081353 Reo CG MI~SS-I~G01-0-O000 4 302 76 C00~1353 Sp~ C CGMN.,.~-BKG01-0-0~0 40 30.6 77 

C0~1353 Sl)k D CGMN-~S-BKG01-0-009O 400 2~3 71 

C0~1354 COIvB~S~.BI(G01-0-O005 4 $.19 ~0 

C00~1354 ~ E CGMI~,SS.EZKGOI-0..O005 40 32.0 ~0 C00e.13s,~ Spk P CG~S~-B~O~--O..000~ 40~ 30~ 78 

CO(~lSS5 CGMN,.S~i~O1-O.DOCO 4 2.72 58 
P-,008135~ Rep CG&IN-Sg,,D601-0.0000 4 2.gi 73 

C00~135~ Spk (3 CGM N-SS-D60 I-0-0000 40 ~.8 ~0 
CO0~ 13,,%5 Spk H CGMN-~S-D601-O-O00;) 400 248 r=2 

C4)0~1357 CG MI~.~S,,D601 ..OB,000~ 4 2.74 8~ 
C(~0q"t 3,,=’/R~ C~ MI~,S,. De01 -DB-0005 4 2.65 66 

C0~81357 Sck K CGMN.~8-D601.-DB.0005 40 2’8.9 87 
co<~f 3s7 s~: L CGMN-SS-OeOI..DB-000~ 4OO 2/8 70 
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Interim Report #~ - Analysis of Cottage Grov~ Soil and Iixygcn Svady Nu.: PO001400 

Table VIII. Surrogate Spike Recovery of ~C PFOA in Soil Samples 
Continued 

C00~1365           CGMN-SS-Bt 0201 ~ 4 3-~0 ~: 
C0081385 Ra~ CGMN-~10201-.0-0~00 4 3.35 84 

C008 t 385 ~ C CG MN-,~.~-BI0~01-0~0OO0 40 30.8 77 
C008~ 3~5 Sp~D CG MN-S~B 1020~ -0-000o 400 :320 ~ 

4 4.02 10t 

4O 35.5 gg 
400 371 93 

COQa1368 CGI~SS-B~) 1-0,.0005 4 3_50 
C.O0~ 1388 ~ C.G MI~.,~ BZ201K~.0~05 ¯ 3.87 
C0~1~ 5p~ I COMN-SS,~2201-0.0005 40 3~’.@ 
C01]8136~ Sl:~ J CGMN-S~:,~8~I-O-0~0~ 400 389 

C0081~8~ Ct3tt~,,,.R,.R, B2201 .D~OOC5 ¯ 3.6t ~0 
C0~13~g ~ C.gMN..SS,,B220"t,.OB,O005 4 3.00 ~2 

C..~081369 ~ K CG~.DB--goO5 40 ~S.8 gO 

C0081370 CG~N-S~-B250’~-O-0000 4 3.42 
C0~81370 R=p CG~N-ST~.B2501~-0000 4 3.44 

C00~1370 ~ C CG~IN,-,~.q.-~__~_ t.~.0000 40 3~’..~ 
C0~1370 ~ o C~M~I,,O.O000 400 355 

C0~B 1372 R~p P-~2~ 1-0-0000 4. 351 88 C008t 372 ~ G CGMN-SS-B2S0~-~-0000 40 36.7 S~ 
C006~ 372 5~ N CG~N-SS-B2~O~-O-O¢~ ~00 ~a ~0 

C0~137~ OG MN-~>-8180~.0.0000 4 3.28 

C(X~1375 Sf~k K CGMI~SS-81602-0-00go 40 3L3 
C~081375 ~ l., CG~N-~3,.BI B0:2-0-0000 400 327 
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Intvrim Report #4- A~alysis of Cottag~ Gro~; Soil and Exygen Study No.: P0001400 

Table VIH. Surrogate Spike Recovery of L~C PFOA in Soil Samples 

Colztinued 

C0081378              CC4ull~k,~o:).8 t t:201.0.00~ 4 3.0~ 7~ 
C00~i137~ Rap CGMN-3;~-611201-0-0~ 4 3.1~1 79 

C008137~ Spk G CGMN-~,.~-B11201-0-~05 40 33,8 84 
C00~1378 ~ H CG~11;201~ .400 357 89 

C00~13~ CGMN.,$~-FI"AO l-O-00OO 4 2.~ 72 
C,~08137~ Rep C~MN.,SS.,F’TA01-0.~]0O0 4 301 75 

C00~137~ ~ I �~MN’,~-TA01*O.0000 4~ 27.8 7"0 
C0~137g SI~ J C~MN-...~A~I-0-0000 400 ~ 70 

C00~1 ~ CG MN-,.°~S-FTAD 1-0,0005 4 3.14 7~ 

C00813~0 S~ K CGI4N-SS-FT~I-O-000S 40 Z~,8 75 
C0~13~0 ~ L CGMN-S~FTAOI-~4X~5 400 314 ?~ 

C0081381 C~MN-SS-FT~ ~ -D B-0005 4 323 
C008138J R~ CG MN-SS-FTA0 I-O B.000~ 4 3.26 

C0~81381 Spk C CGMN-,.qS-FTA01-DB-000~ 40 33.8 

C00~1382 SDI~ E CGMN-SS.F’]’A02.0.O000 40 ~0,4 ;’6 ~1:3~2 ~ F C<I=~--SS-FT~:~Z-O-~000 4~O 272 68 

C0~13~3 R~ COMN-SS-FTA02.O-00~ 4 $.08 77 
COD813~, ~ G CG&IN..S~.-FTA02~-000~ 40 30.2. 7~ 
000~t3B3 ~ H CG&I~.G,O0~ 400 314 79 

C008138~         CGM N..~-B6801-OB-~000 4 2.67 6"7 
~1;~6 Re~ CGM~t-OB..0000 4 2.46 62 

C00~1388 ~ K CGMN-~-f16801-DB-0000 40 32.~ ~2 
C00~13~ ~ k CGMN-S~86~1-.DB-0000 4O0 328 82 
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F~y~¢n Study No.: PO00140O 

Table VIII. Surrogate Spike Recovery of lSC PFOA in Soil Samples 
Continued 

c00~I~? ~ CGMN-~1-0-0005 4 2,82 71 

C008t3_q2           CGMN~.~-81601-0-0000 4 3.50 ~ 
C0081392 R~ CGMN-SS-61601-0-0000 4 3.58 9~ 

C00~1392 Spk E CGMN-SS-81~01-0-0000 40 38.9 97 
C00~;1392 Sl~ F CGMN-~S~1601-0-0000 400 368 9! 

C00~1393 C~N-5~1601-0.00~ 4 3 2~ ~ 
~1 ~ R~ CGMN-SS-B~e0~-0-1~5 4 3.30 ~ 

C00813~3 ~ It CGMN, SS-BI~I.,0-0(~S 400 353 ~ 

C~0~13~6 CO MN-~3-IC04-04)000 4, 3-12 78 
395 Re@ CG~ 4 3.42 86 

C00~1395 Sp~ ~ CGk~,-8~-IC04-O,~O0~ 40 34.0 ~ 
C0081395 ~ J CG$&’~.IC04.0.¢0~ 40e 324 6t 

C008139~ ~S-K:~04-O-0~5 4 2.gg 75 

C00~t3~6 S~ K CGI,,~(-SS-IC04-0-00~ 4O 31,0 28 
C00813~ ~ L CGI,~SS-~04.O-G~ 400 320 ~0 

C00~1397 COk~-S~.lC~3.0.O000 
4 3,70 

C~)81397 R~fl ~0.0000 4 3,38 
C00813S7 ~ C CGM~IC~I-0..0000 40 39,0 

cooa~3~9           CG~N-SS4CO~-0-0000 4 3.90 9e 
C00~1~9 R~ CGt,~-~I..0-0000 4 3.60 90 

C0061399 S~k G CGI~i-S~-IC01-O-0000 40 37.7 94 

CO)81400 OGMN-SS-IC0 I-0.00C5 4 3.2~ 81 
C00~14,00 RBp C~MN-8~-IC0 I-0-01X~ 4 3.33 ~3 
C~08!400 SI)k I ,CQUIN-SS-IC~I-0-0005 40 33-3 ~ 

C00~1401 C,,~.~I-~ K~2-.O-OO{~ 4 3.22 ~1 
C00~1401 R~ CGMN-,S~ K::~2-0-00~ 4 3.42 ~ 

_r.J~-~1401 ~ L CGMI4-S~:02oO-0000 400 :~ 67 
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!nterim Report #~t. Amly~m of Cottage Grove Soil mad 
Wat¢~ Samplt~ 

Exygrn Study No,: P000 !400 

Table VIII. Surrogate Spike Recovery of *~C PFOA in Soil Samples 
Continued 

C~X~1402 SI~ D CGM~SS~2OEq~-O00S ,tO0 ,~0 ~ 

C0061403 COM N.-SS-DSO3-O.O000 4 3.9~ 
CO~Sf 403 Rep CGMN-SS-DS03-O-00~0 4 3.43 86 

C0~,1403 ~ E CGb~%-~503-/~Q(~ 40 37.2 93 

4 3.30 ~3 

40 35.9 90 
400 314 70 

C0~1407                               C,Q~d~4..SS-B~01-0-0000 4 3.23 01 
C0~14~7 Rap CG MI~.SS .I~’1 ~).00~0 4, 3.03 75 

C0061407 ~ C CGMN.,~,8~I,O.00~0 40 32.1 80 
C00~g’I4,O7 ~ D CGMN-S$-8~01-.O, O000 400 2/4 6~ 

CO0~1409           C’G MN-S~D~02-0-O000 4 ZT/ 
F_,0V~ 409 Ra~ CG~-<H:~00 4 3.C,7 71’ 

CO0~t4Oe Sp~ G CGMN-SS-DS02-0-0000 40 28.3 71 
C00~.1�0~ 5pk H ~A3MN.,SS...I~k,~2.0-O0~O 400 310 78 

CO061410 CGMN-~D002-0.0005 4 3.27 
C0~81.410 I~ CGMN-S~DS0~.O.0005 4 3.81 

C~081410 ~ J C~MN,.,.R.,~-DSO~.O,.0005 400 

Page 92 of 177 

2095.0343 
3MA01552120 



Intcrum gcport #4. Analysi~ of Cottage Grove So~l and 
Water Samples 

Exygert Study No.: P000 i 400 

Table IX. Sarrogate Spike Recovery of ~3C PFOA in Ground Water 
Samples 

Anoint 

C0081228 e, pk E C~-MW8-0-0505~6 60O 287 ~8 C01~1226 ~ F CGM~-MW~16 f~ ~7 ~ 

~1~ ~w~P~l~ ~ ~ ~ ~I 2~ ~W~~ 1~ 1~ 274 ~4 

C00~,123~ 3pk G ~-MW1~17 t000 NR NR C0081232 S(~ H CGMN-OW-MWI~-O-050517 1500 NR NR 
60081232 C~-MW19-0-050517 ,500 NR NR C0061232 R~ C~.MW~{~O.O’-~ 7 S00 NR NR 
C~081233 C~MN-GW*MW ! ~4:;) P-.0~i0517 500 NR 
C0081~34 C C-~IkLI3WJMW 1%-J.S-0505 ,I 7 500 I~R 
C...KD~ 1235 CG M k~--~/-MW 1 g.-H S-050517 t000 NR NR 

C00~t41~ ~ C WBIV~,-R2-0-050~12 1500 1380 ~.t 

~1417 ~MN~~12 5~ ~ 101 
C~141~ ~~12 t~ 1~ 1~ 
~1419 W~-~12 ~ ~ ~ 
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Int~xh~ Rrport #4 - Analysis of Cottage Grow: Soft 
Water Sar~les 

Exygen Study No.: F0001400 

Table IX. Surrogate Spike Recovery of ~C PFOA in Ground Water 
Sample; Continued 

C0~1436 WI~tt~N-GW-TRIP-O-050511 500 434 ~,7 
C0081437 W BM N-GW-TRIP-LS-050~111 100 104 104 
C00,B|438 WBM N-GW-TRIP-HS-05~511 1000 899 90 
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Intea-im Report #4 - Analysis of Cottage Grove SoB and 
Water Samples 

F..xygen Study No.: PO0014.00 

Table X. Surrogate Spike Recovery of 13C PFOA in Rinse Blank 
Samples 
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Interim Rrport #4 - A~alysis of Cottagr Grovx: Soil and 
Water Samples 

Exyg~n Study No.: P0001400 

Table XI. Total Percen! Solids for Soil Samples 

C0081163 

C0081164 

(30081185 

00O81166 

C0081 t67 

00081168 

Ct~08116g 

(30061170 

C0081171 

C00811~ 

C0081173 

C00~1174 

C00811~3 

C0081 t78 

C~081179 

(0081180 

C0081181 

COQ81182 

C00~1183 

COOB1184 

C00~1185 

Tot~l Soll(k 

81.70 

73,84 

60.97 

4t 

91.81 

g7.14 

52.15 

~8.~ 

~.57 

97.10 

~0 
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Interim Report ~ o Analysis of Cottag~ Grove Soil 
Water Samples 

E~yg~n St~y No.: PO001400 

Table XI. Total Percent Solids for Soil Samples Continued 
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hler~ Report ~4 - Anai:ysis of Cottage Grov© Soil and 
Water Samples 

Exy~’n Study No.: P0001400 

Table XI. Total Percent Solids for Soil Samples Continued 
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Wa~-r Sarnpl~ 
F.xygen Stay No.: 90001400 

Table XL Total Percent Solids for Soil Samples Continued 

C0081251 CGMN-SBC-DS01-0-0150 75.84 

Ct~081252 CGMN-$BC-DS01-O-02:00 77.16 

C0081253 CG MN-SBC-FTA02,-O-0000 86.80 

C0081254 CGMN-SBC-FTA02-OH]OS0 95. 75 

C0081255 CGMN-SBC-FTA02-Di~-0100 95,,54 

C0081256 CGMN-SBC-FTA~2o0,~100 95.68 

C0081257 C G MN,-~BC- F’fA02*0-O 150 9~. 12 

C0081258 C(~M N-..RSC-F]’AIO2-O-0200 97.02 

C008125~ CGMN-S BC=FTA03-0-0000 81,97 

C0081260 CG MN-SBC-FTA03-0- 0 It 00 

C0081262 CGMN,-SISC-FTA~3-0~0100 96.30 

C0081263 CGMN-SBC-FTA03-0-0150 97.64 

C0081264 CGM~A03-0.0200 g 1.72 

00081269 CGM N-,SBC- FTA~ 1-0-0000 78.28 

C0081270 CGMN-SBC-FTA01.0-0050 96.03 

C0081271 O3MN-SBC- FTAO 1-0-0100 95.77 

C0081272 CG MN.-SSC-FTA02.~.0t 50 97.07 

C0081273 CG MN~SBC-F3"A02.-0-0200 ~,64 

C0081274 CGMN-SBC-D101.0.0000 83.44 

C0081275 CGMN- SBC-D 101-0.-0050 90.4,9 
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Interim Ru~r~ #4 - Analysis of Cottage Grove Soil and 
Water Sampt~s 

Exygen Study No.: PO001400 

Table XI. Total Percent Solids for Soil Samples Continued 

C0flB1277 CG MN-SB~,~10t.-G,O 1 O0 96.10 

C0081278 CGMN-$BG,,D101-DB’0100 ~.~ 

C0081279 CGMN-,Si~I01-0-0’150 07.23 

C0081280 CGMN-SBC~.D101-00200 97,6~ 

C0081281 CG MhI-SBC;-D102-0-0000 82.22 

C00812~2 CGMN.~B~:-D102-O-00S0 90.33 

C0061283 CG MN-SBC-D102-D-0100 g7_68 

C0081284 CGMN-SI~:-D102-0-0150 97.52 

CtX~1285 CGMN-SI~C-D102-0-0200 97. 71 

C0081329 CGlv~-SBC- WPAOl-0-0000 85.53 

C00~1330 CGMN-SSC:N PAI)1-0-0050 90,31 

C0081331 CGMNLSB C~W PA01 "O’0"IIXI 66,85 

C0081332 GGMN.-SBC-WPP~01 -DB.0100 87,30 

C0(~1333 CGMN~BC-WPA01-0-0150 87.10 

C0081334 CGMN-S BC-W PA01o0-0200 79.75 

C00813,35 CG MN-S BC- BKG01-0--0000 g4.01 

C008133~ CGMN-SBC-BKG01-0-0050 95.58 

C~081338 CGMN=SBC-BKG01-0-01O0 88.~8 

C0061339 CGMN-SBC-BKG01-DB-0100 88.19 

C0061340 CGMN-SBC-BKG01..0-0150 89.87 

C00~’1341 CG MN-S BC- BKG01-0-0200 92.88 

C0081342 CGMN~SBC,,Blff01.0-0000 93,16 

C00~1343 CGMN-SSC.BtS01 ~ ~4.0~ 
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Interim R~pon #4 - Analysis ofCott~g~ Grov~ S~iI and 
W~t~r Samples 

Exyg~n Srady No,: P000I ~ 

Table XI. Total Percent Solids for Soil Samples Continued 

Page 101 of 177 

2095.0352 
3MA01552129 



h~h~ ~por~ ~ - Analysts of’Cottage G~ov¢: So~l and 
Wate~ Samples 

Study No.: P0001400 

Table XI. Total Percent Solids for Soil Samples Continued 
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F_=xy~n Study No.: 

Table XL Total Percent Solids for Soil Samples Continued 
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htcrim R~ort g4 - Analysis of Cottage Gro,~ Soil and 

Water Sar~l~ 
Exygen Study No.: P0001400 

FIGURES 
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Intetzan P.e90rt #4 - Analysis of Cottage Grove Soil and Exygen Study No.: P0001400 
Water Samples 

FigUre 1. Typical Calibration Curve for PFOA in Reagent Water 
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Interim Report #4 - Analysis o~Cot~age G:’ove Soil and 
Water Samples 

Exygen Study No.: PO001400 

Figure 2. Extracted Standards of PFOA In Reagent Water, 25 ng/L 
and 50 ng/L, Respectivdy 

1141 

2 3 4. 0 0 
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ln~ Repo~ #4 - Analysis of CoUage Grove Soil and FA’yg~ Study No.: 

Figaro 3. PFOA in Reagent Control, ~0 ng/L Fortified Reagent Spike 
A, and 500 ng/L Fortified Reagent Spike B, Respectively 
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Exygen Si~dy No.: PO001400 

Figure 4. Chromatogram Repr, esenflng a Soil Sample Analyzed for 
PFOA (Erygen ID: C0081355, Data Set: 082305C) 
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Interim Report #4 - Analysis of Cottage Grove Soil and 

Water Sarrrp|~a 

Exygen Study No.: P000!400 

Figure Chromatogram Representing a Ground Water Sample 
Analyzed for PFOA (Exygen ID: C0081228, Data Set: 

091305A) 
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Interim Report #4 - Analysis of Cottage Grove Soil and 
Water Sampl~ 

Ex-’ygen Study No.: PO0~14~ 

Figure 6. Typical Calibration C.rve for I~C PFOA in Reagent Water 
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Into’ira K~rt ~4 - Analysis of Cottage Cn-ov~ Soil ~nd 
W~t~" S~npl~ 

Exyg~ $~iy No.; 

Figure 7. Extracted Standards of ~3C PFOA in Reagent Water, 25 
ng/L and 50 ng/L, Respectively 
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Interim Rrpoa ~. Analysis of Cottag© Grove $oiI and Exyg~n S’mdy No.: P0001400 

Figure 8. 13C PFOA in Reagent Control, 50 ng/L Fortified Reagent 
Spike A, and 500 ng/L Fortified Reagent Spike B, 
Respectively 
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Interim Report #4 - Analysis of Collage Grove Soil and 
Water Sample~ 

Exygen Study No.: P00(} 1400 

Figure 9. Chromatogram Representing a Soil Sample Analyzed for 
~3C PFOA (Exygen I’D: C0081355, Data Set: 082305{2) 
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Interim Report #4 - A~lysis of Cottage Gro~ Soil and 
Water Samples 

Exy~’t Study No.: PO001400 

Figare 10. Chromatogram Representing a Ground Water Sample 
Analyzed for ~3C PFOA (Exygen ID: C0081228, Data Set: 

091305A) 
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Interim Report #4 - Analysis of Cottage Grove Soil and 
Wat~a- Samples 

Exyg~ Study No,: P0001400 

Figure 11. Typical Calibration Curve for PFBS in Reagent Water 
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~nte~m R~ort #4 - Analysis of Collage Grove Soil and 
Wat~ Sampi~ 

~yg~n Study No.: P0001400 

Figure 12. Extracted Standards of PFBS in Reagent Water, 25 ng/L 
and 50 ng!L, Respectivdy 
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Interim Report #-4 - Analysis of Cottage Grove Soil rand 
Wate~ Samples 

Exygen Study No,: P0001400 

Figure 13. PFBS in Reagent Control, 50 ng/L Fortified Reagent Spike 
A, and 500 ng/L Fortified Reagent Spike B, Respectively 
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Ime-rim Report #4 - Analysis of’Cottage Gro’�~ Soil and 
Water Samples 

Exygen Stmiy No.: P000I~00 

Figure 14. Chromatogram Representing a Soil Sample Analyzed for 
PFBS (Exygen ID: C0081355, Data Set: 082305C) 
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Interim R .�~x~rt #4 - Ana]ysi-~ of Co~ag~ Grove Soil and 
Wamr Samples 

Exygcn Study No.: P0001400 

Figure 15. Chromatogram Representing a Ground Water Sample 
Analyzed. for PFBS (Exygen ID: C0081228, Data Set: 

09130~A) 
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Interim Report #4 -Analysis of Cottage Grove; Soil and 
Water SampIes 

Exygen SVady No.: P0001400 

Figure 16. Typical Calibration Curve for PFHS in Reagent Water 
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Interim Report ~4 - Analysis of Cottage Grov~ Soil and 
Wat~ Samples 

Exygen Study No.: PO00 t400 

Figure 17. Extracted Standards of PFHS in Reagent Water, 25 ng/L 
and 50 ng/L, Respectively 
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Interim Report #g - Analysis of Cottage Grove Soil 
Water Sables 

Ex’~y gen Study 

l~gure 18. PFHS in Reagent Control, 50 ng/L Fortified Reagent Spike 
A, and 500 ng/L Fortified Reagent Spike B, Respectively 
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Interim Report #4 - Analysis of Cotlage Grove Soil and 
Water Samples 

Exygen Study No.: PO001400 

Figure 19. Chromatogram Representing a Soil Sample Analyzed for 
PFI-IS (Exygea ID: C0081355, Data Set: 082305C) 
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Interim Report #4. Analys~s of Cottag¢ Crrov¢ Soil and 
Water Samples 

Exygcn Study No.: PO001400 

Figure 20. Chromatogram Reprv~enting a Ground Water Sample 
Analyzed for PFHS (Exygen ID: C0081228, Data Set: 

091305A) 
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Int~4m R¢~rt #4 - Analysis of Cottag~ Grove 

Water 
Exygen Study No.: P0001400 

Figure 21. Typical Calibration Curve for PFOS in Reagent Water 
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Inmrim Report #4- Analysis of Cottage Grove Soil and 

Water Sam~les 
Exygen Study No.: P000L400 

Figure 22. Extracted Standards of PFOS in Reagent Water, 25 ng/L 
and 50 ng/L, Respectively 
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Interim Re’port #4 - Analysis of Cottag~ Grove Soil and 

Water Samples 

Exygtcx Study No.: 

Figure 23. PFOS in Reagent Control, 50 ng/L Fortified Reagent Spike 
2% and 500 ng/L Fortified Reagent Spike B, Respectively 
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Exyg~.n S~dy No.: P0001400 

Figure 24. Cbromatogram Representing a Soil Sample Analy~ed for 
PFOS (Exygen ID: C0~981355, Data Set: 082305C) 
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Interim R~port #4 - Analysis of Cottage Grove Soil and 

Wal~ Samples 
Erygen Study No.: P0001400 

Figure 25. Chromatogram Representing a Ground Water Sample 
Analyzed for PFOS (Erygen ID: C0081228, Data Set: 
091305A) 
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~ P.g~rt #5 - Analysis of Cottagt Grow 
And Surfage Water Samples 

Exygen Study No.: 

1.0 SUMMARY 

Exygen Reseamh extracted and ana13rzcd sediment and surface water samples for the 
detmmination of perfluorooctanoic acid (’I)FOA), perfluorob,l_t-~esulfonate (PFBS), 
perfluorohexanesulfonate (PFHS), and l)erflaorooutancsuheonat¢ (PFOS) aocordlng to 
Exyge~ Methods V00017g7. and V00017gO, respectively (Appea~x A). 

The limit of quanfitation for PFOA, PFBS, PFHS and PFOS i~ sediment was 0.4 ng/g 
(wet weight) argt the limit of detection for PFOA, PFBS, PFHS and PFOS m sediment 
was 0.2 ng/g (wet weight). The limit of qutatitation for PFOA, PFBS, PFI~ and PFOS in 
sm’faee water was 50 ng/L and the limit of detection for PFOA, PFBS, PFHS and PFOS 
in surface water was 25 ng/L. 

Analytical rssul~s and assessed accuracies for the analysis of PFOA, PFBS, PFHS, and 
PFOS in sediment samples are s~mmarize~ m Talkie 1.. Allaly~ic.al ~ and aggessed 

accumoi~ for th~ anaJ~is of" PFOA, PFBS, I~FFIS, and PFOS in surface wate~ samples 
and assooiated field QC sarap1¢s are sammarizeal in Table H. 

Fortification rec.overie~ for PFOA, PFBS, PFRS and PFOS in the sediment samples are 
detailed in Tabka HI and IV. The average percent recoveries ± standard deviatiorm for 
PFOA0 PFBS, PFHS and PFOS in the u)diment samples were 64 + 24%, 49 ± 8%, 96 + 
10% and 84 + 27%, respectively. Fortification recoveries for PFOA, PFBS, PFHS and 
PFOS in the sarface water san~les and associated field QC samples are detailed in 
Tables V and VI. The average percent recoveries + standard deviations for PFOA, 

PLUS, PFHS and PFOS in the surface water samples were 93 + 18%, 102 + 16%, 109 ± 
13% and 98 + 18%, respectively. 

Fortification recoveries fo~ tzC PFOA in the sediment samples are detailed in Table VII. 
The average l~’l~ent recoveries + standard deviations for 13C PFOA in tl~ s~diment 

sm~ples were 66 + 13%. Fortilication ~,overics for ~3C PFOA in the surface wa~, 
samples and associated field QC r~nplcs a~ deh’tiled in Table VIII. The avoragc ~ 
reroveries + standard deviations for uC PFOA in the surface water samples were 88 ± 

11%. 

z.0 

The objective ot’ the ~-alytical pint of this study was to determine levels of 
perfltmr~oetanoie    acid    (PFOA),    perfltmmbutanesulfonate    (])FBS), 
lX:ffluorohexanesulfonate (PFHS}, and perfluorooctanesulfonate (PFOS) in sediment and 
surface water according to Protocol P0001400 (Appendix A). 
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Interim ~ #S - Analysis of Comg© G~vc Sedi~i 
And Surfac.� W~’t Samples 

3.8 INTRODUCTION 

Exygen Study No.: P0001400 

TMs rqmrt details the resul~ of the ~,~!y~is for the determimtioa of PFOA, PF]~S, PH-IS 
and PFOS in sediment using the analytical method entitled, "W0001782: Method of 
Analysis for the Determination of P~fluorooctanoi¢ Acid (PFOA) in Sediment by 
LC.OCIS/MS" and in surface water using Re analytical method entitled, "V0001780: 
Method of Analy~s for ~e Determination of Perfluorooetanoi¢ Acid (PFOA) in Water by 

The study was initiated on Mard~ 03, 20~5, when the study director ~igned 0rotoeol 
nmnber P0001400. Tim analytical start date for ~ interim report was September 28, 
2005, and the analytical termination date for this imerim report was October 27, 2005. 

4.0 ANALYTICAL TEST SAMPLES 

Twenty sediment samples and forty surge water sample~ (Exygea ID C0085575 - 
C0085634) were received at ambient temperature on August 15, 2005 from Charl~ 
Young at Weston Solutions, inc. The ~w~nty sediment samples represented twenty 
separate ~tple sites. The forty surface water samples represented me sample sites and 
associated field QC samples. Three water samples repres~ted a trip blank and two trip 
blank spikes. The samples were logged in by Exygen personnel and placed in refrigerated 
stolage. 

Sample log-in and chain of custody information is located in the raw data package 
assoCiated with this interim report. Storage records will be kept at Exygen Research. 

5.0 REFERENCE MATERIAL 

The analytical standard, PFOA, was purchased from Sigma Aldrich and was received at 
Exygen on December 08, 2003. The surrogate spiking standard, ~ZC labeled 
perfluorooctanoic a~Jd (I3c PFOA), wa~ received at Exygett on April 15, 2004 fi-om the 

3M ~x~mpany. 3M ~ttpplied the analytical standards PFBS and PFHS. PFBS wa~ 
re~ved from 3M at Exyg~n on May 13, 2005. PFHS wa~ rec.~ived from 3M at Exygen 
on January 20, 2003. PFOS was purdmsed from Fluks Corporation and was rt~eived at 
Exygen on Al~i! 23, 2003. 

The avtilabte reformation for the referent2 materials is listed below. FFOA wa~ stetted 

ambient. PFBS, PFHS ~nd ~3C PFOA were ~tored frozen and PFOS was stored 
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Intcrbn Eeport #~ - AnalysL~ of Cot~ge Grove S~Emcnt E~y~¢n Study No.: P0001400 

Compound. Expert lnventow No. Lot.....~# Puri~ (%~ ~ 

PFOA S~38~ ~116~ 97.~ 1~08/05 

t~C PFOA S~184 3507-195 97 03~9I~ 

P~S S~5726 101 ~.7 1~ 

P~S S~I SE036 98.6 10/l~ 

PFOS S~26~ 430180~1 101.2 10~1/07 

The molecular structures ofPFOA, uC PFOA, PFBS, pFHS attd PFOS are give, on the 
following page~: 

PFOA 
Chemical Name: Periluo~ooctanoic acid 
Moleo_dm" Weight: 414 

Transitions Monitored: 413 -~ 369 (for quantification) and 
413 -� 219 (f’o~ confimmfion) 

F 
F 

F F F F 

Chemical Name: 1,2-13C perfluomoctanoic acid 
Molecular Weight 416 

Transition Monitored: 415 -~ 370 
Structure: 

F    F    F F ~ F     F I F " 

F~t3C/ C~OH 

Chemical Name: pe~fluorobutaaesulfotmte 
Moievular Weight: 338 supplied as the potassium salt (Cd~SO3"K+) 

Tramitions Monitored: 299 --> 99 

Exygen Resea~ 
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Structure: 

F F~/~,,~ O~ 

F F 

Exygen Study No.: 

PFHS 
Chemical Name: Perfluorohexanesulfonate 
Molecular Weight: 438 supplied as the polassium salt (CsF~3SO3"K*) 

Transitions Monitored: 399 -> 80 
Stmctare: 

F F F 

PFOS 
Chemical N~ne: Perfluorooctanesulfonate 
Molecular Weight: 538 supplied as the potassium ~aJlt (CsF~SO3-K*) 

Tramitions Moni~red: 499 ~ 80 
SUuctar~: 

F 
]FJF|F|F _ 

6.0 D__ESCRIPTION OF ANALYTICAL METHOD 

The analytictl methods %r0001782: Method o~ Analysis for the Determination of 
Pedluorooctanoic A~id (PFOA) in Sediment by LC!MS/MS" and ’W0001780: Metlmd of 
A~alysis for th~ Determination of Perfluoroo~tanoi¢ Acid (PFOA) i~ Water by 
I.CiMS!MS" w~re used fo~ this study, 

F~ygen Page 15 oflM 
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~.! E~r~on Procedure for ~l~ment 

Exygen Study ~o.: PO001400 

6.2 P~r~ent Solids Procedure For Sediment 

Pzrucnt solids wzre determined using the proc~dm’e indicaWA in Exygzn method 
V0000427. Approximately 20 grams of rumple was w~ighed into a pan. The weight of 
the smuple plus th~ pan was r~ord~l. Th~ s~koles was the~ dried in an oven overnight 
at 10~ ~ :2 °C. Th~ the samples were transferred ~o a de~sicator avd allowed to cool for 
-15 m.Jnut~. Each sample ~ t~e~ wcigl~ed =~n, including the v.~igh~ of the pan. The 
perc~n~ ~olid for each sample was then calculated. 

63 Extraction Procedure for Water 

A 40 mL aliquot of th~ watzr ~npl© was u~ed for the ~tracfion procedure. ~ 
fortification of appropriate samples, the samples were loaded onto a C~s SPE cartridge 
~onditioned with 10 mL of methanol and 5 mL of w~ter. The eluate was discarded. 
Approximately five millilit~ o~" methanol was added to the ~fidge, Five milliliters of 
eluat¢ was collected into a graduated I5 mL poly~rvpylene cenu’ifi~ge tube. Each sample 
was analyzed by LC/MS/MS elecu’ospray. 

Exygen P~ge 16 of 114 

2095.0396 
3MA01552173 



Ex~gen Study No.: 

6.4 Preparation of Standards and Fortifi~don ~olutions 

A mix~l stock standard ~olution of PFOA, t~C PFOA, P~S, P~ ~d PFOS w~ 
pr~ ~ a ~nc~on of 100~ ~ by ~l~g 1~ mg of~h of~e ~ 
(~t~ ~r pudW ~d ~t ~n~ if n~) M m~ol. F~m ~s ~1~ 
a 1~ ~#~ ~e~on s~ solution ~ ~ by ~g 10 ~ of ~, ~ 
md b~g ~e ~lume up to 1~ ~ ~ m~ol. By ~g 10 ~ of ~e 1~ 
~#~ f~fl~fi~ ~d ~d b~g ~ volme ~ m 1~ ~ ~ m~mol, a 10 

fo~on ~ ~ b~g ~e vot~e up to 1 ~ ~ ~ ~ol, a 1.0 
fo~afion ~ w~ ~. By ~ i0 ~ of ~e 1.0 ~ 

¯ md~ w~ ~. By ~ 10 ~ of~ 0.1 ~ fo~fi~ ~ ~ 

A set of standards containing PFOA, ~C PFOA, PFBS, PFI-I~ and PFOS w~’e Weparod 
in w~t,r and im~c,ssed through the ,xtract~on procedure, identical to samples, The 
following conc~mtratiom w~r~ pre~m~: 

Conr. of Fort Fort Volume of     Final Conc. of 

Solution Volum~ Fottifiod Sample Calibration gtd. 

. (twdm ) , (mL) 
0 0 40 0 

1O 100 40 2~ 

10 200 40 50 

10 400 40 100 

100 100 40 250 

loo 2oo ~0 5O0 
1 oo 4oo 40 1ooo 

~ ofPFOA, ~C PFOA, PFBg, PFHS and PFOg 

An additional stock ~olution of t~C PFOA was prepar~ at 100 pg/mL and diluted to 1.0 
aad O. ! ~’rnL for bottle spiking purposes. Complete details ccm b~ found in the raw data 
packag~ associxt~d with tl~s ~tudy. 

stock standard ~olution md all fortification and calibration standard ~lutiom were 

~tor~d in a refrigerator (4* ± 2~C) when not in use. Documentation of stamtard 
prepar~on is located in thc raw d~_t~ package ~.~ocia~l with this interim repo~ 
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Interim Report #5 - Analysis of Cotmg~ C-row Scdim~lt 
And 8urfa~ Water San~l~s 

6,$ Chromatography 

Exygcn Study No.: ?0001400 

Quantification of PFOA, PFBS, PFHS and PFOS was ac~:omplish~t by LC./MS/MS 
el~crrospray. The r~rrmion time ofFFOA, PFBS, PFHS and PFOS was -10.5 mi~ 
rains, ~9 Pains, and -! 1.5 rains, respectively. Peaks above the LOD were not det~! in 
any of the re.agent blank samples corresponding to the mmlym retention time. 

6.7 Description of LC/MS/MS Instrument ud Operating Conditions 

AF] 4000 Biomolecular Mass Analyzer 

Interface: 

Compute: 

I-]PLC: 

Turbo Ion Spray Liquid Introduction Interface 

DELL OptiPlex GX400 

Windows NT, Analyst !.4.1 

Hewlett Packard (]-lP) S~’~es 1 I00 

HP V~;uum D~ss~r 
H.P Aulosampl~ 
HP Colmnn Oven 

Time (rain) ~ A % B 

0.0 65 35 

1.0 65 35 

8.0 25 75 

10.0 25 75 

I 1,0 65 35 

18.0 65 35 

Total rtm tin~: -18 n~ 
Flow l~te:. 0.~ ~n 
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hnt~im R~:~ort #5 - Aaalysis of Cottage C~rov~ Sediment 
And Sm’fa~e Water Sampl~ 

Io~ motioned: 

£xygen Study No.: PCX]01400 

Appmxima~© 

Anal~e M~ Transition Retentioo~imt 
~nito~ {rain) 

PFOA nc~ 413 ~ 369 -I0.5 

PFOA ~ Ion ne~fi~ 413 ~ 219 ~10~ 

’5C PFOA n~v~ 415 ~ 370 -10.5 

~BS neg~ve 2~ ~ ~ ~.5 ~. 

P~S n,~v, 3~ ~ 80 -9 m~ 

PFOS nerve 4~ ~ 80 -11.5 

6.8 Q~aatltatiea ud Example Calculation 

Equation ! calculated the amount of analyte found (in ng/mL, based on pr~k ar~a) u~ing 
the standard curve (linear regn~ion parameters) generated by the Analyst ~oftware 

Analyte found (ng/L) = ~.k area - inmrcept) x DF 

Whole: DF = Dilution Factor, factor by wlfich the final volume was diluted, ffnecessary. 

For samples fortified with known amounts of analyte prior to extraction, Equation 2 was 
used to calculate the percent recovery. 

Recovery (%)= 
~a~...~l~¢ [ound ( _12~fL,] - analvte in control I’n~)) x100% 

amotmt add~l 

Note: For the ar~lyte recovery calculation, the "control" is the urtspiked aliquot of 
the primary field sample. 
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Interim Report #5 - Analysis of Cottage Grove Sediment 
And S~e Water Samples 

Exygen Study 

Equation 3 was used to convert the amount ofunalyte found in ng/mL to ng/g (ppb). 

Eauafion 3: 

Analyte found wet weight (ppb) = [aaa]vte found (nz~L~ x volume extracted 
sample weight (g) 

Equation 4 w~ rhea used to calculate the amount of analym found in ppb based on dry 
weight. 

E~uation.4;, 

Analyt© found (ppb) dry wright -- Analyte found (ppb) x [100% / total solids(%)] 

An ~ampl© of a calculation using an a~tual sample follow~: 

Sediment sample Exygen ID C00S5617 Spk G (Set: t0050$AR), fortified at 500 ngtL 
with PFOA where; 

peak area = 469822 
intercept = 2120 
slope = 3150 

dilution factor = 10 
n$/L aaalyte added (fon level) = 500 

amt in corresponding sample (rig/L)* = 1060 

volume ~xtra~t~d (L) = 0.04 

sample weight (g) = 5 

total solids (%) = 68.21 

*The primary sample rt~ult wm used for all calculatiom 

From equation 1: 
Avalyte found = [469822-21201 x 10 

3150 

= 1485 ng/L 

From equation 2: 
% R~c~ovcry = {148~ ng/L- 1060 nWl.) × 100% 

500 ng/I. 

From equafleu 3: 
Analyle found wet weight (ppb) 

= 85% 

= 0485 ng/L x 0.04 L) 
5~ 

= 11,9 ppb 
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Interim Report #5 - Analysis of C~ttage Grove Sediment 
And Sm’fi~ce Wa~er San’rples 

F.xygen S0.sdy No.: P0001400 

From equatioa 4: 
Allalyte follIld (ppb) dl’y w~J~ll = 11.9 ppb x (100°,4 ~68.21%) 

= 17.4 ppb 

NOTE: ThLs value may be ~gfltly different than lhat of the raw data due to rounding. 

7.0 EXPERIMENTAL DESIGN 

~3C PFOA was used as a surrogate for all the samples, t3C PFOA was added to the 
sediment samples and sample replicates in the laboratory after collection. ~3C PFOA was 

added to the satrfaee water sample collection bottles in the laboratory before being 
shipp~l to lhe field for sampling. F~ surface water samples designated as field matrix 
spik~, PFOA, PFBS, PFHS and PFOS wer~ also added at a known concentration to the 
bottles in the labor~tory before being shipped to the fieId~ The surface water sample 
bottles wece filled to a 200 mL volumetric fitl liae in the field. 

The surfit~ water samples were extracted ~ five sets, one of which was a re-~xwaction~ 
Each set included one reagent blank and two reagent blanks ~ortffied at know~ 
conocatrations. The tint sttrface water set contained four sa_mple sites, aiong with a trip 
blank and trip blank spikes collected for the sth"face water s~mples, The second smface 
water s~t contained ~ree s~nple sites. The tl~rd surface water s~t oontained three sample 
siles. The foarth surface water set contained one sample site and a re-¢xtrac~n for one 
sampt¢ site. The fif~ safface water set wa~ a re-exWaction for one sample site. For 
site, a sample, a field duplicate and two-matrix field spikes were collected. For each 
a labor~ry duplicate of the primmy sample was exWacted a~l two laboratory matrix 
spikes wm’� also extracted. For the two la/~ramry ma~ix spikes, two 40 mL portions 
the primary sample ¢ollected for the site was pour~ from the botlle and fortified. Not 
only were PFBS, PFHS, PFOS and PFOA ~ded m the laboratory prior to extractio~ but 
also t3c PFOA was adde.~ In some cases, the ~difional ~3C PFOA was added because 
the levels of PFBS, PFFLS, PFOS and PFOA ~piktal ~nto the sampl~ w¢~ kaown to 

exceed thz calibration rc.nges tad wcr~ not amlyzed ~thout dilution; therefore, 
PFOA le’cels were adjasted Io requ~ the same dilution a.s the o~er analyte~. 
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Interim Report #5 - Analysis of Cottage Ctrov¢ Sediment 
And S~rface Water Samples 

8.0 RESULTS 

Ex-ygen Study No.: PO001400 

Analytical reaults and assessed acvtaacies for the analysis of PFOA, PFBS, PFHS, and 

PFOS in sediment samples are summarized i~ Table I. Analytical results and sssessed 
accuracies for the analysis of PFOA, PFBS, PFHS, and PFOS in mwface water samples 

and associated field QC samples are summmiz~ in Table Ilo 

Fortification recoveries for PFOA, PFBS, PFHS ~nd PFOS in the sediment samples are 
detailed in Tables m aad W. me average percent recoveries -4- standard deviations for 
PFOA, PFB$, PFHS mxl PFO~ in the sediment sampl,s wer~ 64 ± 24%, 49 + 8%, 96 ± 
10% and 84 ± 27%, ~especiively. Fortification recoveries for PFOA, PFBS, ~PFI-IS and 
PFOS in th~ sarface water samples and associated i~©ld QC s~mples are detailed in 
Tabk~ V aad VI. The averag~ pc~ x-~overi~ ± standard deviations for PFOA, 

PFBS, PFHS and PFOS in the surface water ~mples were 93 ± 18%, 102 + 16%, 109 ± 

13% a~d 98 ± 18%, r~p¢~tlvcly. 

Fortification recoveries for t3C PFOA in the sediment samples are detailed in Table VIi. 
The average percent recove,ies + standard deviations for ~C PFOA in the sediment 
~__mples wer~ 66 ± 13%. Fortification recov~ies for ~3C PFOA in the surface water 
samples and associated field QC sample~ are detailed in Table VIII. The average percent 
r~coveries :i: standard deviations for t3C ]~FOA in the surface water sampl~ wrrr 88 + 
11%. 

9.0 CONCLUSIONS 

The sedimmat and sm~, water aamplcs ware sucrmsfully extracted and analyzed for 
PFOA, PFBS, PFHS and PFOS according to analytical methods V0001782 and 
V0001780, respectively. There were no circumstanc,s that may have affected the d~r~ 
quality or integrity. 

10.0 RETENTION OF DATAAND SAMPLE~; 

All original paper O_t~_ generated by Exygen Research that pertaim to this imerim report 
wil) be shipped to the study direct0z. This does not include facility.specific raw data such 
as instrument or temtmatme logs, Exact copies of all raw dam, as well as a signed copy 
of the interim analytical report and all original facility-spe, ciiic raw data, will Ix: retained 
in the Exygen Research archives for the period of time specified in EPA TSCA Good 
Labo~tory Practice Standard~ 40 CFR 792. 
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Inl~rim R=port #5 - A~alysis of Cottage Grove S~lJfaent 

And $~ce W~e~ Samples 
~.xygen Study No.: P0~}0t400 

TABLES 
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Int~m Rqx~’t #5 - Analy~s o£ Cot~g¢ Crro~ Sdiment 
And Sm-fa~e Watvr Sampl©s 

Ex’yg~n Study No.: P0001400 

Table I. Summary of PFRS, PFIIS, PFOS and PFOA in Sediment 
Samples 

~ 

so" 

~4 

~ CGMN-S~-EUO11,G.0~612 

ND     ~0 

12.4 

~D 

t4~ 

~,2 

1~7 

~7 
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Interim Repo~ #5 o Analysis of Cottage Grove Sediment 
And Sarfa~ Water Samples 

Ex3~gen Study No.: P0001400 

Table II. Summary ofPFBS, PFHS, PFOS and PFOA In Surface 
Water Samples 

30 
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Interim Relxrt #$ - Azm]ysis of Cottag~ Grove $~dimem Ex’ygcn Study No.: P0001400 

Table HI. Matrix Spike Recovery of P~BS and PFHS in Sediment 
Samples 

1.78 

2.O2 

44 

4 

4 
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Intvrim Rvpo~ #5 - Analysis of Cottage Grov~ Scdim=m 
And Suyf~¢ Wa~�~ $~plcs 

Exygen Study No.: P0001400 

Table m. Matrix Spike Recovery of PFBS and PFHS in Sediment 
Samplea Continued 

4# 

4 

¯ 

4~ 

4 

4 

4~ 

4 

4 

4 

4 

41 

4 
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Intcr~ R~ot-t #5 - Analysis of Cottage Grov~ Sediment 
And Stwfi~� Wa~r Samples 

Table IV. Matrix Spike Recovery of PFOS and PFOA in Sediment 
Samples 
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In~r~n ~ #5 - Anxlys~s of ColX~g¢ Grove Sedim=n; 
Anti Surfac~ ~r~-r Samples 

No.: 

Table IV. Matrix Spike Recovery of PFOS a~d PPOA in Sediment 
Samples Coatinaed 

4 

4 

4 

4 

4 

4 

4 

4 

97 
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I~terim Rel~rt #5 - A~a|ysis ef Cottage Gray© 
And $~f-~z~ Water 

Study No.: 

Table V. Matrix Spike Recovery of PleBS and PITHS In Surface 
Water Samples 

127 

t1~ 104 

1t4 

O1 

111 
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Interim Report 6~; - Analysis of Cottage Grove S¢~ment 
And Surface Warm- Samples 

Exygcn Study No.: P0001400 

Table V. Matrix Spike Recovery of PFBS and PFHS in Surface 
Water Samples Continued 

CGNN-6W-~a !-0-0508~ " 
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Jet:rim Report #~. Analysis of CoCtag~ 
~ Six’face Water 

F.,x.yg=n Study No.: PO001400 

Table VI. Matrix Spike Recovery of PFOS and PFOA in Surface 
Water Samples 
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Interim Report #5 - Analys~s of Cottage Grove Sediment 

And Suri~ace Water Sample-~ 
Exygen Study No.: PO001~O0 

Table VI. Matrix Spike Recovery of PFOS and PFOA in Surface 
Water Samples Continued 

9iB, S      402 
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Interim Report #5 - Analysis of Cottag, Grove Sediment 

Aml Surface Water Samples 
Exygen Study No.: PO001400 

Table VII. Surrogate Spike Recovery of ~3C PFOA fit Sediment 
Samples 

co~s~17 S~k G CGMN-SD-MR003-0.OSOa~ 4 Zg~ 74 

C0o&~ff~$ R~ CGMN,,...~O-~R002.O.O50~0~ ,4- 3.50 Ot 
C0O~IO $1~, I COMN-SO-MR00~ 4 2.67 67 
C0~5~’15 SI~ J CGMN.-SD.MR002.0-050809 40 2~A ~ 

C00M~IO COMN-$O-.MR001-0-0~0809 4 3.14 79 
CO0!.~H 8 Rq~ CGMN,.8~-M R001-0,,06~0~ 4 2.98 75 

C~X~85~IO Splt D CGMN-SD.4R~:001-0-050~0~ 40 21.4 ~4 

c,0,3~__ ~2          CGt~,SD-E-,C0’i 2-,0-0~40 4. S. t 7 ’1’0 
C0e&,’~2Z Rap GGI~D,,~t 2.0-0500~ 0 t 2.~ 74 

~ Spk J CGMN-SO-ECO~2-O-OSOII 0 40 19.7 40 

C00~5623 CGMN,,~D- EC021,0.0~810 4 3A0 ~ 
C00*,.~$ ~ C~m~-SI:>~=C021-O-OS0~ 0 4 3.4O ~ 

C00t~623 ~ C CGMN-I~’C021-0-O~a10 4 2.’/0 6,~ 
coo~ss~ s~k o P_.~UN-SD-4P_.~ � -O-O~al 0 4O 2*.0 ~ 
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Interim Report #5 - A~alysis ofCo~tage G~ove Sediment 
And S~rface Water Sa.mples 

E.~ygen Stu~yNo.: P0001400 

Table VH, Surrogate Spike Recovery of 13C PFOA in Sediment 

Samples Continued 

~ CG~N-SD-EC032-0-~50~I 0 4 3.08 Tr 
C00~626 Rm CGMN-SD.EC032-0.050~10 4 3. t8 80 
C01)85826 Sl~ I CGMN-SD-EC~12-0-050810 4 2.46 82 

C0~a__ _:~_ 8             CGW~-SD-WC012-~-0~810 4 2.61 55 

CD0e5628 ~ CGW~FSD-WC0 t2-¢,-0~0810 4 2.51 ~3 

C¢~._~_~S_ S~, E ~SD-WC~12~10 4 228 57 

C00~628 SI~ F O31W~SD-WC012-~-050~I0 40 19.2 *,8 

C00~2~ CGf~FF~-WC02 I-0-050610 4 2.7~ ~ 

C~08~52~ S~k G CGMN-SD-WC~21-0-060~10 4 2.0~ 52 

C008~29 St~ H CGMN~D-WC021-0-0~0~I 0 40 19.5 4~ 

C0~8~630 CG~,~D-WC~22-~0~O~I 0 4 2A2 51 
C008~30 R~ CGI~kSD-WC~22-0~I0 4 2.43 61 

Spit I CGMN-SD-WCC22-0-0~810 4 2.27 5? 

CO~8S632 ~’~.8 D,WC~:~-O-O~t 0 4 2.43 
~ I~ CGM~-.~D’W C0~2"0"0~0~I 0 4 2.48 

C008~632 S~ E CG~-~D-WC082-0-0~O~I0 4 2.~0 

~ SAt F C~WC032-0.~:~810 40 17.8 45 

C0~ CGMN-,SD-WU0f 1 -~12 4 2.87 
C04~.~33 Re~ CGM/d-SD-WUOt 1-0-050~12 4 2,~8 

C008..~633 8pk G CGMN<~D-WU011-0-050~12 4 1.79 45 
C00~5~3 Spk N CGMN,...~WU0t 1.0-0~’12 40 ’~7.5 44 

C0085634 C.GMN-,SD-EU011-0-~’12 4 3.18 80 

C0085634 F~ CGMN-,SD-EU011-0-050812 4 3.33 83 

~ Spk I CCJJN,.SD-EU011-0-050812 4 2.71 68 

C0085834 Spk J CQMN-SD-EU011-0-050~12 40 25.2 ~3 

8~ 
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Exyg~ Study No.: P0001400 

Table VIII. Surrogate Spike Recovery of t~C PFOA In Surface Water 
Samples 

C00855"t5 Spk C 

C008557S S~ F 

C~-MRO~S.0-0~060~ 500 420 ~4- 

C~W~ 500 40e ~2 
O3M"~,~V-M~ 600 ~ ~ 
CGMN-GW~ t~,00 t190 79 

CGMN-SW~ Dup 5OO +83 97 
CGMN-SW~ Low 3plke 111 ~ 100 92.5 9:3 
CGMN,,SW.MR005~ High ,Spike 1.~ PI~ $000 703 70 

CGMN-SW-MR~ 500 414 8~ 
C;3M,~-’W’-MR004-0-0~)~ 500 4~ ~ 

~MN~R~ ~0,t ~ I~ 111 1 ~1 
C~R~ ~ ~ 1.0 ~ 1~ 11~ 112 

~.-Mm09 500 424 85 

~-MR003,04~30~ 1~0 1220 81 
C GM N-b’W-MRf~03-O-050e09 DuO ~ ~ 91 

C~~ ~ 0.1 ~ 1~ ~.5 ~ 

C~-~~ H~ ~ 1.0 ~ 1~ ~18 ~ 

C00&,~91 RBp 
C~SS~ S~ E 
C00~1 S~F 

4OO 
433 87 
10g0 73 
81g0 78 
428 

91 
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Into-tiara Retort #5 - Analysis of’Cottage Grove Sediment 

Table VIII. Surrogate Spike Recovery of 13C PFOA in Surface Water 
Samples Centinued 

CODB5599 

coo~5eo,1 
cooe,s6o4 

CQ~N-~W-EU011~I 2 500 ~        91 
CGMN-SW-EU011-0-0508 ~ 2 500 47f 94. 
CGMN’b~eI-L=U 011"O’050612 600 592 
CGI~N-SW-EU0t I-0-050812 1500 13t0 87’ 

CGMN-SW-EU01.1-0-050812 I[~up 500 430 
CGMN-,,.~W-EU011.-0-050~! 2 Low,Sp~ke O 1 pgb 100 108 108 
CGMN-SW-EU011-O-050812 Higtt Sp~e 1.1~ PI~ 1000 10~0 106 

C0085611 Spk J ~-MR0~6-2-05~0~ 1500       1250 
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Interim Report #5 - ~u~lysis of Cottagc Chore Se.d~ment 
And Surface Vv’atcr Samplrs 

F_,x-ygen Stud3, No.: 

Table IX. Total Perceat Solids for Sediment Samples 
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Exyg~n Study No.: P0001400 

FIGURES 
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/~tcrim Rcpozt #5 - Andysis of Cottage Grove ScdLm~t 

And ~urf~c~ Water Samples 
Exyg~n Study No.: P0001400 

Figure l. Typical Calibration Curve for PFOA in Reagent Water 
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And Surfac~ War~r Samples 
Exygcn Stay No.: P0001400 

Figure 2. Extracted Standards of PFOA in Reagent Water, 25 ng/L 
and 50 rig/L, Respectively 
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I~t=rJm R~rmrt #5 - A~)ysis of Co~� ~ Scdim~ Study No.: P0001400 

Fi~are 3. PFOA in Reagent Control, 50 ng/L Fortified Reagent Spike 
A, and 500 ng/L Fortified Reagent Spike B, Respectively 
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Figure 4. Chromatogram Representing a Sediment Sample Analyzed 
for PFOA (Exygen ID: C0085624, Data Set: 10060~C) 
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Exygcn Study No.: PO001400 

Figure 5. Chromatogram Representing a Surface Water Sample 
Analyzed for PFOA (Exygen ID: C0085595, Data Set: 

09280SD) 
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Figure 9. Chromatogram Representing a Sediment Sample Analyzed 
for 13C PFOA (Exygen ID: C0085624, Data Set: 10060~C) 

Exygen Research Page 48 of 114 

2095.0428 
3MA01552205 



............ ~1 I,~ r I | III - 

interim Report #5 -Analysis o_t’Cottage Grove Sediment 
And Surface Water Samples 

Exygcn Study No.: P0001400 

Figure 10. Chromatogram Representing a Surface Water Sample 
Analyzed for "C PFOA (Exygen ID: C0085595, Data Set: 

o928o~) 
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Figure 11. Typical Calibration Curve for PFBS in Reagent Water 
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Figure 12. Extracted Standards of PFBS in Reagent Water, 25 n~jL 
and $0 rig/L, Respectively 
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Figure 13. PFBS in Reagent Control, 50 ng/L Fortified Reagent Spike 
A, and 500 ng/L Fortified Reagent Spike B, Respectively 
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Fignr~ 14, Chromatogram Representing a Sediment Sample Analyzed 
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Exys~’~ S~u~y Ho.: PO~OI4~O 

Figure 15. Chromatogram Representing a Surface Water Sample 
Analyzed for PFBS (Exygea ID: C0e8559~, Data Set: 

09280b’D) 
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Figure 17. Extracted Standards of PFH$ in Reagent Water, 25 ng/L 
and 50 ng/L, Respectively 
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Figure 19. Chromategram Representing a Sediment Sample Analyzed 
fer PFHS (Exygeu ID: C0085624, Data Set: 100605C) 
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Figure 20. Chromatogram Represenfln£ a Surface Water Sample 
Analyzed for PFHS (Exygen [D: C0085595, Dam S~t: 

~92805D) 
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Figure 21. Typical Calibration Curve for PFOS in Reagent Wa~er 
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Figure 23. PFOS in Reagent Control, 50 ng/L Fortified Reagent Spike 
A, and 500 ng/L Fortified Reagent Spike B, Respectively 
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Figure 2& Chromatogram Representing a Sediment Sample Analyzed 
for PFOS (Exygen ID: C0085624, Data Set: 100605C) 
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Figure 25. Chromatogram Representing a Surface Water Sample 
Analyzed for PFOS (Exygen ID: C0085595, Data Set: 

09ZS05D) 
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1.0 SUMMARY 

Exygen Research extracted and analyzed fish samples for the determination of 
p~a-fluorooctanoic acid (PFOA), perfluorobutanesulfonate (PFBS), perfluoroh~xanesulfonate 
(PFHS), and perfluorooctanesulfonate (PFOS) according to Exygen Method V0001783 

(Appendix A). 

The limit of quantitafion for PFOA, PFBS, PFHS and PFOS in fish was 0.5 ng/g for the five 

gram samples and 2.5 ng/g for the on~ gram samples. 

Analytical results and assessed accuracies for the analysis ofPFOA, PFBS, PFHS, and PFOS 

in fish samples are summarized in Table I. 

Fortification recoveries for PFOA, PFBS, PFFIS and PFOS in the fish samples are detailed in 

Tables II and III. The average pement recovcn-ies 4- standard deviations for PFOA, PFBS, 
PFHS and PFOS in the fish samples were 95 ± 16%, 76 + 14%, 99 ± 8% and 100 _ 22%, 
respectively. Fortification recoveries for 13C PFOA in the fish samples are detailed in Table 

IV. The average percent recoveries +_ standard deviations for t3C PFOA in the fish samples 

were 93 _4- 19. 

Twenty of the sixty-two samples submitted for analysis did not meet quality control criteria 

for at least one compound. Upon client request, samples C0096730 - C0096732 wer~ re- 
extracted and analyzed for PFBS and t3C PFOA. Initial results from analyses of samples with 
low sample mass due to the size of the individual specimens did not meet PFOA spike 
recovery criteria. Consequently, composite samples were prepared from the remaining tissue 
homogenate for reanalysis. Samples C0096735 - C0096739, C0096750, C0096753, 
C0096755, C0096758, (20096781 - C0096788 wer~ combined into groups, based on sample 
site and fish species, and re-extracted and analyzed for PFOA and 13C PFOA. For the exact 
grouping, see the correspondence section of the raw data package. 

Analytical results for the analysis of PFOA and PFBS in the re-extracted fish samples are 

summarized in Table V. 

Fortification recoveries for PFOA and PFBS in the re-extracted fish samples are detailed in 
Table VI. The average percent rocovories ± standard deviations for PFOA and PFBS in the 
re-extracted fish samples were 111 + 11% (n=12) and g5 4- 62% (n=3), respectively. 
Fortification recoveries for ~C PFOA in the re-exlzacted fish samples are detailed in Table 
VII. The average p~rcent recoveries + standard deviations for 13C PFOA in the re-extracted 
fish samples were 99 ± 17%. 
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2.0 OBJECTIVE 

The objective of the analytical part oft his study was to determine levels of perfluorooctanoic 
acid (PFOA), perfluorobutanesulfonate (’PFBS), perfluorohexanesulfonate (PFHS), and 
perfluorooctanesulfonate 0aFOS) in fish according to Protocol P0001400 (Appendix A). 

3.0 INTRODUCTION 

This report details the results of the analysis for the determination ofPFOA, PFBS, PFHS and 
PFOS in fish using the analytical method entitled, "V0001783: Method of Analysis for the 
Determination of Perfluorooctanoic Acid (PFOA) in Fish and Clams by LC/MS/MS." 

The study was initiated on March 03, 2005, when the study director signed protocol number 
P0001400. The analytical start date for this interim report was October 18, 2005, and the 
analytical termination date for this interim report was January 27, 2006. 

4.0 ANALYTICAL TEST SAMPLES 

Sixty-two fish samples (Exygen ID C0096695 - C0096742, C0096744, C0096747, 
C0096750, C0096753, C0096755, C0096758, C0096781 - C0096788) were received on dry 
ice September 14, 2005 from Charles Young at Weston Solutions, Inc. Sample [D coding 

included a five or six character set with the first character describing the sample location 
(P.each l, 3, 5) followed by two characters describing the ~peeies of fish (]l~ = Ictalurus 
punctatua [channel catfish], MD = Micropterus dolomieu [smallmoutJa bazs] and LM = 

Lepomis macrochirus [bluegill sunfish]) and a fourth character describing the type of sample 
(F = filet tissue, W = whole body tissue). The last two characters describe either the specimen 
number (01-05) for individual sample analyses or a composite sample (C) consisting of 
individual samples eomposited for reanalysis. A whole Whiting (Family: Gadidae) was 
purchased from a local grocer by Ed Cams on December 20, 2004 and was used as the control 
fish (Exygen ID C0054391). The samples were logged in by Exygen personnel and placed in 
frozen storage. 

Sample login and chain of custody information is located in the raw data package associated 
with this interim report. Storage records will be kept at Exygen Research. 
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5.0 REFERENCE MATERIAL 

The analytical standard, PFOA, was purchased from Oakwood Products, Inc. and was 
received at Exyg~n on March 17, 2004. The surrogate spiking standard, :3C labeled 

perfluorooctanoic acid (:3C PFOA), was received at Exygen on April 15, 2004 from the 3M 

Company. 3M supplied the analytical standards PFBS and PFHS. PFBS wa~ received from 

3M at Exygen on May 13, 2005. PFHS was received from 3M at Exygen on Ianuary 20, 
2003. PFOS was purchased from Fluka Corporation and was received at Exygen on April 23, 
2003. 

The available information for the reference materials is listed below. PFOA was stored 
ambient. PFBS, PFHS and ~3C PFOA were stored frozen and PFOS was stored refrigerated. 

Compound Exvgen Inventory No. Lot # Purity (%) Expiration Date 
PFOA SP0005444 203 99 03/31/07 

~3C PFOA SP0004184 3507-195 97 03/29/09 

PFBS SP0005726 101 96.7 12/04/06 

PFHS SP0002401 SE036 98.6 10/18/06 

PFOS SP0002694 430180/1 101.2 10/31/07 

The molecular structures ofPFOA, t3C PFOA, PFBS, PFHS and PFOS are given on the 

following pages: 
PFOA 
Chemical Name: Perfluorooctanoic acid 
Molecular Weight: 414 
Transitions Monitor~t: 413 --> 369 (for quantification) and 

413 --> 219 (for confirmation) 
Structure: 

F F 

F F F F 

IsC PFOA 
Chemical Name: 1,2-13C perfluorooctanoic acid 
Molecular Weight: 416 
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Transition Monitored: 415 --~ 370 
Structure: 

o 
F F F F 

F | F / F | I " 

F 

PF~S 
Chemical Name: Perfluombutanesulfonate 
Molecular Weight: 338 supplied as the potassium salt (C4F9SO3-K+) 

Transitions Monitored: 299 ~ 99 
Structure: 

F F 
F 

F 
F F 

PFItS 
Chemical Name: Perfluomhexanesulfonate 
Molecular Weight: 438 supplied as the potassium salt (C~FlsSO3K+) 
Transitions Monitored: 399 ~ 80 
Structure: 

F    F    F 
|F|F|F _ 

F~S03 
F F F 

PFOS 
Chemical Name: Perfluorooctanesulfonale 
Moteeular Weight: 538 supplied as the potassium salt (CsFITSO3-K+) 

Transitions Monitored: 499 --> 80 

Structure: 
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F 

F F F F 
|F|F|F|F    _ 

F~03 

F     F     F      F 

6.0 DESCRIPTION OF ANALYTICAL METHOD 

The analytical method "V0001783: Method of Analysis for the Determination of 
Perfluorooctanoie Acid (PFOA) in Fish and Clams by LC/MSiMS" was used for this study. 

6.1 Extraction Procedure for Fish 

6.1.1 Sample Preparation 

Before the samples could be weighed for the extraction, they had to be 
processed. To process, the frozen samples were placed into a food processor 
and homogenized with dry iee. The samples were Iransferred to one-gallon 
Ziploc bags and placed in frozen storage with bag left open to allow the dry ice 
to sublime. After sublimation, the sample bags were sealed and remained in 
frozen storage until time of analysis. Sample processing records are located in 
the Sample Information section of the raw data package. 

6,1.2 Glassware Preparation 

The 125 rrlL pear-shaped flasks w~re silard~ed by first rinsing the flask with 

30% dimethyldichlorosilane in toluene solution. The flasks were rinsed once 
with toluene followed by three rinses with methanol. The fl~sks were allowed 
to air dry before use. 

6.1.3 Column Preparation 

The 20 mL columns were packed at Exygen in sequence with 2 grams florisil, 
2 grams silica gel, 2 grams of carbon, and 1 gram LC-NH2. The eoltmms were 
conditioned on the day of extraction with 20 mL of methanol followed by 20 
mL of acetonitrile. All washes were discarded. These clean-up columrus were 
used to remove matrix interference and not to retain PFOA and ~3C PFOA. 
Additional details about the coltmm packing mateitals can be found in the raw 
data package associated with this report. 
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6.1.4 Sample Extraction 

A 5-gram* portion of fish sample was weighed into a tifty-milliliter centrifuge 
tube for the extraction. After fortification of appropriate samples, 30 mL of 
aeetonitrile was added to the samples. The samples were allowed to shake on a 
wrist action shaker for ~15 minutes. The samples were placed into a freezer 
for -1 hour. Freezing of the samples allowed the fats and proteins to 
precipitate. The samples were centrifuged for -10 minutes at -2000 rpm. The 
supematant was then loaded onto the conditioned clean-up column fitted inside 
the silardzed pear shaped flask. The eluate was collected in the silanized pear- 
shaped flask. This process removed the fats and proteins from the extract. Ten 
milliliters of acetonitrile was added to the samples left in the centrifuge tube. 
The remaining sample in the tube was homogenized using a tissumizer for ~30 
seconds. The tissumizer was rinsed with ten milliliters of aeetonitrile. The 
rinse was added to the sample tube. The samples were allowed to shake on a 
wrist action shaker for another 10 minutes. The samples were placed into a 
freezer for ~1 hour. The samples were centrifuged again for ~10 minutes at 
-2000 rpm. The supematant was then loaded onto the same clean-up colulnn. 
The eluate was collected into the same pear-shaped flask. The column was 
washed with 20 mL of acetonitrile, collecting the wash in the pear-shaped 
flask. Approximately 3 or 4 drops of 1-octanol was added to the extracts in the 
flasks. The samples were evaporated using a rotary evaporator at reduced 
pressure. The l-octanol held the analytes in the pear-shaped flask while the 
solvent evaporated. Two milliliters of 2% ascorbic acid in methanol was added 
to the flasks to make final volume. The flask was swirled to dissolve and mix 
the sample. The sample was t~armforred to a I-IPLC vial using a disposable 
pipet. Each sample was analyzed by LC/MS/MS electrospray. 

*Due to lack of sample, a one-gram portion of samples C0096735 - C0096739, C0096750, 
C0096753, C0096755, C0096758, C0096781 - C0096788 were used. All other samples were 
weighed out in 5-gram portions. 

6.2 Preparation of Standards and Fortification Solutions 

A mixed stock standard solution ofPFOA, 13C PFOA, PFBS, PFHS and PFOS was prepared 

at a concentration of 1000 I~g/mL by dissolving 100 mg of each of the standards (corrected for 
purity and salt content, if necessary) in methanol.    From this solution, 
a 100 ~tg/mL fortification standard solmion was prepared by taking 10 mL of the stock and 
bringing the volume up to 100 mL with methanol. By taking 10 mL of the 100 ~tg/mL 

fortification standard and bringing the volume up to 100 mL with methanol, a 10 ~tg/mL 
fortification standard was prepared. By taking 10 mL of the 10 ~tg/mL fortification standard 
and bringing the volume up to 100 mL with methanol, a 1.0 lzg/mL fortification standard were 
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prepared. By taking 10 mL of the 1.0 ~tg/mL fortification standard and bringing the volume 

up to 100 mL with methanol, a 0.1 ~tg/mL fortification standard was prepared. By taking 10 
mL of the 0.1 I~g/mL fortification standard and bringing the volume up to 100 mL with 

methanol, a 0.01 lag/mL fortification standard were prepared. 

An additional stock solution of ~3C PFOA was prepared at 100 pg/mL and diluted to 1.0 and 
0.1 Ixg/mL for spiking purposes. Complete details can be found in the raw data package 
associated with this study. 

A set of non-extracted standards containing PFOA, 13C PFOA, PFBS, PFHS and PFOS were 
prepared in methanol. The following concentrations were prepared: 

Cone. of Fort Volume Final Volume Final Cone. of 
Solution (mL) (mL) Calibration Std. 
(~gm~)I (~’rn~) 

~.o 5.o ~oo 0.05 
1.0 2.5 I00 0.025 
1.0 1.0 100 0.01 

0.05 10 100 0.005 

0.025 10 IO0 0.0025 
0.01 10 100 0.001 
0.005 10 100 0.0005 

of PFOA and ~3C PFOA 

The stock standard solution and all fortification and calibration standard solutions were stored 

in a refrigerator (4° -+ 2°C) when not in use. Documentation of standard preparation is located 
in the raw data package associated with this interim report. 

6.3 Chromatography 

Quantification of PFOA, PFBS, PFI-IS and PFOS was accomplished by LC/MS/MS 
electrospray. The retention time ofPFOA, PFBS, PFI-IS and PFOS was -I 1 rain, -2.5 rains, 
-8.9 rains, and ~11.4 mins, respectively. Peaks above the LeD were not detected in any of 
the control blank samples corresponding to the analyte retention time. 

6.4 Instrument Sensitivity 

The smallest standard amount injected during the chromatographic run had a concentration of 
0.5 ng/mL of PFOA, PFBS, PFHS, PFOS and 13C PFOA. 

Exygen Research Page 18 of 130 

2095.0462 
3MA01552239 



Interim Report #6 - Analysis of Cottage Grove Fish Samples     Exygen Study No.: P0001400 

6.5 Description of LC/MS/MS Instrument and Operating Conditions 

AP14000 Biomolecular Mass Analyzer Instrument: 

Interface: 

Computer: 

Software: 

I-IPLC: 

Turbo Ion Spray Liquid Introduction Interface 

DELL OptiPlex GX400 

Windows NT, Analyst 1.4.1 

Hewlett Packard (HP) Series 1100 
HI’ Quat Pump 

I-tP vacuum Degasser 
I-IP Autosampler 
tip Colunm Oven 

HPLC Column: Thermo Fluophase R.P, 50 mm x 2.1 mm 
Column Temp.: 30° C 
Injection Vol.: 15 ~tL 
Mobile Phase (A): 2 mM Ammonium Acetate in water 
Mobile Phase (B): Methanol 

Time (rain) % A % B 
0.0 65 35 
1.0 65 35 
8.0 25 75 
10.0 25 75 
11.0 65 35 
18.0 65 35 

Total run time: -18 rain 
Flow Rate: 0.3 mL/min 
Ions monitored: 

Approximate 
Analyte Mode Transition Retention Time 

Monitored ~ 
PFOA negative 413 --~ 369 -11 rain. 

PFOA Confirm Ion negative 413 -4 219 ~11 rain. 
~3C PFOA negative 415 ~ 370 -11 rain. 

PFBS negative 299 --~ 99 ~2.5 rain. 
PFHS negative 399 -~ 80 -8.9 min. 
PFOS negative 499 --~ 80 -11.4 rnin. 

6.6 Quantitation and Example Calculation 
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Fifteen micmlitcrs of sample or calibration standard wcr~ injected into the LC/MS/MS. The 
peak area was measured and the standard curve was generated (using 1/x fit weighted linear 
regression) by Analyst software using six concentrations of standards. The concena’ation was 
determined from the equations below. 

Equation 1 calculated the amount of analyte found (in ng/mL, based on peak area) using the 
standard curve (linear rggr~sion parameters) generated by the Analyst software program. 

Equation 1: 

Analyt¢ found (ng/mL) = (Peak area - intcrcqat) x DF 
slope 

Where: DF = Dilution Factor, factor by which the final volume was diluted, if necessary. 

Equation 2 was used to convert the amount of analyt¢ found in ng/mL to ng/g (ppb, wet 
weight). 

Equation 2: 
Analyte found (ppb, wet weight) = [Anal~¢ found (ng/mL) x final volume (2 mL)] 

sample weight (5 g)* 

*One gram for samples for wkich lg was used for extraction. 

For samples fortified with known mounts of analyte prior to extraction, Equation 3 was used 

to calculate the percent recovery. 

Equation 3: 

Recovery (%) = (anaNte found (rig/g) - anal~e in control (n~)) x 100% 
amount added (ng/g) 

Note: For the analyte recovery calculation, the "control" is the unspiked aliquot of the 
primary field sample. 

An example of a calculation using an actual sample follows: 
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Fish sample Exygen ID C0096695 Spk D (Set: 101805A), fortified at 100 ng/g with 
PFOA where: 

peak area = 7428926 
intercept = 79100 
slope = 292000 
dilution factor = 10 
ng/g analyte added (fort level) = 100 
amt in corresponding sample (ng/g) = 0.808 
final volume (mL) = 2 
sample weight (g) = 5 

From equation 1: 
Analyte found (ng/mL) 

From equation 2: 
Analyte found ng/g (ppb, wet weight) 

From equation 3: 
% Recovery 

[7428926- 79100] x 10 
292000 

= 252 ng/mL 

(252 n~mL × 2 mL) 
5g 

= (101 n~- 0.808 ng/g0 × 100% 
100 ng/g 

= 100% 

7.0 EXPERIMENTAL DESIGN 

*~C PFOA was used as a surrogate for all the samples, t3C PFOA was added to the fish 
samples in the laboratory alter the samples were weighed for extraction. For fish samples 
designated as laboratory matrix spikes PFOA, PFBS, PFI-IS, and PFOS were also added at a 
known concentration to the samples in the laboratory after the samples were weighed for 
extraction. 

The fish samples were extracted in eighteen sets, five of which were re-extraction sets. Each 
set included one control fish matrix blank and two control fish matrix blanks fortified at 
known concentrations. The first eleven sets of fish contained five samples each. Set twelve 
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contained four samples and set thirteen contained three samples. Sets 14-16 each contained a 
re-extraction for one sample. Sets 17-18 contained the re-extracted and composited samples 
that w~re originally not reported due to quality control failure. Set seventeen contained m- 
extractions for three samples and extraction of two composite samples. Set eighteen 
contained extractions for four composite samples. 

Accuracies were assessed for each sample by reviewing the individual QC results obtained for 
each sample. There were two laboratory spike recovery results available for each sample that 
were used to assess the accuracy. There were four individual ~3C PFOA recovery results per 
sample that were also used to assess the accuracy. In cases where the sample level 
significantly exceeded spiking level (> 3 times the spiking level), accurate recoveries could 
not be calculated and assessed accuracy was based on ~aC PFOA recovery. Twenty of the 
sixty-two samples submitted for analysis did not meet quality control criteria for at least one 
compound. Upon client request, samples C0096730 - C0096732 were re-extracted and 

analyzed for PFBS and ~3C PFOA. Initial results from analyses of samples with low sample 
mass due to the size of the individual specimens did not me~t PFOA spike recovery criteria. 
Consequently, composite samples were prepared from the remaining tissue homogenate for 
reanalysis. Samples C0096735 - C0096739, C0096750, C0096753, C0096755, C0096758, 
C0096781 - C0096788 were combined into groups, based on sample site and fish species, and 
re-extracted and analyzed for PFOA and ~3C PFOA. For the exact groupings, see the 
correspondence section of the mw data package. 

8.0 RESULTS 

Analytical results and assessed accuracies for the analysis ofPFOA, PFBS, PFHS, and PFOS 
in fish samples are summarized in Table I. 

Fortification recoveries for PFOA, PFBS, PFHS and PFOS in the fish samples are detailed in 
Tables H and IH. The average percent recoveries + standard deviations for PFOA, PFBS, 

PFHS and PFOS in the fish samples were 95 +_ 16%, 76 _+ 14%, 99 + 8% and 100 + 22%, 
respectively. Fortification recoveries for t3C PFOA in the fish samples are detailed in Table 
IV. The average percent recoveries + standard deviations for t3C PFOA in the fish samples 
were 93 + 19. 

Analytical results for the analysis of PFOA and PFBS in the m-extracted fish samples axe 
summarized in Table V. 

Fortification recoveries for PFOA and PFBS in the re-extracted fish samples axe detailed in 
Table VI. The average percent recoveries 5: standard deviations for PFOA and PFBS in the 
re-extracted fish samples were 111 + 11% (n=12) and 85 ± 62% (n=3), respectively. 
Fortification recoveries for t2C PFOA in the re-extracted fish samples are detailed in Table 
VII. The average percent recoveries _+ standard deviations for ~3C PFOA in the re-extracted 

fish samples were 99 ± 17%. 
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9.0 CONCLUSIONS 

The fish samples were successfully extracted and analyzed for PFOA, PFBS, PFHS and PFOS 

according to analytical method V0001783. There were no circumstances that may have 
affected the data quality or integrity. 

10.0 RETENTION OF DATA AND SAMPLES 

All original paper data generated by Exygen Research that pertains to this interim report will 
be shipped to the study director. This does not include facility-specific raw data such as 
instrarnent or temperature logs. Exact copies of all raw data, as well as a signed copy of the 
interim analytical report and all original facility-specific raw data, will be retained in the 
Exygen Research archives for the period of time specified in EPA TSCA Good Laboratory 
Practice Standards 40 CFR 792. 
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TABLES 
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Table I. Summary of PFBS, PFHS, PFOS and PFOA in Fish Samples 
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Table I. Summary of PFBS, PFHS, PFOS and PFOA in Fish Samples 
Continued 
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Table I. Summary of PFBS, PFHS, PFOS and PFOA in Fish Samples 
Continued 
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Table II. Matrix Spike Recovery of PFBS and PFHS in Fish Samples 
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Table II. Matrix Spike Recovery of PFBS and PFHS in Fish Samples 
Continued 

CGMI~-F01 ~ PW01-0-050812 

CGM/~-F01-5/PWD2-0-050~ 12 

CGMN-F01-StF~N02-O-050612 

CG MN.-F0 I-5/PW04-0-0508 f 2 

CGMN-FO 1-51PWO4-O-050812 

CGMN-F01-51F~N05~t2 

CGMN-F01 - 11PF06-0-050812 

CPaMN-F01 - 11PF05-0-~12 

(%) 

65 

63 

59 

60 

6~ 

60 

88 

Amount ~ Found Amoum 

S~ke~ In Sample Recovered Recovery 

(n~ff) (n~/g) (nff/g) (%) 

10 

10 

10 

10 

t0 

ND 11.2 112 

NO go.0 90 

{).884 1Z0 111 

0.884 g6,0 ~5 

ND 10.2 102 

ND 9.48 

ND 10.3 103 

ND 91.6 ~ 

ND 87.8 8~ 

NO 8.84 98 

NO ~0.0 gO 

ND 11.1 111 
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Table II. Matrix Spike Recovery of PFBS and PFHS in Fish Samples 
Continued 

CGMN-FO f-~W-01 ~)r~081:2 

CGMN-F0 l-3tPF0"2-0-05~l 2 

CGkt%-F0 ~ -31P F04-0-05~812 

CGk~01-3~PF04-0-0~812 

CG MN-FO 1-31PF05-0-05~ 12 

CGMN-F 01-51PF03~O-,05~812 

CGMN-F01-~R PF05-~,050812 

11.2 112 

86.0 

10.0 106 

g4.4 04 

~.8 

11.0 110 

10.6 

08.8 

10.2 102 

88.0 88 

10.@ 106 

924 ~2 

10.5 106 

~0.3 103 

89.e 90 
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Table II. Matrix Spike Recovery of PFBS and PFHS in Fish Samples 
Continued 

CGMN-FDI-1 LktW05-O-05O612 

CGNN-F01-3LMW03-O-O~U1Z 

CGI~N-F01-3LMW03-0-050812 

C,GIM N-F=01 ,.3LMW04.,0-050812 

CG M N,-F01,,3LMWO4-O-05O6 12 

CG/~N-F0 ! .3LMWO6-0-.05;~ 12 

CG~N-F01-31.MW05-0-0~ 12 

C4 ~l~nate PFB$ Ce ~ulftmale PF~ 

(rig/g)     (n~Cg) 

10 4.04 

log 4.04 

10       2.48 

10~ 

10 2_20 

104 2,20 
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100 1.12 

10 NO 

100 NR 

10 

100 2,22 

15.0 110 
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/~R NR 

88.0 84 

10 NO 

100 Hn 

1~0 ND 

10# 4.~ 

(%) 
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~.~ ~7 

110 110 

10.0 1oo 

116 111 
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Table II. Matrix Spike Recovery of PFBS and PFHS in Fish Samples 
Continued 

CGMN-F01-,SLVNV01-0-050612" 

CGMI~F01-~01-0-05~812^ 

CGMN-F01 -SLMW02-0-05~812" 

CCJA~-F01-1MDF01-O-O50812 
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Ro~wemd 

55.O 

51.0 

44.8 

3e8 

S26 

4~0 

9.64 

gO,4 

~4,0 

884 

("~) 

54.0 t08 

530 106 

92,4 92 

9.88 ~ 
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Table II. Matrix Spike Recovery of PFBS and PFHS in Fish Samples 
Continued 

CGMI’4-F01-3MDF01-0-050~12*" 

(COOI4T~ 

CC~IN-4~O 1-3 LM F0 I-0-050812* 

~) 

72 
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ND 363 74 
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HD ~84 97 
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NO 43Z ~ 
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¯ 1.0 g O~ lampl0 wed fo* osb~ctio~ Instoed ors.09, 
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Table II. Matrix Spike Recovery of PFBS and PFHS in Fish Samples 
Continued 

CGIdN-F01 -SLMF02.0-0~0812’~ 
ND 36.4 73 S0 ND 46.4 
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Table IlL Matrix Spike Recovery of PFOS and PFOA in Fish Samples 
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Table III. Matrix Spike Recovery of PFOS and PFOA in Fish Samples 
Continued 

CP~MN-FO1-SIPW01.O-OSO~I 2 

CGMN,-F01-51PW02-~-0~0~I 2 
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to 
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lO 

t00 

too 
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Table IlL Matrix Spike Recovery of PFOS and PFOA in Fish Samples 
Continued 

Found Amount 

S~lkod 

t0 

t00 

IOQ 

tO0 

t0 

100 

10 

tO0 

10 

IO0 

100 

10 

10 

t04 

t0 

10 

t0 

*0 

I0 

In ~-.m~le Recovered 
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Table lII. Matrix Spike Recovery of PFOS and PFOA in Fish Samples 
Continued 

Sample 

CGMN-F0%l ~02.0-050812 

CGMN-F01,3LMW01-~12* 

CGMN-F01-3LMW02.O-0~ 12 

(~1~ 8pk a. t0 n~l L~b I~) 

C GM N-F01-3LMWO3-O-~J(~ 12 

CGM N-FO 1-3[JAW04-O-QS0812 

CGMN-FQ 1-3LMWQS-~050812 

CI ~ PFOS 

$~lkecl In,Sample Recorded Recmww 

lO 

lOO 

1o 

lOO 

too 

t0 

1oo 

lO 

~0 

100 

to 

34.4 140 

34.2 48.8 

9320 9640 

369 361 

128 

53.2 ~0 

~.2 I~ 97 

~t 

S~d 

lO 

1o4 

10 

10~ 

1M 

10 

10~ 

10 

100 

10 

10 

t0 

t00 

10 

�| A~ld I~ 

~4nK Fo~nd Amount 

in Sample RK~vemd Recov~y 

126 10.0 67 

1~ 242 

812 ~4.8 e5 
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Interim Report #6 - Analysis of Cottage G-rove Fish Samples Exygen Study No.: P0001400 

Table IlL Matrix Spike Recovery of PFOS and PFOA in Fish Samples 
Continued 

CGMN-F01 -SLMW05-0-050812* 

CGMN-F01-1MDF02-O-050~f 2 

CGI~N- F01 - 1M DF03-0-’050812 

10 

lOO 

10 

412.0 

87 

62O 73O 

98.8 114 

51.2 

48 0     121      75 

SpUmd 

so@ 

10~ 

lO@ 

t0 

.~t FOUnO Amount 
In S.sm~le Recovered Recov~y 

NR NR NR 

~ NR NR 

~ NR NR 

NR NR NR 

0,916 8~ 74 

0916 87.2 

O.~ 7.~ 70 

0.~ 824 
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Interim Report #6 - Analysis of Cottage Grove Fish S~mplcs Exyg~n Study No.: P0001400 

Table III. Matrix Spike Recovery of PFOS and PFOA in Fish Samples 
Continued 

CGMN-F01.1LMF01-O,-050~ 12~ 

CGMN-FO 1-3MDF03-O-05~ 12~ 

CGM N- FO I~MDF03-O*051~ 12" 

CGMN-F01-3LMF01.0-05~812¯ 

CGMN-FO1-StdDF01,~05~12" 

CG&4N-FOI -SMDF03.O-05~O 12. 

S~lked In Saml~ Recow~d R~:o~ry Spiked Im ~ Recovered    Rm;ov~y 

60O 

SO 

NO 

SO 

5O 

32.4 

32.4 

30.2 

30.2 

570 

972 

110 172 

110 592 

1380 1260 

1300 106~ 

798 754 

54,2 127 

54.2 

256 334 

256 842 

5160 5340 

¯ 82 1030 

892 1780 

7t.2 84 50 

~ 101 

81,6 103 

512 96 

124 

96    ~0~ 

10(} 

146 

101 

117 

80 

Exygen Research Page 40 of 130 

2095.0484 
3MA01552261 



Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No,: P0001400 

Table III. Matrix Spike Recovery of PFOS and PFOA in Fish Samples 
Continued 

Sam~k Sp~kml In Sm Itlc~emd Recm~ Spllr~l I. Sampk Rlmove~d Rl¢o~ry 

C~,IbI-FOI-~LMF01 -O-~812~ 

CG~N-FD1-SLMF02-0-050812" 

SO 548 390 SO 

NR NR PJR 

NR NR MR 

NR NR MR 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Table IV. Surrogate Spike Recovery of 13C PFOA in Fish Samples 

Amount Amount 
Exygen Sample Spiked Recovered Recovery 

ID Description (rig/g) (rig/g) (%) 

C0096695 CGMN-F01-11PW01-0-050812 10 7.40 74 
C0096~95 Rep CGMN-F01-11PW01-0-050812 10 7.12 71 

C0096695 Spk C CGMN-F01-11PW01-0-050812 10 6,32 63 
C0096695 Spk D CGMN-F01-11PW01-0-050812 100 97.6 98 

C0096696 CGMN-F01-11PW02-0-050812 t0 7.52 75 
C00S6596 Rep CGMN-F01-11PW02-0-050812 10 7.96 80 

C0096b’9~ :5p~ E GGMN4=01-11PW02-0-050612 10 7.32 73 
C0098696 Spk F CGMN-F01-11PW02-0-050812 100 104 104 

C0096697 CGMN-F01-1 IPW03-0-050812 10 7,12 71 
C00S6~97 Rep CGMN-F01-1 IPW03-0-050612 10 6,92 69 

C0098697 Spk G CGMN-F01-1 IPW03-04)50612 10 7,92 79 
C00986~)7 Spk H CGMN-F01-11PW03-0-05081~ 100 107 107 

C009(~698 CGMN-F01-11PW04-0-050812 10 6.08 81 
C0096698 Rep CGMN-F01-11PW04-0-050812 10 8.20 82 

C0096698 Spk I CGMN-F01-11F:~N04-O-050812 t0 7.08 71 
C0096698 Spk J CGMN-F01-1 IPW04-0-050812 100 100 100 

C009~699 CGMN-F01-1 IPW05-O-050812 10 7.60 76 
C0096699 Rep CGMN-F01-1 IPW05.0-050812 10 9.04 gO 

C009~699 Spk K CGMN-F01-11PW0~-0-050812 10 6.76 68 
C0096899 ~;pk L CGMN-F01-11PW05-0-060812 100 105 105 

C0098700 CGMN-F01-31PW01-050812 10 6.60 66 
C0096700 Rep C~N-F01-31PW01-050812 t0 6.44 64 

C009~700 gpk C C~MN-F01-31PW01-0,~0812 10 5.00 60 
C0096700 Spk D CGMN-F01-31PW01-050812 100 85.6 86 

C0098701 CC-d~N-F 01-31PW02-050812 10 5.48 55 
C00gO701 Rep CGMN-F 01-31PW02-050812 10 6.16 62 

C00gO701 gpk E CGMN-F01-31PW02-050812 10 5.32 53 
C0098701 Spk F CGMN’F01-31PW02-050812 100 88.4 68 

CO096702 CGMN-F01-31PVV03-050812 10 7.20 72 
C0096702 Rep CCaMN-F01-31PW03-050812 10 7.72 77 

C0096702 Spk G C~MN-F01-311::~N03-050812 10 7.20 72 

C0096702 Spk H CC:MN-F01-31PW03-050812 100 98,0 98 

C0096703 CGMN-F01.31PW04-050812 10 7.84 78 

C0096703 Rep CGMN-F 01-31PVV044)50812 t 0 7.72 77 

C0096703 Spk I CGMN-F01-31PW04-050812 10 7.96 80 

C0098703 Spk J CGMN-F01-31PW04-050~12 100 87.2 67 

C0096704 CGMN.F01.31PW05-050812 10 5.12 51 

C0096"/04 Re~) CGMN-F01-31PW05-050612 10 6.00 60 
C009~704 Spk K CGMN-F01-31PW05-050812 10 5.56 56 

C00967D4 Spk L CGMN-F01-31PW05-050812 100 95.2 95 

^ 1.0 O of Sarape used for extraclton inslaad of 5.0 O. 

NR [] Not mpor~s~ 0ue Io qual~ ~ntml m~ult failures. See Table VII ~urroga~ Spike Recovery Summary of ~=C-PFOA in 

C, ot~oosim Fish Samples’ for rea~aly"~.ed results. 

Note. 91nce this summaw table shows rounded results, ~.ovap# values may vary slightly from the values in the raw data. 

Exygen Research Page 42 of 130 

2095.0486 
3MA01552263 



Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Table IV. Surrogate Spike Recovery of 13C PFOA in Fish Samples 
Continued 

Exygen Sample 
IO Description 

I:C.PFOA 

Amount Amount 
Spiked Recovered Recovery 

C0096705             CGMN-F01-51PW01-0-050812 10 8.36 84 

C0096705 Re) CGMN-F01-51PW01-0-050812 10 9.48 95 
C0096705 Spk C CGMN-F01-SIPW01-0-050812 10 7.88 79 
C0096705 Spk D CGMN-F01-51PW01-0-050812 100 106 106 

C0096706 CGMN-F01-51PW02-0-050812 t0 9.12 91 

C0096706 Rep CGMN-F01-SIPW02-O-050812 10 8.96 

C0096706 Spk E CGMN-F01-51PW02-0-050812 10 8.44 84 

C0096706 Spk F CGMN-F01-51PW02-0-050812 100 119 119 

C0096707 CGMN4=01-51PW03-0-050812 10 10.2 102 
C0096707 Rep CGMN-F01-51PW03-0-05~812 10 9.52 95 

C0096707 Spk G CGMN-F01-51PW03-0-050812 I 0 8.36 84 
C0096707 Spk H CGMN-F01-51PW03.-O-0.50812 100 99.6 100 

C0096708 CGMN-F01-51PW04-O-050812 I 0 12.5 125 
C0096708 Rep CG M N..F 01-51PW04-0-050812 10 12.2 122 
C0096708 Spk I CGMN-F01-51PW04-0-050812 10 9.36 94 
C009670B Spk J CGMN-F01-51PW04-0-050812 100 88.0 88 

C0096709 CGMN-F01-51PW05-0-050812 10 12.4 124 

C0096709 Rep CG MN-F01-51PW05-0-050812 I 0 13.6 136 
C0096709 Spk K CGMN..F01-51PW05-0-050812 10 10_8 108 
C0096709 Spk L CGMN-F01-51PW05-O-050812 100 94.0 94 

C0096710 CGMN-F01-11PF01-G-050812 10 12.0 120 

C0096710 Re) CGMN-F01-11PF01-0-0,50812 10 11.2 112 
C0096710 Spk C CGMN-F01-11PF01-0-050812 10 t0.6 108 
C0096710 Spk D CGMN-F01o11PF01-0-050812 100 91.2 91 

C0096711 CGMN-F01-1 IPF02-0-O50812 10 11.8 118 
C00~6711 Rep CGMN-F01-1 IPF02-0-050812 10 11.9 119 

C0096711 Spk E CGMN-F01-1 IPF02-0-050812 10 10.3 103 

C0096711 $~ F CGMN-F01-11PF02-0-050812 100 90.0 90 

COO96712 CGMN-F01-11Pf:03-0-O50812 10 11.9 119 

C0096712 Re) CGMN-F01-11PF03-0-050812 10 12.3 123 
C0096712 Spk (3 CGMN-FOt-11PF03-~-050812 t0 10.5 105 

C0096712 Spk H CGMN-F01-1 IPF03-0-050812 100 84.8 85 

C00¢J6713 CGMN-F01-1 IPF04-0-050812 !0 11.7 117 
C0096713 Rep CGMN-F01-1 IPF04-0-050812 I0 12.0 t20 

C0096713 ~pk I CGMN-F01-t IPF0~.0=050812 10 10.5 105 

C0096713 Spk J CGMN-F01-11PF04-0-050812 100 90.8 91 

C0096714 CGMN.F01-1 IPF05-0-050812 10 12.3 123 

C0096714 Re) CGMN-F01-1 IPF05-0-050812 10 11.6 118 

C0096714 Spk K CGMN-F01-1 IPF05-0-050812 10 11.2 112 
C0096714 Spk L CGMN-F01-11PF05-0-050812 100 86.8 87 

^ 1.0 g of samt~e used for extraotion instead orS.0 g. 

NR = Not re~3rt~l due to qual~J co~tr~ result failures. See Table VII ’Sunogate Sl~ike Recovery Summary of :=C-PFOA in 

Composite Fish Samples’ fo~ reanalyzed result& 

Note: 81nee ~h~ summur~ table Mlov~ rounded reeulte, re~owm/value~ may va~, slightly ~om the value~ in the raw data. 
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Interim R~port #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Table IV. Surrogate Spike Recovery of ~3C PFOA in Fish Samples 
Continued 

~ZG-PFOA 

Amouat /~)unt ........ 
Exygen Sample Spiked Recovered Recovery 

¯ . IP , De~cdptlon {rig/g) 

C0006715 CGMN-F01-31PF01-0-050812 10 11.8 118 
C0096715 Rep CGMN-F01-31PF01-0-050812 10 12.1 121 

C0096715 Spk C CGMN-F01-31PF01-0-050812 10 10.2 102 
C0096715 Spk D CGMN-F01-31P F01-0-050812 100 88.4 88 

C0~J6716 CGMN-F01-31PF02-0-050812 10 12.0 120 
C0096716 Rep CGMN-F0t -31PF02-0-050812 t0 1t.5 115 

C0096716 Spk E CGMN-F01-31PF02-0-050812 10 10.9 109 
C0096716 Spk F CGMN-F01-31PF02-0-050812 100 89.2 89 

C0096717 CGMN-F01-31PF03-O-050812 10 12.8 128 
C009~71 ? Rep CGMN-F01-31PF03-1)-050812 t0 12.1 

C0096717 ~pk G CGMN-F01-31PF03-0-050812 10 11.5 115 
C0096717 Spk H CGMN-F01-31PF03-0-050612 100 95.2 95 

C0096718 CGMN-FO1-31PF04-0-050812 10 12.0 120 
C0096718 Rep CGMN-F01-31PF04-0-0508 ! 2 10 t t .4 114 
C00~718 Spg I CGMN-F01-31PF04-0-050812 10 10.2 102 
C0096718 Spk J CGMN-F01-31PF04-0-050812 100 84.4 84 

G0096719 CGMN-F01-31PF05-0-050~ 12 10 11.0 110 
C0096719 Rep CGMN-F01-31PF05-0-050812 10 12.4 124 

C0096719 Spk K CGMN-F01.31PF05-0-050812 10 t0.8 108 
C0096719 Spk L CGMIq-FO1-31PF05-O-050812 100 90.4 90 

C00~720 CGMN.F01.51PF01-0-050812 10 t0.4 104 
C00S6T20 Rep CGMN-F01-51PF01-0-050812 10 11.6 116 

C0096720 Spk C C(3MN-FO1.51PF01-0=050812 10 10.4 104 
C0096720 Spk D CGMN-F01-51PF01-0-050812 100 95.6 96 

C096721 C{3MN-F01-51PF02-0-050812 10 12.6 126 
C00967"21 Rep CGMN-F01-SIPF02-0-050B12 10 12.0 120 

C0096721 Spk E C~MN-F01-51PF02-0-050812 t0 t0.8 108 
C0096721 Spk F CGP~-FO1-51PF02-0.~5081~ 100 92_0 92 

C006722 CGMN-F01-51PF03-0-050812 10 10.1 101 
C0096722 Rep CGMN-F01-51PF03-0-050812 10 10.4 104 

C009~722 Spk G CGMN-FO1-~IPF03-0-050~12 10 9.08 91 
C0096722 Spk H CGMN-F01-51PF03-0-050812 100 103 t03 

C0096723 CGMN-FO1-51PF04-0-050812 10 12.9 129 
C00S6T23 Rep CGMN-F01-SiPF04-0-050812 10 12.4 124 
C0096723 Spk [ CGMN-F01-51PFI)4-0-050812 10 10.9 t09 
C0096723 Spk J CGMN-F01.51PF04-0-050812 100 gO.0 90 

C0096724 CGMN-F01-51PF05-0-050812 10 12.2 122 
CD096724 Rep CGMN.F01-51PF05-0-050812 10 11.5 115 

C0(~J6724 Spk K C(3MN-F01-51PF05-0-050812 I0 11.0 ’~ 10 
C0096724 Spk L CGMN-FO1.51PF05-0-050812 100 92.8 93 

^ 1.0 g of sample used for extraclJon instead orS,0 0. 

NR = Not r@por~{I due to quatlly cor1~’ol result failures, See Table VII ’SiJrrogato Spike Recovew Summary of ~aC-PFOA In 

Corlcx3sile Fis~ Samples’ fo~ manalyr.ed resu~, 

N~te: Sine# ~ summary tablt shows r~und~�l results, recovery values may vary slightly ~ tl~ values In the raw 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Table IV. Surrogate Spike Recovery of ]JC PFOA in Fish Samples 
Continued 

~C-PFOA 
~ 

Amount Amount 
Exygen Sample Spiked Recovered Recover~ 

ID .... D~scdptlon (n~/g) (n~/g) 

C00967:25             CGMN-F01-1LMW01-0-050812 t0 9.28 g3 

C0096725 Rep CGMN-F01-1LMW01-0-050812 10 8.84 88 
C0096725 Spk C CGMN-F0’I-1LMW01-0-050812 10 8.68 87 
C0096725 Spk D CGMN.F01-1LM’W0 I-0,.050812 t00 116 116 

C0096726 CGMN-F01-1 LMW02-0-0,50812 10 8.60 86 

C0096726 Rep CCMN-F01-t LlvIW02-0-050812 t0 8.88 89 

C0096726 Spk E CGMN-F01-1LMW02-O-050812 10 8.44 84 

C0096726 Spk F CGMN-F01-1LMW02-O-050812 100 112 112 

C0096727 CGMN-F01-t LIVNV03-0-050812 10 8.60 8~ 
C0096727 Rep CGMN-F01-1LMW03-0-050812 10 9.32 93 

C0096727 Sl:)k G CGMN-F01-1LMW03-0-050812 10 10.2 102 
C0096727 Spk H CGM N-F01-1LMW03-0-050812 100 112 112 

C0096728 CGMN-,F01-1LMW04-0-050812 10 9.68 97 
C0096728 Rep CGMN-F01-1LMW04-0-050812 10 t0.2 102 
C0096728 Spk I CGMN-F01-1LI~flN04-0-050812 10 8.84 88 
C0096728 Spk J CGMN-F01-1LMW04-0-050812 100 120 120 

C0096729 CGMN-F01-1LMW05-O-050812 10 8.88 89 

C0096729 Rep CGMN-F01-1LMW05-O-050812 10 9.28 93 
C0096729 Spk K CGMN-F01-1LMW05-0-050812 10 8.12 81 
G00(:J672~3 SpI~ L GGMN.-F0t -1LMW0.5-O-US0812 100 120 120 

C0096730 CGMN-F01-3LMWO1-0-050812 10 6.60 66 
C0096730 Rep CGMN,,F01-3LMW01-0,.050812 10 6.04 

C0096730 Spk C CGMN-F01-3LMW01-0-050812 10 5.48 55 
C0096730 Spk D CGMN-F01-3LIV,N01-0-050812 100 105 105 

C0096731 CGMN-F01-3LMW02-O-050812 10 8.16 82 
C0096731 Rap CGMN-F01-3LMW02-0-050812 10 8.20 82 

C0096731 Spk E CGMN-F01-3LMW02-0-050812 10 7.64 76 

C0096731 Spk F CGMN.F01.3LMW02.0-050812 100 116 116 

C0096732 CGMN-F01-3LMW03-0-050812 10 9.00 90 

C0096732 Rep CGMN-F01o3LMW03-0-050812 10 8.48 85 

G0096732 ;Spk G CGMN*F01-3LMW03-O-0,50812 10 7.86 79 

C0096732 Spk H CGMN-F01-3LMW03-0-050812 100 115 115 

C0096733 CGMN-F01-3LMW04-0-050812 10 9.08 91 
C009~733 Rep CGMN-F01-3LMW04-0-050812 10 8.80 88 

C0096733 Spk I CGMN-F0t -3LMW04-0-050812 10 7.92 79 

C0096733 Spk J CGMN-F01-3LMW04-0-1350812 100 114 114 

C0096734 CGMN-F01-3LMW05-0-050812 t0 9.88 99 

C009~/3~ Rep CGMN-F01-3LMW05-O-050812 10 9.52 95 

C0096734 Spk K CGMN-F01-3LMW05-0-050812 t0 8.28 83 

C0096734 Spk L CGMN-F01-3LMW05-O-050812 t00 114 1 t4 

^ 1,0 g of sample used/or extraction instead of 5.0 g. 

NR = Not rel~orted due to quality con’a’ol resalt failures. See Tal~e VII ’Surrogate Spike Recovery Summary of C-PFOA in 

Composite FIS~ Sam0~es’ for reanalyzea results. 

Note; Sim;e this summary table shows round~�l results, recovery values Inly vary slightly from t~e values In the raw dlti. 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Table IV. Surrogate Spike Recovery of 13C PFOA in Fish Samples 
Continued 

Amount Amount 
Exygen Sample Spiked Recove~d Recovery 

ID I:)escdptlon (ng/g) ,(ng/g) (%) 

C0096735^ CGMN-F01-SLI~M/01-0-050812 50 NR NR 
C0096735 Rep^ CGMN-F01-SLMW01-0-050812 50 NR NR 

C0096735 Spk C^ CGMN-F01-SLMW01-0-050812 50 NR NR 
C0096735 Spk [P CGMN-F01-5LIV~N01-0-050812 500 NR NR 

C0096736^ C G MN--F01-5LMW02-0-050812 50 NR NR 

C0096736 Rep^ CGMN-F01-5LMW02-O-050812 50 NR NR 

C0096736 Spk E* CGMN-F01-SLMW02-0-050812 50 NR NR 
C0096736 Spk F* CGMN-F01-SLMW02-0-050812 500 NR NR 

C0096737^ CG M N,-F01-5LMW03-0-050812 50 NR NR 
C0096737 Reg^ CGMN-F01-SLMW03-0-050812 50 NR NR 

C0096737 Spk G¯ CGMN-F01-5LMW03-0-050812 50 NR NR 
C009~737 Spk H’~ CGMN-F01-8~03-0-050812 500 NR NR 

C00~6738" CGMN-F01-SLIdW04-0-050812 50 NR NR 
C0096738 Rep~ CGMN-F01 -SLMW04-O-050812 50 NR NR 
C0096738 Spk t~ CGMN-F01-5LMW04-O-050812 50 NR NR 
C0096738 Spk J* CGMI~-F01-SLIVI~N04-0-050812 500 NR NR 

C00~T3~" CG M N-F01-SLMW05-0-050812 50 NR NR 
C0096739 RelP CGMN-F01-SLMW05,O-050812 50 NR NR 

C0096739 Spk K^ CGMN-F01-5~05-0-050812 50 NR NR 
C0096739 Spk LA CGMN-F01-SLMW05..0-050812 500 NR NR 

C0096740 CGMN-F01-1MDF01-0-050812 10 8.00 80 

C00~740 Re~ CGMN-F01-1MDF01.-0-050812 10 6.24 82 

C0096740 Spk C CGMN-F01 -tMDF01-0-050812 10 7.36 74 

C0096740 Spk D CGMN-F01-1MDF01-O-050812 100 84.8 85 

C0096741 CGMN-F01-1MDF02-0-050612 10 7.92 79 
C0096741 Rep CGMN-F01-1MDF02-0-050812 10 6.72 67 

C009~741 Spk E CGMN-F01-1MDF02-0-05081"~ 10 7.08 71 

C0(736741 Sl~k F CGMN-F01-1MDF02-0-050812 100 , 74.8 75 

C0096742 CGMN-F01-1MDF03-0-050812 10 7.24 72 
C0096742 Rep CGMN-F01-1MDF03-O-050812 10 6.72 67 

CO096742 Spk (3 CGMN-F01-1MDF03-0-050812 10 6.80 68 
C00¢J6742 Spk H CGMN-F01-1MDF03-0-050812 100 82.4 82 

C0096744 CGMN-F01-1MDF04-0-050812 10 7.52 75 
C0096744 Rep CGMN-F01-1MDF04-O-050812 10 6.56 66 
C00~744 ~pk I CGMN-F01-1MDF04-0-050812 10 6.68 67 

C0096744 S~k J CGMN-F01-1MDP04-0-050812 100 80.0 80 

C0096747 CGMN-F01-1 MDF05-0.,,050812 10 7.20 72 
C0096747 Rep CGMN-F01-1MDF05-0-050812 10 7.08 T1 

C0096747 Spk K CGMN-F01-1MDF05-0-050812 10 6.76 68 
C0096747 Spk L CGMN-F01-1MDF05-0-050812 100 71.6 72 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygcn Study No.: P0001400 

Table IV. Surrogate Spike Recovery of ~3C PFOA in Fish Samples 
Continued 

~SG-PFOA 

Amount Amount" 
F..xygen Sample Spiked Recovered Recover3* 

C0096750^ CGMN-F01-1LMF01-0-050812 50 NR NR 
C0096750 Rep^ CGMN-F01-1LMF01-0-050812 50 NR NR 

C0096750 Spk C^ CGMN-F01-1LMF01"0"050812 50 NR NR 
C0096750 Spk D~ CGMN-F01-1LMF01-0-050812 500 NR NR 

C0096753^ CGMN-FO1-1LMF02-0-050812 50 NR NR 

C0096753 Reg* CGMN-F01o1LMF02-0-050812 50 NR NR 

C0096753 Spk E^ CGMN-F01-1LMF02-0o050812 50 NR NR 
C0096753 Spk F^ CGMN-F01-1LMF02-O-050812 500 NR NR 

C0096755^ CGMNoF01-3MDF01-0"-050812 50 NR NR 
C0096755 Rep^ CGMN-F01-3MDF01-0-050812 50 NR NR 

C0096755 Spk G^ CGMN-F01-3MDF01-0-050812 50 NR NR 
C0096755 Spk H^ CGMN-t=01-3MDF01-O-05061~’ 500 NR NR 

C0096758^ CGMN-F01-3MDF02-0-050812 50 NR NR 
C0096758 Rep^ CGMN-F01-3MDF02-O-050612 50 NR NR 
C00967fi8 Spk I~’ CGMN-F01-3MDF02-O-050812 50 NR NR 
C0096758 Spk J^ CGMN-F01-3MDF02-0-050812 500 NR NR 

C0096781 ^ CG MN-F01-3MDF03-O-050812 50 NR NR 
C0096781 Rep^ CG MN-F01-3MDF03-0-050812 50 NR NR 

C0096781 Spk K^ CGMN-F01-3MDF03-0-050812 50 NR NR 
C0096781 Spk L^ CGMN-F01-3MDF03-0-050812 500 NR NR 

C0096782^ CGMN-F0 I-3LMF01-0-050812 50 NR NR 

C0096T82 ReD^ CGMN-F01-3LMF01-0-050812 50 NR NR 
C0096782 Spk C* CGMN-F01-3LMF01-0-050812 50 NR NR 
C0096782 Spk D~ CGMN-F01-3LMF01-0-050812 500 NR NR 

C00967B3^ CGMN-F01-3LMF02-0-050812 50 NR NR 

C0095T83 Rap~ CGMN-F01-3LMF02-0-050812 50 NR NR 

C0096783 Spk E^ CGMN-F01-3LMF02-0-050812 50 NR NR 

C0096783 Spk F^ CGMkI-F01-3LMF02-0-050812 500 NR MR 

C0096784^ CGMN-F01-SMDF01 -.0-050812 50 NR NR 
C0096784 Rep^ CGMN..F01 -SMDF01-0-050812 50 NR NR 

G0O~i’l)4 ~pK O^ COMN"I=Ol-OMOF01-0-O,5OI~12 50 NR NR 
C009678,4 Spk H^ CGMN-F01-5MDF01-0,-050812 500 NR NR 

C0096785" CGMN-F01-SMDF02-0-050812 50 NR NR 

C0096785 Reap CGMN-F01-SMDF02-0-050812 50 NR NR 

C0096785 Spk I^ CGMN-F01 -SMDF02-~050812 50 NR NR 

C0096785 Spk J^ CGMN-F01 -SMDF02-0-050812 500 NR NR 

C009~786^ CG MN-F01-SMDF03-{~)50812 50 NR NR 
C0096786 Rep^ CGMN-F01 -SMDF03..0-050812 50 NR NR 

C0096786 Spk C^ CGMN-F01-SMDF03-0-050812 50 NR NR 
C0096786 Spk D~ CGMN-F01-5MDF03-0-050812 500 NR NR 

^ 1,0 g of sample u.~ed for extraction instead orS.0 g. 

NR = Not reported due to qustity cont~’ol result falha’es. See Table VII ’Sun’ogate Spike Recover/Summ~ of 13C-~:OA In 

ComIx~=Ite Fish Samples’ for reanaiyzed results. 

Note: =lnce tills summary tabl~ Shows rounaod results, r~oY~ry values may vary =lightly Worn the values In the raw data. 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Enygcn Study No.: P0001400 

Table IV. Surrogate Spike Recovery of ]3C PFOA in Fish Samples 
Continued 

~:C-PFOA 

Amount Aatount 
Exygen Sample Spiked Rocovsred Recovery 

IO Description (ng/ll) (ng/g) (%) 

C0096787^            CGMN-F01-5LMF01-0-050812 50 NR NR 
C00~6T87 Rep" GGMN-F01-OLMF01-O-050812 50 NR NR 

C0096787 Spk E~ CGMN-F01-SLMF01-O-050812 50 NR NR 
C0096787 Spk F* CGMN-F01*SLMF01-0-050812 500 NR NR 

C0096788^ CGMN-F01-5LMF02~-050812 50 NR NR 
C0096788 Rep^ CGMN-FO1-5LMF02~-050812 50 NR NR 

C0096788 Spk G^ CGMN-F01-5LMF02~-050812 50 NR NR 
C0096788 SI:~ H~ CGMN-FO1-5LMF02-0-050812 500 NR NR 

Average: 93 
Standard D~vlatlo~: 19 

^ t.0 g of sample used for extradlon instead of 5.0 g. 

NR "~ Not revorted due to ¢luall~y control result failures. See Table VII ~Jr~O~st~ Sptk~ R~o~/Surr~m~ of I:=C-PFOA In 

Composite Fish Samples’ for reanalyzed results. 

Note: Since this summary tal~ shows rounded results, recover/Yalues may very slightly ~ the values In the raw data. 
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Interim Report #6 - Analysis of Comge Grove Fish Samples Exygen Study No.: PO001400 

Table V. Summary of PFBS and PFOA in Composite Fish Samples 

Client ~mp~l IO 

CGMN-F01-3LMW01-0.050812 

C GMN-F01-3LMW01-O-050812~ 

CGMN-F01-3LMW02-O-050812 

CGMN-F01-3LMW02-0-050812° 

CGMN-F01-3LMW03-0-050812 
CGM N~F01-3LMW03-0.OS0812° 

CGMN-F01-SLMW01-0-050812 

CGMN-F01 -SLMW02-0,.050812 
CGMN-F01-SLMW03-0-050812 
CGMN-F01 .SLMWQ4-.O-050812 

CGMN-F0 I-SLMW05-O-050812 

CGMN-FOt -1LMFO 1-0-05~812 
CGMN-F0t -1 LMF02-0-OS081:2 

CGMN- F01-3MDF01-O-050812 
CGMN- FO| -3MD F02~}-050812 

CGMN- FO1-3MDF03-0-O506 f 2 

CGMN- FO1-3LM F01-0-050812 
CGMN-FO1-3LM FO2-0-050812 

CGMN-FO t -5 MD F01-0-0508’12 

CGMN-F01 oSM DFO2-O-05(~ 12 
CGMN-F01 -SMDFO,~-0-OSO~ 12 

CGMI~I-Fol -SLMF01-0-0.50612 
CGMN-F01 -SLMF0~-o-0ro0812 

127 ~ 

116 ~ 

173        ~ 

140 6O 
170 60 

0,516 30 

0.644 30 

3.29 30 
3.12 30 

1.00 30 

1.06 30 

ND 30 

0.~ 30 
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Int~’im Report #6 - Analysis of Cottage Grove Fish Samples E~ygcn Study No.: P0001400 

Table VI. Matrix Spike Recovery of PFBS and PFOA in Composite Fish 
Samples 

~;GMN-F01..3LM~N01-Q-050~ 12~ 

CGMN .F0 I,-3LM~N01-O-05081 ~. 

CGMN.F01-3LMW03..0-050812~ 
|C088~32 Spk G. lo ng/O Lab 

CGMM-F01 ~LMW0~..¢.O=~0812* 

CGMN-FOt -1 LMFC-0-050812 

CGMN-F01-1 LMFC-0-050812 

CGMN-F01-3MDFC-O-050812 

GGMN-FO 1-3MDFC-O-050812 

CGMN-F01-3LMFC-G.050812 

CGMN-I:01-3LMFC.O.050~12 

CGMN-F0 t -5 MDFC-O-050812 
Lab Spike 

CGMN-F01 -SLMFC-0-050812 

CG MN-F01 .-SLM F C.O-0,50~ 1 Z 

C4 Sul~ona~ PFB~ C8 ~ PFOA 
Amount Amt Found Amount Amount And round    Amount 
5p~.ed In Sample Recxwered Recovmy Spiked in ~ample Recovered 

10~ 

10 

10~ 

10 

10 

10 

100 

127 140 

127 172 

173 177 

173 330 

140 152 

140 183 

(%) 

10 

45 100 

10 

157 100 

10 

10 

10 

IO0 

10 

100 

100 

10 

100 

0.~ 9.5~ 90 

0.8G8 115 114 

Nn 124 124 

0.516 106 105 

3,29 13.7 104 

3.29 120 117 

~.00 10.8 98 

ND 130 130 

SmndarU DevlrJon |n~12): 11 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Table VII. Surrogate Spike Recovery of 13C PFOA in Composite Fish 

Samples 

13C-PFOA 

Amount Amount 
Exygen Sample Spiked Recovered Recovery 

C0096730" CGMN-F0 t-3LMW01-0-050812 10 6.08 61 
C0096730 ReI:P CGMN-F0 I-3LMW01-0-050812 10 5.96 60 

C00~6730 Spk C^ CGMN-F01-3LMW01-0-050812 10 6.16 62 
C0096730 Spk D^ CGMN-F01-3~01-O-050812 100 108 108 

CD093731 ^ CGMN-F01-3LMW02-0.~50812 10 8.12 81 
C0096731 Rep^ CGMN-F01-3LMW02-O-050812 10 8.16 82 

C0096731 Spk E^ CGMN-F01-3LMW02-O-050812 10 8.52 85 
C0096731 Spk F^ CGMN-F01-3LMW02-0-050812 100 122 122 

C00~6732^ CGMN-F01-3LMW03-O-050812 10 8.76 8~ 
C009~732 Rel~ CGMN-F01-3LMW03-0-050812 10 8.t6 82 

C0096732 SI0k G^ CGMN-F01-3LMW03-~050812 10 9.40 94 
C0096732 Spk H^ CGMN-F01-3LMW03-O-050812 100 112 112 

(30141931 CGMN-F01-5LMWC-0-050812 10 8.96 90 
C0141931 Rel:) CG MN-F01-SLMWC=0-050812 10 8.76 88 

C00141931 Spk I CGMN-F01-SLMWC-0-050812 10 8,68 87 

C00141931 Sl:~k J CGMN-F01-5LMWC-0-050812 100 116 116 

C0141932 CGMN-F01-1LMFC-0-050812 10 11.4 114 
C0141932 Rep CGMN-F01-1LMFC-O-050812 10 11.9 119 

C0141932 Spk K CGMN-F01.1LMFC-0-050812 10 11.4 114 
C0141932 Spk L CGMN-F01-1LMFC-0-050812 100 121 121 

CO 141933 CGMN-F01-3MDFC-0-050812 10 10.6 106 
C0141933 Rep CGMN-FO1-3MDFC-0-050812 10 11.0 110 

C0141933 Spk C CGMN-F01-3MDFC-0-050812 10 10A 104 

C0141933 Dpk D CGMN-F01-3MDFC-0-050812 100 105 105 

C014193~ CGM N-FO1-3LM FC-O.~508 | 2 10 9.88 g7 

C0141934 Rep CGMN-F01-3LMFC-0-0fi0812 10 10.0 100 

C0141934 Spk E CGMN-F01-3LMFC-O-050812 10 9,96 100 

C0t41934 SI~ F CGMN-F01-3LMFC-0-050812 100 114 114 

C0141935 CG MN-F01-5MDFC-0-050812 10 9.40 94 
C0141935 Rep CGMN-F01 -SMDFC-O-050812 10 9.68 97 

C0141935 Spk G CGMN-F01-5MDFC-0-050812 10 9.56 56 
C0141935 SI~ H CGMN-F01-5MDFC-O-050812 100 109 109 

CO 1491936 CGM N-F01-5LMFC-0-050812 10 10.6 106 
CO 141936 Rep CGMN-F0! -5LMFC-O-050812 t0 11.3 113 

C0141936 Spk I CGMN-F01-5LMFC-O-050812 10 11.1 111 
C0141936 Spk J CGMN-F01-5LMFC-O-050812 100 129 129 

Standand Deylatlon: 17 

^Sample was re-e~racted only. There w~ no compos~ made for this ~mple. 
Note: SinCe tM= =umm~ry table =~ow= rouncleO results, recovery val~ may vary =llglff~y from ~e values In the raw 
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Interim Report #6 - Analysis of Cottage G-rove Fish Samples Exygen Study No.: P0001400 

FIGURES 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 1. Typical Calibration Curve for PFOA in Methanol 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples     Exygen Study No.: P0001400 

Figure 2. Non-extracted Standards of PFOA in Methanol, 0.5 ng/mL and 
1.0 ng/mL, Respectively 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 3. PFOA in Control Fish Blank, 2.5 ng/g Fortified Control Fish 
Spk A, and I0 ng/g Fortified Control Fish Spk B, Respectively 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 4. Chromatogram Representing a Fish Sample Analyzed for 
PFOA (Exygen ID: C0096710, Data Set: 102605A) 
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Interim Report #-6 -Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 5. Typical Calibration Curve for 13C PFOA in Methanol 
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Int~’im Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 6. Non-Extracted Standards of ]3C PFOA in Methanol, 0.5 ng/mL 
and 1.0 ng/mL, Respectively 
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Interim Report #-6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 7. ~C PFOA in Control Fish Blank, 2.5 ng/g Fortified Control 
Fish Spk A, and 10 ng/g Fortified Control Fish Spk B, 
Respectively 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygcn Study No.: P0001400 

Figure 8. Chromatogram Representing a Fish Sample Analyzed for 13C 
PFOA (Exygen ID: C0096710, Data Set: 102605A) 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 9. Typical Calibration Curve for PFBS in Methanol 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 10. Non-Extracted Standards of PFBS in Methanol, 0.5 ng/mL and 
1.0 ng/mL, Respectively 

O53 

Exygen Research Page 62 of 130 

2095.0506 
3MA01552283 



Interim Report #6 - Analysis of Cottage Grove Fish Samples Exyg~n Study No.: P0001400 

Figure 11. PFBS in Control Fish Blank, 2.5 ng/g Fortified Control Fish 
Spk A, and 10 ng/g Fortified Control Fish Spk B, Respectively 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 12. Chromatogram Representing a Fish Sample Analyzed for 
PFBS (Exygen ID: C0096710, Data Set: 102605A) 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygcn Study No.: P0001400 

Figure 13. Typical Calibration Curve for PFHS in Methanol 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 14. Non-Extracted Standards of PFHS in Methanol, 0.5 ng/mL and 
1.0 ng/mL, Respectively 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples    Exygen Study No.: P0001400 

Figure 15. PFHS in Control Fish Blank, 2.5 ng/g Fortified Control Fish 
Spk A, and 10 ng/g Fortified Control Fish Spk B, Respectively 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 16. Chromatogram Representing a Fish Sample Analyzed for 
PFHS (Exygen ID: C0096710, Data Set: 102605A) 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 17. Typical Calibration Curve for PFOS in Methanol 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 18. ]~on-Extracted Standards of PFOS in Methanol, 0.5 ng/mL and 
1.0 ng/mL, Respectively 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 19. PFOS in Control Fish Blank, 2.5 ng/g Fortified Control Fish 
Spk A, and 10 ng/g Fortified Control Fish Spk B, Respectively 
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Interim Report #6 - Analysis of Cottage Grove Fish Samples Exygen Study No.: P0001400 

Figure 20. Chromatogram Representing a Fish Sample Analyzed for 
PFOS (Exygen ID: C0096710, Data Set: 102605A) 
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STL 
sTL Chicago 

2417 Bond Street 
University Park, IL 60466 

Tel: 708 534 5200 Fax= 708 534 5211 
www, stl-inc.cam 

S ignatu e~/~ J 
Name : Ric~C. Nright 

Title: Project Manager 

E-Mail: rwright@stl-inc.com 

Date 

STL Chicago 
2417 Bond Street 
University Park, IL 60466 

PHONE: (708) 534-5200 
FAX..: (708) 534-5211 

This Report Contains (.~) Pages 

Severn Trent Laboratories, Inc, 
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STL Chicago 
Wet Chemistry Case Narrative 

Client: 
Job #: 

Weston Solutions, Inc. 
236865 Date Rec’d: 05/23/05 

1. This narrative covers the analysis of the samples in the above Job # for reactive CN and 
sulfide, flash point, pH, and TOC by the methods cited on the Laboratory Test Results 
pages. 

2. The analysis was done within the EPA holding times. Refer to the Laboratory Chronicle 
Page for dates of sampling, receipt, and analysis. 

3. The method blanks were less than the reporting limits. 

4. The LCS recoveries were within acceptance limits. 

5. See the Quality Control Results page for details of all matrix QC and non-matrix QC. 

Diane L. Harper 
Wet Chemistry Section Manager 

Date 
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Severn Trent Laboratories - Chioago 
METALS CASE NARRATWE 

Client: Weston Solutions, Inc. 
Project ID: Conf. - Cottage Grove 
STL Job#: 236865 

Date Reed: 05/23/05 

1. This narrative covers the Metals analysis of samples received inthe above STL Job 236865. 

Method Refs: USEPA, SW-846 

2. All analyses were performed within the required holding times. 

3. All Initial and Continuing Calibration Verification (ICV/CCV’s) were within control limits. 

4. All Initial atad Continuing Calibration Blanks (ICB/CCB’s) were within control limits. 

5. All. Preparation/Method Blanks were less than the reporting limits. 

6. All ICP Interference Cheek Samples (ICSA and ICSAB) were within control limits. 

7. Laboratory Control Sample (LCS) recoveries were within the 80-120% control limits. 

8. Matrix QC was performed on an alternate Job. 

Seetion Manager 
Date 
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Severn Trent Laboratories Chicago 
GC/MS Case Narrative 

Weston Solutions 
Confidential Client: Cottage Grove 

Job Number: 236865 
VOA DATA: 

All samples were properly preserved and analyzed within the 14-day hold time from the date of 
collection. 

All of the Method Blanks and Extraction Blank target compounds were below the reporting limits. 

The LCS (Laboratory Control Sample) samples had all controlled spike recoveries within the in- 
house generated QC limits for the water and soil samples. 

Matrix Spike/Matrix Spike Duplicate analyses were mot performed on this sample set. 

All of the volatile samples had surrogate recoveries within the in-house generated QC limits. 

The TCLP samples were prepared using Method 5030. All samples were analyzed following SW~46 
Method 8260B and 8000B. All calibration criteria are met per method or SOP (for minimum R 
values for certain compounds). The low point in the initial calibration verifies the base reporting 
limits. The target compounds were quantitated using the initial calibration. 

7. All of the internal standard areas and retention times were within SOP acceptance limits as compared 
to the corresponding calibration verification standard. 

8. The TCLP samples were analyzed using a 10.0-mL purge volume with a 1/20 dilution. 

2095.0520 
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Severn Trent Services - Chicago 
GC/MS BNA Case Narrative 

Weston Solutions, Inc./Confidential Client- Cottage Grove 
Job Number: 236865 
BNA DATA: TCLP 

I. All extractions and analyses were performed within recommended hold-times. 

2. The MB (Method Blank) and the EB (TCLP blank) samples had all analytes undetected. 

3. The LCS (Laboratory Control Sample) had the three control spike recoveries within the in- 
house QC limits. 

4. A MS (Matrix Spike) was not performed. 

5. All samples had all surrogate recoveries within the in-house QC limits. 

6. All samples had all internal standard areas and retention times within the SOP acceptance 
limits as compared to the corresponding calibration verification standard. 

7. All samples were extracted and analyzed following USEPA SW846 8270C protocol. The 
samples and the TCLP Blank was extracted using 100-mL of the TCLP leaehate. The MB 
and the LCS were extracted using 1000-mL ofdeionized water. The results and reporting 
limits were adjusted for the extraction volumes. 

Gary Ryrakar Date 
GC/MS Section Manager 
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5TL Chicago is part of Severn Trent Laboratories, Inc. 

Job Humber.: 236865     . ¯ Project ~urrbar ......... ; 20005459 
customeP...: geston $okut|ons, Inc. customer Project Io .... : CONF. - COTTAGE GROVE 
Attn ....... : Ja{ Kesari Project Description .... : Confidential Ctient - Oottage Grove 

236865-1 

236865-2 

236865-3 

236865-4 

236B65-5 

236865"6 

2~6~65-7 

236865-8 

C6HN SBC D201 0 0200 

C6MN SBC D104 0 0100 

C6HN SBC D104 0 0450 

C6MN SBC D103 0 0350 

C6MN SBG 0103 0 0500 

C6RN D2005 

C6~N SBC D501 0 0150 

C6HN SBC D801 0 0050 

soil 

soil 

Soil 

SoiL 

SoiL 

So~L 

SoiL 

Page I 

05/17/2005 

05118/2005 

05118/2005 

05/19/2005 

05/19/Z005 

05/17/2005 

05/20/2005 

05/20/2005 

11;30 

09:45 

11:20 

08=35 

09:30 

13:00 

10:00 

11:05 

05/23/2005 10;25 

05/23/2005 10:25 

05/23/2005 10:25 

05/23/2005 10:Z5 

05/Z.~/2005 10:Z5 

05J2]/2005 10:25 

05/2~/2005 I0:25 

05/23/2005 10:25 
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. Chicago is part of Severn Trent Laboratories, Inc. 

Job N~’nber; 236855 
LABORATORY CHRONICLE 

Date~ 06/13/2005 

Lab 10:236865-1 Client ID: CBMH SaC 0201 0 0200 Date Recvd: 05/23/2005 Sar~ole Date: 05/17/2005 
METHOD DESCRIPTION RUM# BATCH# PREP ET #IS) DATE/TIME ANALYZED 

EDD Electronic Data Deliverable 1 
Lloyd Kahn Total Organic carbon (soils) 1    150758 150758 05/27/2005 1150 

Lab ID: 236865-2 Client ID: C~N SBC 0104 0 0100 Date Reevd: 05123/2005 Sample Date: 05/18/2005 
METHOD DESCRIPTION RUN# BATCH# PREP 87 #($) DATE/TIHEANALYZED Lloyd ~ahn Total Organic carbon (eDits) 1    150758 150758 05/27/2005’ 1357 

Lab ID: 23~65-3 Client ID: CBMM SBC 0104 0 0450 Pate Recvd: 05/23/2005 Sample Date: 05/18/2005 
METHOD DESCRIPTION RUH# BATCH# PREP BT #IS) DATE/TIME ANALYZED Lloyd Kahn Total Organic Carbon (Soils) 1    150758 150758 05/27/2005 1421 

Lab ID: 236865-4 Client ID: CBNN SBC 0103 0 0350 Date Recvd= 05123/2005 Sample Date: 05/19/2005 
METHOD DESCRIPTION RUN# BATCH# PREP BT #IS) DATE/TIHE ANALYZED 

Lloyd Kahn Total Organic Carbon (Soils) 1    150758 150758 05127/2005 1441 

Lab ID: 236865-5 Client ID: C~HM SBC 0103 0 0500 Pate Recvd; 05/2312005 Sample Date: 05/19/2005 
METHOD DESCRIPTION RUN# BATCH# PREP BT #IS) DATE/TIME ANALYZED 

LLoyd Kahn      Total Organic Carbon (Soils) I    150758 150758 05/27/2005 1502 

Lab ID: 236865-6 Client ID: C~MN D2005 
METHOD DESCRIPTION 

50308 5030CP TCLP/SPLP Prep 
5030B 5030CP TCLP/SPLP Prep 
3010A Acid Dis. Leachates (I~P) 
3510C Extraction for TCLP (SVOC) 
3510C Extraction for TCLP 
1010 Ignitability (Pensky-Martena Closed-Cup) 
7470A Leachable, Mercury (CVAA) 
50108 Leachable, Metals Analysis (ICAP) 
7.3.3.2/9014 React~v|ty, Cyanide 
7.3.4.2/9034 Reactivity, ~u(~de 
7470 SW846 Dig. Leachates (Hg) 
8270C Bamivo~atile Organics 
1311 TCLP Extraction 
1311 TCLP Zero Headspace Extraction 
82~08 Volatile Organics 
~045C pH (Sott) 

Date Recvd: 05/23/2005 
RUN# BATCH# PREP 8T #IS) 

Sample Date: 05/17/2005 

DILUTION 

DILUTIOM 

DILUTIOH 

DILUIlON 

DATE/TIME AkU~LYZED DILUTION 
151302 06/0712005 2046 
151452 06/09/2005 0750 
149954 149796 05125/2005 1820 
150294 149796 05/27/2005 1700 
150847 149796 06/0312005 0700 
150475 150�75 0513112005 1244 
150446 150444-149796 05/27/2005 1538 
150181 149954-149796 05/2612005 1813 
151121 150073 05/26/2005 1159 
150183 150183 05/27/2005 0929 
150444 05/27/2005 1015 
151188 150847-149796 0610612005 1824 1.00000 
1497~6 05/24/2005 1345 
150105 0512612005 1400 
151453 151452-150105 06/0912005 0750 1.0000 
150926 150926 

Lab ID: 236~65-7 

METHOD 

Lloyd Kahn 

Lab ID: 236865-6 
METEOD 

Lloyd Kah~ 

Client ID: CBNM SBC 0501 0 0150 
DESCRIPTION 

Total Organic Carbon (Soils) 

Client ID: C6MN SBC D801 0 0050 
DESCRIPTION 

Total Organic Carbon (sails) 

Date Recvd: 05/?_3/2005 Saw,Die.Date: 05/20/2005 
RUN# BATCH# PREP BT #IS)      DATE/TIME ANALYZED 

1    150758 150758            05/27/2005 1536 

Date Recvd: 0512312005 Sample Date: 05120/2005 

RUN# BATCH# PREP 8T #IS) bATE/TIME ANALYZED 
1    150758 150758 05/27/2005 1~07 

DILUTION 

DILUTION 

Page 11 
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STL, Chicago is part of Severn Trent Laboratories, Inc. 

Job Number.: 236865     S U.R R 0 G A T E R E C 0 V E R ! E S R E P 0 R T Report Date.: 06/13/2005 

I Method ..... ;..: Votatite Organics. Test Matrix,..: TCLP Leach Prep Batch..: 151452 Method Code,,.: 8260B 
Batch(s) ...... : 151453 

Lab 10 DT Sampte ]D Date     12DCED BRFLBE DBRFLM TOLD8 

LCD 
LC$ 
MB 
236855- 6 
236~58--21 EB1 

C6MM D2005 

06109/2005 104 100 95 95 
06t08/2005 104 101 95 97 
O6/OB/2005 114 96 98 94 
06/09/2005 106 95 98 94 
06/09/2005 108 91 100 96 

Test Test Description Limits 

12DCEB 
BRFLBE 
DBRFLM 
TOLD8 

1,2-DichLoroethane-d4 (surr) 
4-Brol~ofLuorobenzene (surf) 
Dibromofluoromethane (surf) 
Toluene-d8 (surf) 

62 - 127 
67 - 132 
77 - 119 
81 -126 

Page 

2095.0533 
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STL Chicago is part of Severn Trent Laboratories, II~c. 

SURROGATE RECOVERIES REPORT 
Job Number.: 236865                                                          Report Date.: 06113/2005 

Method ...... ..: ~emivo|atite Organics                       Test Matrix...: TCLP Leach             Prep Batch..: 150847 

Method Cede...: 8270                                        Batch(s) ...... : 151188 

LaD ID DT 5ample ID Date     246TBP 2FLUBP ZFLUPH N1TRD5 PHEND5 TERD14 

EB1 06/06/2005 57 71 56 81 36 78 
EB1 0610612005 57 68 53 79 35 80 
EB2 06/06/2005 62 67 53 81 36 85 

LCS 06/0612005 63 82 57 87 38 94 

MB 06/06/2005 59 T5 62 85 40 88 

Test Test Description Limits 

246TBP 2,4,6-Tribromophenot (surf) 29 - 126 
2FLUBP Z-F[uoroblphenyl (surf) 34 - 112 
2FLUPH 2-F[uoropheno((surf) 21 - 100 
NITRD5 Nitrobenzene-d5 (surr) 38 - 113 
PHE~D5 Phenot-d5 (surr) 18 - 100 
TERD14 Terphenyt-d14 (su~r) 10 - 119 

Page 13 
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QUALITY CONTROL RESULTS 
Job Number. : 236865 Report Date.: 06/13/2005 

Test Method ........ : 82TOC Equipment Code .... = GCLIO Analyst... 
M~thod Description. : SemJvolati le Ors~nics Batch ............. : 151188 

Parameter/Test Description Uni ta QC Result     QC Result ’ True Value    Orig. Value QC Catc. * Limits 

Pyrid{ne, TCLP Leach ug/L 200.000 U 
1,4-Dichtorobenzene, TCLP Leach ug/L 100.000 U 
Z-Methytpheno[ (o-cresol), TCLP Leach ug/L 100.000 U 
Hexachtoroethane, TCLP Leach ug/L 100.000 U 
4-Methytphenot (m/p-cresot), TCLP Leac ug/L 100.000 U 
Nitrobenzene, TCLP Leach ug/L 100.000 U 
Hexachtorobutadiene, TCLP Leach" ug/L 100.000 U 
Z,4,6-Trichtoropheno~, TCLP Leach ug/L 100.000 U 
2,4,5-Trichlorophenot, TCLP Leach ug/L 500.000 U 
2,4-Din~troto[uene, TCLP Leach uQ/L 100.000 U 
Rexachlorobenzene, TCLP Leach ug/L 100.000 U 
Pentach(orophenoL, TCLP Leach ug/L 500.000 U 

Page 14 * ~=~ REC, R=RPD, A=ABS Diff., D=% Diff. 

2095.0535 
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I 
QUALITY CONTROL RESULTS 

Job Number.; 236865 " Report Date.’- 06/13/:)005 

I 

QC Type ~ Description Reag. Code Lab ID DiLution F~tor     Date ’ 

Test Method ........ : 8270C Equipment code .... : gCLIO Anatys~...: dpk 
Method Description.: Semivo[atile Organic~ Batch ............. : 151188 

Parameter/Test Description Units     QC ResuLt 

Pyridine, TCLP Leach 
1,4-Pichtorobenzene, TCLP Leach 
2-Methytphenot (o-cresot)~ TCLP Leach 
HexachLoroethane, TCLP Leach 
4-Methytphenot (m/p-creeo!)~ TCLP Leac 
Nitrobenzene, TCLP Leech 
Hexachtorobutadiene, TCLP Leach 
2,~,6-Trichtorophenot, TCLP Leach 
2,4,5-Trich(orophenoL, TCLP Leach 
2,4-Dinitroto|uene, TCLP Leach 
BexachLorobenzene, TCLP Leach 
Pentachtoropheno[0 TCLP Leach 

ug/L 200.000 U 
ug/L 100.000 U 
ug/L 100.000 U 
ug/L 100.000 U 
ug/L 100.000 U 
ug/L 100.000 U 
ug/L 100.000 U 
ug/~ 100.000 u 
ug/L 500.000 U 
ug/L 100.000 U 
ug/L 100.000 U 
ug/L SO0.O00 U 

ResuLt    True VaLue    Orig. VaLue gC talc. * L{mits    F 

Page 15 * ~=X REC, R=RPD, A=ABS Diff., D=~ Diff. 

2095.0536 
3MA01552313 



Job Number.: 236865 QUAL r TY CONTROL RESULTS 

gC Type___J Descr fption 
J Reag. Code ~ID 

Test Method ........ : 8270C Equipment Code .... : GCI’IO Method Description.: Semivotatite Organics 
Batch ............. : 151188 

Report Date.: 06/13/2005 

ATTN: " ’iii!!i!ili!ii~!::I’ ~: ~iiiii:.i : :     " 

J D~tution Factor     Date Time 

Analyst...: dpk 

Parameter/Test Description       Units     QC Result     QC Result    True Value    Or~g. Value OC Calc. * Limits    F 

Pyr~dine, TCLP Leach 
1,4-Dich[orobenzene, TCLP Leach 
2-Nethylpheno[ (o’cresot)a TCLP Leach 
Hexachloroethane, TCLP Leach 
4-Methylphenol (m/p-creeD|), TCLP Leac 
Mitrobenzene, TCLP Leach 
Hexachtorobutadiene, 1CLP Leach 
2,4,6-Trich[oropheno|# TCLP Leach 
2,4,5-Trfchtorophenot, TCLP Leach 
2,4-Dinitrototuene, TCLP Leach 
Bexachlorobenze~e, TCLP Leach 
Pentach[oropheno[, TCLP Leach 

ug/L 200,000 U 
ug/L 100.000 u 
ug/L 100.000 U 
ug/L 100.000 U 
ug/L 100.000 U 
u~/L 100.000 U 
uQ/L 100.000 U 
Ug/L 100.000 U 
ug/L 500.000 U 
ug/L 100.000 U 
ug/L 100.000 U 
ug/L 500.000 U 

Page 16 * ~% REC, R=RPD, A=AB$ Oiff., D=% D{ff. 
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QUAL ] TY CONTROL RESULTS | 
Job Mumber.: 23~865 

. 
Report Data.: 06/13/2005 

I Test Method ........ : 8270C Equipment Code .... : 6CLI0 
Ana|yst...: dpk        J Method Description.; Semivotat||e Organics Batch ............. = 151188 

I 

Parameter/Teat Description Units gC Resutt QC Resutt True Vatue Orig. Vatue OC Calc. "* Limits    F 
Pyridine, TCLP Leach ug/L 63,016 100.000 20.000 U 63 ~ 16-100 1,4-Dichtorobenzene, TCLP Leach ug/L 78.095 100.000 10.000 U 78 % 38=100 2-Methytphenot (o-cresot), TCLP Leach ug/L 76.857 100.000 10.000 U 77 % 37-100 Hexachtoroethane, TCLP Leach ug/L 72.158 100.000 10.000 U 72 ~ 34-100 4-Methytphenot (m/p-creso[), TCLP Leac ug/L 74.011 100.000 10.000 U 74 
Nitroben=ene~ TCLP Leach ug/L 79.886 IOOLO00 10,000 U 80 ~ $1-105 Hexachiorobutadiene, TCLP Leach ug/L ~2.966 100.000 10.000 U 63 ~ 41-100 2,4,6-Trichtoropheno[, TCLP Leach ug/L 85.824 100.000 10.000 U 86 ~ 51-101 2,4,5-Trichtorophano[, TCLP Leach ug/L 82.419 100.000 50.000 U 82 % 54-I07 2,4-Dinitrototuene, TCLP Leach ug/L ~5.191 100.000 10.000 U 85 % 56-115 ~exachtorobenzene, TCLP Leach ug/L ?5.485 I00.000 10.000 U 75 % 50-113 Pentachtorophanol, TCLP Leach ’ug/L’ 67.542 100.000 50.000 U 68 % 50-112 

Page 17 * ~=~ REC~ R=RPO, A=ABS Diff., 9=% D~ff. 

2095.0538 
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QUAL I TY CO~T ROL RESULTS 
Job NL~ber. : 256865                                                             Report Date,; 06/13/2005 

Test Method ........ : 8270C Equi~ent Code .... : GCLIO /Inatyst... :. dpk 
Method Descrlption. : Semivolati te Organics Batch ............. : 151188 

Parameter/Test I)escription Units QC ResuLt     QC Resutt TPue Value Orig. Va[ue QC Catc. * Limits 
Pyridine, TCLP Leach ug/L 20.000 U 
1,4-Dichtorobenzene, TCLP Leach ug/L 10.000 U 
2-Hethy[pheno[ Co-cresol], TCLP Leach ug/L 10.000 U 
Hexschtoroethane, TCLP Leach ug/L 10.000 U 
~-Methytpheno[ (m/p-cresot), TCLP Leac ug/L 10.000 U 
Nitrobenzene, TCLP Leach ug/L 10.000 U 
Hexachtorobutadiene~ TCLP Leach ug/L 10.000 U 
2,4,6-Trich[orophenot, TCLP Leach ug/L 10.000 U 
214pS-Trich[orophenot, TCLP Leach ug/L 50.000 U 
2,4-D~nitroto[uene, TCLP Leach ug/L 10.000 U 
Hexach[orobenzene, TCLP Leach ug/L 10.000 U 
Pentachlorophenot, TCLP Leach ug/L 50.000 U 

Page 18 * ~=% REC, R=RPD, A=ABS D~ff.~ D=~ Diff. 
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QUALITY CONTROL RESULTS 
Job Mumber.: 236865                                                              Report Date, : 06/13/2005 

Teat Method ........ : 8260B Equ|pm=nt Code .... ; GCL16 Analyst... : jdn 
Method Description.; Volatile Organics Batch ............. : 151453 

Parameter/Test Description Units QC Result     QC Result True Va{ue Orig. Value �IC Catc. * Limits 

Vinyl chloride, TCLP Leach ug/L !00.000 o 
1,1-DichLoroethene, TCLP Leach ug/L IO0.O00U 
2-Butanone (HEK)~ TCLP Leach ug/L 100.000 U 
Chloroform, TCLP Leach ug/L 100.000 U 
carbon tctrachloride~ TCLP Leech ug/L 100.000 U 
Benzene, TCLP Leach ug/L 100.000 U 
1,Z-Dichtoroethane, TCLP Leach ug[L 100.000 U 
Trich,toroethene, TCLP Leach ug/L 100.000 U 
Tetrach.toroethene, TCLP Leach ug[L 100.000 U 
Chtorobenzene, TCLP Leach ug/L 100.000 U 

Page 19 * ~=X RED, R=RPD, A=ABS Diff., D=~ D~ff. 

2095,0540 
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Job f~umber.; ;~36865          0 U k L I T Y C 0 N T R 0 L R E S U L T $      Report Date.: 06/13/2005 

I Test Method ........ : 8260B Equipment Oode .... : GCL16 Anatyst...: jdn Hethod Deacription..- Votatite Organics BatcM ............. : 151~53 

Parameter/Test Description Units QC Resutt QC Resutt True Value 

Vinyt chtoride, TCLP Leach ug/L 440.306 430.582 SO0.O00 

1,1~Dichtoroethene, TCLP Leach ug/L 604.904 $96.438 500.000 

2-Butanone (MEK), TCLP Leach ug/L 409.448 418.416 500.000 

ch{oroform, TCLP Leach ug/L 510.036 502.236 500.000 

Carbon tetrachLorlde, TCLP Leach ug/L 541.028 536.628 500.000 

Benzene, TCLP Leach ug/L 454.428 456.948 500.000 

1,2-Dtch(oroethane, TCLP Leach ug/L 533.606 530.044 500.000 

Trich[oroethene, TCLP Leach ug/L 506.326 ’499.046 500.000 

Tetrachtoroethene, TCLP Leach ug/L 464,206 477.414 500.000 

ChLorobenzene, TCLP Leach ug/L 455.818 463.848 500.000 

Orig. Vatue QC Catc. * Limits    F 

100.000 U 88 ~ 52-134 
2 R 20 

100.000 U 121 % 51-136 
1 R 20 

100,000 U 82 % 29-139 
2 R 20 

100.000 U tO2 % T5-122 
2 R 20 

100.000 U 108 % 64-132 
1 R 20 

100.000 U 91 % 75-122 
1 R 20 

100.000 U 107 % 67-t20 
I R 20 

100.000 U 101 ~ 75-124 
I R 20 

100.000 U 93 % 70-125 
3 R 20 

100.000 U 91 ~ 76-116 
2 R 20 

Page 20 * %=~ REC, R=RPD, A=ABS Diff., D=~ Diff. 

2095.0541 
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Job Number.: 236865            .             Report Date.: 06113/Z005 

Teat Method ........ : 8260B Equ|pment Code .... : GCL16 Analyst...: jdn 
Method Description.: Va|ati[e Organ{ca Batch ............. -" 151453 

J 

!z!:: :::~!::i::!!::.::i ! ’: ]: ::.::~::~,:~ ~,:~::::::::::::::, .’:::::-: ......... ~:.::-. ::.: :: ::::: .:::::.:-..: :::! ~,,.., .~,: ........... : :::::::.:: :. ........ : ...... : ....... " i] "i’ ’"IT ~ " ~. 

Parameter/Test Desoription Units 

V|nyl chloride, TCLP Leach ug/L 430.582 
1,1-Dich&oroethene, TCLP Leach ug/L 596.438 
2-Butanone (MEK), TCLP Leech ug/L 418.416 
chloroform, TCLP Leach ug/L 502.236 
Carbon tetrachloride~ TCLP Leach ug/L 536.628 
Benzene, TCLP Leach ug/L ~5&.948 
1~2-Dichloroethane, TCLP Leach ug[L 550.044 
Trichloroethene, TCLP Leech ug/L 499.046 
TeSrachlorosthene, TCLP Leach ug/L 47~.414 
Chlorobenzene, TCLP Leach ug/L 46~.848 

QC Result     QC Result True Value Orig. Value QC Calc. * Limits 

500.000 100.000 U 86 ~ 52-134 
SO0.O00 100.000 U 119 X 51-136 
500.000 100.000 U 84 X 29-139 
500.000 100.000 U 100 ~ 75-122 
500.000 100.000 U 107 X 64-t32 
500.000 100.000 U 91 % 75-122 
500.000 100.000 U 106 % 67-120 
~00.000 100.000 U 100 % 75-124 
500.000 100.000 U 95 % 70-125 
500.000 100.000 U 95 % 76-116 

Page 21 * ~=% REC, R=RPD, A=ABS D.iff., D=~ Diff. 

2095.0542 
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QUALITY CONTROL RESULTS 
Job Number.: 235865                                                             Report Date.: 06/13/2005 

QC Type I 
Description Reag. Code Lab ID D~lution Factor     Date     Time 

Test Method ........ : 8260B Equipment Code .... : GCL16 Analyst..,: jdn 
I 

Method Description. : Votati te Organics Batch ............ = 151453 

Parameter/Test Description Units QC Result     QC Result True Value Orig. Value QC Catc. * Limits F 
Vinyl chtor|de, TCLP Leach ug/L 100.000 U 
1,1-Dichtoroethene, TCLP Leach ug/L 100.000 U 
2-gutanone (HEK), TCLP Leach ug/L 100.000 U 
Chloroform, TCLP Leach ug/L 100.000 U 
Carbon tetrachtoride, TCLP Leech ug/L 100.000 U 
Benzene~ TCLP Leach ug/L 100.000 U 
1,2-Dich[oroethane, TCLP Leach ug/L 100.000 U 
Trfch[oroethene, TCLP Leach ug/L 100.000 U 
Tetrachtoroethane, TCLP Leach ug/L 100.000 U 
Chtorobenzene, TCLP Leach ug/L 100.000 U 

Page 22 * ~=% REC, R=RPD, A=ABS Diff., D=~ Diff. 

2095.0543 
3MA01552320 



I 
" Jo 

" Q u A L I T Y C O N T R O L R E S U LT 5 
! b ~lumber. : 236865 

. 

Report Date.: 06/13/2005 

J 

Test Method ........ : 6010B Equipment Code .... : ICP4 Anatyst...: tds 
Method Description.: Leachabte, Metat~ AnaLysis (]CAP) Batch ............. = 150181 

Parameter/Test Description Units QC Resul.t     QC ResuLt True Vatue Orig. Vatue OC CarD. * Limits F 

Arsenic, TCLP Leach " mg/L 0.01000 U 
Bar~u~, TCLP Leach mg/L 0.01000 U 
Cadmium, TCLP Leach mg/L 0.00200 U 
Chro~iuB, TDLP Leach mg/L 0.01000 U 
Lead, TCLP Leach mg/L 0.00500 U 
~etenium, TCLP Leach mg/L 0.01000 U 
silver, TCLP Leach mg/L 0.00500 U 

Page 25 * ~=~ RECw R=RPD, A=AB$ Diff., D=~ Diff. 

2095.0544 
3MA01552321 



Job Number..- 236865          Q U A L I T Y C 0 N T R 0 L R E S U L T $      Report Date.: 06113/2005 

QC FyPel Oescpiptien (Raa.. Code l Lab IO Diiution Facto~ Date 

Test Nethod ........ : 6010B Equilxnent Code .... : ]CP4 AnaLyst...; tds I 
Method Description.: Leachabte, Heta[s Analysis (ICAP) Batch ............. : 150181 I 

I 

Parameter/Test Description Units QC Resutt     QC Resutt True Vatue Orig. Value QC Catc. * Limits F 
Arsenic, TCLP Leach mg/L 0.01000 U 
Barium, TCLP Leach mg/L 0.01000 U 
Cadmium, TCLP Leach mg/L 0,00200 U 
chramiun, TCLP Leach mg/L 0.01000 U 
Lead, TCLP Leach mg/L 0.00500 U 
Setenium, T£LP Leach rng/L 0.01000 U 
S(tver, TCLP Leach ~g/L 0.00500 U 

Page 2& * ~ REC, R=RPDr A=AB$ Diff., D=~ Diff. 

2095.0545 
3MA01552322 



QUAL.% TY CONTROL RESULTS " I 
Job t~umber.: 236865 Report Date..’ 06/13/2005 

I 

OC TypeI Description J Reag. Code LablD Di [u~ion Factor Data Ti~elI 

Tes~ Method ........ = 6010B Equipment Cede .... ; XCP4 AnaLyst...: tds 
Method Description.: Leachabte, Metats Anetysis (I~AP) Batch ............. = 150181 

Parameter/Test Description Units QC Resu|t gC Resutt True Vetue 

Arsenic, TCLP Leach mg/L 0.10135 0.10000 
Barium~ TCLP Leach mg/L 1.91758 Z.00000 
cadmium, TCLP Leach mg/L 0.05023 0.05000 
Chromium, TCLP Leach nlg/L 0.19717 0.20000 
Lead, TCLP Leach mg/L 0.10452 0.10000 
Selenium, TCLP Leach mg/L 0.09543 B - 0.10000 
~i|ver, TCLP Leach mg/L 0.04579 B 0.05000 

Orig. VaLue 0C Catc. 

101 

100 

105 
95 
92 

Limits    F 

80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 

Page 25 * ~=~ REC, R=RPD, A=ABS Diff., D=~ Diff. 

2095,0546 
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QUAL I IY CONTROL RESULI$ 
Job Nunf~er.: 236865                                                             Report Date.: 06/13/Z005 

QC. Lab 10     Reagent Units QC Result     QC Result True Value Orig. Value QC Catc, F * Limits Date    Time 

RB 150073-004 mg/L 0,01000 U 05/26[2005 1156 
LCS 150073-005 I05BSTCH2 mg/L 0.09190 0,10000    0,01000 U 92 % 85-115 05/26/2005 1157 

Lab IO     Reagent Units 

150758-003 mg/Kg 

QC Re~u[t     QC Result True Value Orig, Value QC Catc, F *, Limits Date    1(me 

29.00 U 05/21/2005 0821 

Lab ID     Reagent     Units QC Result 

150758-004 IOOFSTLK3 mg/Kg 5441.7~ 

QC Result    True Value Orig. Velue QC Catc. F * Limits      Date    Time 

4780,00 114 % 53-140 05/Z7/2005 0852 

Lab ID     Reagent     Units     QC Result     QC Result    True Value Orig, Va[ue QC Ca[c, F * Limits 

236865-6 pN Unit~ 7,98000 7,~9000 0.01000    A 0,20000 

Date    Time 

~ Lab I0 Reagent Units Q~ Result QC Result True Value Orig, Value QC CBlc, F * Limits gate Time 

~ 236865-6 p~ Units T.98000 7.990D0 0.01000 " A 0.20000 
~P 150926-002 I05EPHTB p~ Units 7,00000 7,00000 0,00 A 0,20000 
=P 150926-003 I05EPHTB p~ Units 6.9B000 7.00000 0.02000 A 0.20000 

Lab ID     Reagent     Units QC Result     QC Result True’Value Orig. Value QC talc, F * Limits Date    Time 

150183-001 mg/~g 8.80 U 05/27/2005 0905 
150183-002 I05BSTSFIA mg/Kg i39.03 B 185,60 8,80 U 75 % 25-116 05/27/2005 0907 

Page 26 * %=% REC, ~=RPD, A=A~ bi~f., D=~ Diff. 
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¯ Q UA L I T Y 0 0 (( I ~ 0 L ~(E $ U L T S I Job Number. : 236865 - Report Date, : 06/13/2005 

~C Lab ID     Reagent Units QC Result     QC Result True Value Orig, Value QC Catc. F * L~mits Date    Time 

~B t50293-007 ug/L 0.20 U 05/27/2005 1331 
:CS 150293-008 HO4LSTK010 ug/L 1.95 2.00 0.20 U 98 % 80-120 05/27/2005 1333 
~B1 150293-009 784 mg/L 0.00200 U 05127/2005 1335 
~B1 150293-024 786 mg/L 0.00200 U 05/2712005 1415 
4B 150444-007 ug/L 0.20 U 0512712005 1439 
.CS 150444-008 HO4LSTK010 ug/L 1.87 .2.00 0.20 U 94 % 80-120 05/2712005 1441 
ZB1 150444-009 776 mg/l 0.00200 U 05/27/2005 1443 
ZB1 150444-011 781 n~/L 0.00200 U 05/27/2005 1447 
~B2 150444-012 781 mg/L 0.00200 U 05/27/2005 1450 
!B3 150444-031 785 mcj/L 0.00200 u 05/27/2005 1540 

Page 27 * %=~ REC, R=RPD, A=ABS Diff., D=% Diff. 
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REPORT CONNENTS 
1) ALl pages of this report are integral parts of the analytical data. Therefore, this report should 

be reproduced only in its entirety. 
2) SoiL, sediment and slL~ge sample results are reported on a Udry weightIm basis except when analyzed for 

landfill disposal or incineration parameters. All other solid ~atrix sa=ples are reported on an 
received=’ basis unless noted differently. 

3) Reporting Limits are adjusted for sample size used, dilutiens and moisture content if applicable. 
4) The test resuttefor the noted analytical method(s) meet the requirements of NELAC, Lab Cert. tO# 100201 
5) According to ~OCFR Part 136.3, pR, Chlorine Residual and Dissolved Oxygen analyses are to be performed 

immediately after aqueous sample collection. When these parar~eters are not indicated as field (e.g. 
pH Field) they Here not analyzed immediately, but as soon as possible on laboratory receipt. 

Glossary of flags, qualifiers and abbreviations (any number of which may appear in the report) 
Inorganic Qualifiers (Q-Column) 
U Analyte was not detect~l at or above the stated limit. 
< Not detected at or above the reporting Limit. 
J Result is Les~ then the RL, but greater than or equal to the method detection Limit. 
B Result is tess than the CRDL/RLo but greater than or equal to the IDL/t~Lo 
S Result NaB determined by the Hethod of standard Additions. 
F AFCEE= Result is Less than the RL, but greater than or equal to the method detection limit. 
Xnorganic FLags CF[ag Column) 

ICV,CCV,ICS,CCB,~SA~SB,CRI,CRA~RRL; Instrument related OC exceed the upper or to~er 
control Limits. 

* LCS, LCO, MO: Batch QC exceeds the upper or touer control limits. 
+ HSA correlation coefficient is less than 0,995. 
~ NS, HSD: The anatyte present in the original sample is 4 times greater 

than the matrix spi~e concentration; therefore, control limits are not applicable. 
E gO: ~eria[ dilution exceeds the control limits. 
H MB, EB1, EB2, EB3: Batch OC is greater than reporting limit or had a 

negative i~strur~ent reading louer than the absolute value of the reporting limit. 
N MS, MSD: Spike recovery exceeds the upper or to~er control Limits. 
N AS(GFAA) Post-digestion spike uas outside 85-115~ control ~imitso 
Organic ~ualifiers (g - Column) 
U Anatyte Nas no~ detected at or above the stated Limit. 
NO Co~pound not detected. 
J Result is an estimated’ value be[o~ the reporting limit or a tentatively 

identified co~pound (T~C). 
g Result ~as qualitatively confirmed, but not quantified. 
C Pesticide identification was confirmed by6C/R$. 

¥ The chr~natographic response resembles a typical fuel pattern. 
Z The chromatographic response does not resen~ie a typical fuel pattern. 
E Result exceeded calibration range~ secondary dilution required. 
F AFCEE:ResuLt is an estimated value beLo~ the ~eporting li~it or a tentatively identified compound (TIC) 
Organic Flags (Flags Column) 
B RB: Batch OC i~ greater than reporting Limit. 
* LCS, LeD, ELC, ELD, CV, NS, HSD, surrogate: Batc~ QC exceeds the upper or lower control limits. 

EB1, EB2, EB3, HLE: Batch QC i~ greater than reporting Limit 
A Concentration exceeds the instrument calibration range 
a Concentration is below the method Reporting Limit (RL) 
B Compound ~as found in the blank and sample. 
D Surrogate or matrix spike recoveries Nere not 

obtained because the extract ~as diluted For 
analysis; also colr~ounds analyzed at a dilution will be flagged with a D. 

~ ALternate peak selection upon analytical revie~ 
I Indicates the presence of an interfence~ recovery is not calculated. 
H HanuatLy integrated co~pound. 
P The toueP of the t~o values is reportedNhen the % difference betueen the results of t~o GC columns is 
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greater than 25%. 
Abbreviations 

Batch 
CAP 
CCV 
CF 
Cl 
C2 
C3 
CRA 
CRI 
CV 
Dil Fac 
01 

D3 
bLFac 

DSL 

EEl 
EB2 
EB3 
ELC 
ELD 
I CAL 

IOL 
ISA " 
ISB 
Job No. 

LCO 
LCS 
MB 
MO 

MLE 
RRL 
HSA 
MS 
HaD 

PREPF 

RA 
AI 
A2 
A3 
RD 
RE 
RC 
RL 
RPD 
RRF 
RT 

Poet Digestior~ Spike (6FAA Samples - See Note 1 below) 
Designation given to identify a specific extraction, digestion, preparation set, or analysie set 
Capillary Col~ann CCB Continuing Calibration Blank 
Continuing Calibration Verification 
Confirmation analysis of original 
Confirmation analysis of A1 or 
Confirmation analysis of A2 or D2 
Confirmation analysis of A3 or 05 
Low Level Star~dard Check - GFAA; Mercury 
LON Level S~a~ard Check - 
Cat~tb~at~on Ver~ftcatt~ Standard 
~{Lut{on Facto~ - Secondary dilution 
Dilution 1 
Dilution Z 
Di(ution ] 
De~ec~ion L~mit Factor 
Disti(~ed Standard - H~gh’leveL 
Oisti(l~ Standard - LoH Level 
Distilled S~andard - Medi~. Leve~ 
Extraction B{ank I 
Extraction B(ank 2 
Ol B(ank 
Method Extracted LCS 
Method Extracted L~ 
Initia~ cat~bration 
Initial Calibration B~ank 
Initial catibFa~io~ 
Instr~ent Detection LiBit 
~nterference Check Saute A - leAP 
Interference Check sa~ie B - leAP 
The first six digits of the saute ID ~ich refers t~ a sp~ific client, projec~ a~ sable g~oup 
Lab Ib A~ 8 n~er Unique L~ato~y ~nt~f~cat~on 
Laboratory con~o[ StandardDupticate 
Labora~orv Control StandaP~ ~ith reagent grade uater oP a matrix free fr~ ~ha anaLy~e of ~n~erest 
Nethod Blank oP [PB) Preparation BLank 
Heth~ B~ticate 
Neth~ 9e~ect~ L~m~t 
Hed~ Level Ex~Fac~ion Blank 
Neth~ Re~ttng Liait Standard 
Neth~ of Stan~dAddit~ons 
Natr{x Spike 
Nat~x sp~ke D~I{cate 
Not De~ected 
Prepara~ion factor us~ ~ the Laboratory’s Info~a~ion Nanagement Sys~ {LINS) 
Pos~ D~ges~ion ~pike 
Re-analysis of original 
Re-ana~ysi~ of D1 
Re-ana[ys~s of DZ 
Re-anaLysts of D5 
Re-extraction of 
Re-extraction o~ original 
~-~xtraction C~fir~tion 
Reporting Limit 
ReLative Percen~ D~ffePenc~ of duplicate ~unrounded) ana[yses 

Relative R~ponse Facto~ 
Retention T~ 
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RTW 

SCB 
SD 
UCB 
SSV 

PH~ 
LCDP 
MDPH 
MDFP 
LCFP 
01 

G3 
G4 

Retention Time Window Sample IDA 9 digit number unique for each sample, the first 
six digits are referred as the job number 

Seeded Control Blank 
Serial Dilution (Calculated when sample concentraLion exceeds 50 times the MDL) 
Unseeded Control Blank 
Second Source Verification Standard 
Solid Laboratory Control Standard(LOS) 
pH Calibration Check LCSP pH Laboratory control Sample 
pH Laboratory Control Sample Dup|icate 
pH Sample Duplicate 
F[ashpoint Sample Duplicate 
Flashpoint LCS 
Gelex Check standard Range 0-1 
Gelex Check Standard Range 1-10 
Gelex Check Standard Ran9e 10-100 
Getex Check Standard Range 100-1000 

Note 1: The Post Spike Designation on Batch QC for GFAA is designated with an ’,5" added to the current 
abbreviation used. EX. LCS S=LCS Post Spike (G~AA); Meg=MS Post Spike (GFAA) 
Note 2: The MD calculates an abso(ute difference CA) when the sample concentration is less than 5 times the 
reporting limit. The control limit is represented as +/- the RL. 
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STL Chicago 
Wet Chemistry Case Narrative 

Cllcnt: Weston Solutions, Inc. 
Job #: 237037 Date Rec’d: 05/27/05 

1. This narrative covets the analysis of the samples in the abo~ce Job # for CN, r~actiye sulfide, 
flash point, pH, and TOC by the methods cited on the LaboratoE¢ Test Results pages. 

2. The analysis was done within the EPA holding times. Refer to the Laboratory Chronicle 
Page for dates of sampling, receipt, and analysis. 

3. The method blanks wer~ less than the r~porting limits. 

4. The LCS reco~ceries were within acceptance limits. 

5. The r~activc sulfide MS and MSD recoveries were low. See the Quality Conlrol Results page for 
details of all matrix QC and non-matrix QC. 

Diane L. Harper        ~/ 
Wet Chemistry Section Manager 

Date 
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Severn Trent Laboratories - Chicago 
METALS CASE NARRATIVE 

Client: Weston Solutions, Inc. 
Project ID: Confidential Client 
STL Job#: 237037 

Date Recd: 05/27/05 

1. This narrative covers the Metals analysis of smnples received in the above STL Job 237037, 

Method Refs: USEPA, SW-g46 

2. All analyses were performed within the required holding times. 

3. All Initial and Continuing Calibration Verification (ICV/CCV’s) were within control limits. 

4. All Initial and Continuing Calibration Blanks ([CB/CCB’s) were within control lirn2ts. 

5. All Preparation/Method Blanks were less than the reporting limits. 

6. All ICP Interference Check Samples (ICSA and ICSAB) were within control limits. 

7. Laboratory Control Sample (LCS) recoveries were within the 80-120% control limits. 

8. Matrix QC was performed on art alternate Job. 

Date 
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Severn Trent Laboratories Chicago 
GC/MS Case Narrative 

Weston Solutions 
Confidential Client: Cottage Grove 
Job Number: 237037 
VOA DATA: 

1, All samples were properly preserved and analyzed within the 14-day hold time from the date of 
collection. 

2. All of the Method Blanks and Extraction Blank target compounds were below the reporting limits. 

3. The LCS (Laboratory Control Sample) samples had all controlled spike recoveries within the in- 
house generated QC limits for the water and soil samples. 

4. Matrix Spike/Matrix Spike Duplicate analyses were mot performed on this sample set. 

5. All of the volatile samples had surrogate recoveries within the in-house generated QC limits. 

6. The TCLP sanaples were prepared using Method 5030. All samples were analyzed following SW846 
Method 8260B and 8000B, All calibration criteria are met per method or SOP (for minimum R 
values for certain ~ompounds). The low point in the initial calibration verifies the base reporting 
limits. The target compounds were quantitated using the initial calibration. 

7. All of the internal standard areas and retention times were within SOP acceptance limits as compared 
to the corresponding calibration verification standard. 

8. The TCLP samples were analyzed using a 10.0-mL purge volume with a 1/20 dilution. 

Date 
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Severn Trent Services - Chicago 
GC/MS BNA Case Narrative 

Weston Solutions, Inc./Confidential Client - Cottage GTove 

Job Number: 237037 
BNA DATA: TCLP 

l. All extractions and analyses were performed within recommended hold-times. 

2. The MB (Method Blank) and the EB (TCLP blank) samples had all analytes undetected. 

3. The LCS (Laboratory Control Sample) had the three control spike recoveries within the in- 

house QC limits. 

4. A MS (Matrix Spike) was not performed. 

5. All samples had all surrogate recoveries within the in-house QC limits. 

6. All samples had all internal standard areas and retention times within the SOP acceptance 
limits as compared to the corresponding calibration verification standard. 

7. All samples were extracted and analyzed following USEPA SW846 8270C protocol. The 
samples and the TCLP Blank was extracted using 100-mL of the TCLP leachate. The MB 

and the LCS were extracted using 1000-mL ofdeionized water. The results and reporting 
limits were adjusted for the extraction volumes. 

David P. 
GC/MS Dept. 

Date 
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STL Chicago is part of Severn Trent Laboratories, inc. 

I Job N~mber.: 237037 Project Number ........ ’: 20005459 
J Customer...: ~eston So[utions, Inc. Customer Project ID....: CONFIDENTIAL CLIENT 

J Attn ....... : Jai Kesari     " Project Description .... : Conf~dentfa| Client - Cottage Grove 

237037- I 

2:37037-2 

237937-3 

237037-4 

237037- 5 

237037-6 

CGMN SBC FTA02 00150 

CGHN SSC 0101 00200 

CGMN SBC WPA01 00150 

CGMN SBC BKG01 00000 

CGMN SBC B1501 00100 

CGMN WASTE #2 

Soil 

So~L 

soil 

soil 

05/23/2005 

05/24/2005 

05/25/2005 

05/25/2005 

051~5/2005 

05/26/2005 

13:~0 

13:40 

09:40 

10:40 

12;50 

10:30 

05/27/2005 

05/27/2005 

05/27/2005 

05/27/2005 

05/27/2005 

05/2T/2005 

08:45 

08:45 

08:45 

08: 45 

06:45 

06:45 

Page 1 

2095.0558 
3MA01552335 



2095.0559 
3MA01552336 



2095.0560 
3MA01552337 



:i:~:~:i~. 

:~:i~ :! 

2095.0561 
3MA01552338 



2095.0562 
3MA01552339 



^2 

2095.0563 
3MA01552340 



2095.0564 
3MA01552341 



2095.0565 
3MA01552342 



gTL Chicago is part of Severn Trent Laboratories, inc. 

Job Number: 257037 

LABORATORY cHRoNICLE 
Date= 06113/2005 

Lab ]D: 237037-1 CLient ]D: CGt4N SBC FTAOZ 00150 Date Recvd: 05/27/2005 Sample Date: 05J23/2005 

HETHOD DESCRIP1]ON RUN# BATCH#, PREP BT #(B) DATE/TIME ANALYZED 

EDO ELectronic Data Deliverable 1 

Lloyd £ahn Total Organic Carbon (Soils} 1    151124 151124 06/02/2005 1144 

Lab ]D= 237037-2 Client IO: CGHN SEC 0101 00290 
METHOD DESCRIPTION 

Lloyd Kahn Total Organic Carbon (Soils) 

Date Recvd: 05/Z7/2005 5ample Date: 05/24/2005 
RUN# BATCH# PREP ST #(S)     PATE/TIME ANALYZED 

1    151124 15112~           06/02/2005 1209 

Lab IP: 237037-3 CLient IO: CONN SBC SPA01 00150 
HETHOO DESCRIPT]OR 

lloyd Kahn Total Organic Carbon (Soils) 

Date Recvd: 05/27/2005 Sample Date: 05/25/2005 
RUN~ BATCH# PREP BT #(B)     DATE/TINE ANALYZED 

1    151124 1511?4           06/0~/2005 1734 

Lab IP= 237037-4 CLient ID: CGI~W SBC BKG01 00000 Pate Recvd: 05/27/2005 sample Date: 05125/~005 

RETHOO , DES~RIPT]OR RUN# BATCH# PREP BT #(S) DATE/T[NE ANALYZED 

LLoyd KahnI Total Organic Carbon (Soils) 1    151124 15112& 06/OZ/ZOO5 1Z59 

Lab [P; 237037-5 Ctien~ ID: CGRN SBC 61501 00100 Date Recvd= 05/27/2005 Sample Date= 05/25/2005 

HETHOD DESCRIPTION RUN# BATCH# PREP iT #(S) DATE/T~HE ANALYZED 

Lloyd Kahn Total Organic Carbon (Soils) 1    151124 151124 06/02/2005 132~ 

Lab ID: 237037-6 Client [D: CGRN ~ASTE #2 -Date Recvd= 05/27/2005 Sample Date: 05/26/2005 

HETHOD DESCR~P~[O~ RUN# BATCH# PREP BT #(S) DATE/TIRE ANALYZED 

50308 5030CP TCLP/SPLP Prep 1 1514~5 06/0812005 2008 

3010A Acid Dig. Leachates (]CAP) 1 15065~ 150489 06/01/Z005 1800 

9014/9010~ Cyanlde (Colorime~ric) 1 150918 150918 06/03/2005 1339 

3510C Extraction for TCLP (SVOC) 1 150847 150489 06/03/2005 0700 

1010 Ignitabitity (Pensky-Martens Cteaed-Cup) 1 150769 150769 06/02/2005 1100 

7470A Leachable, Hercury (CVAA) I 150805 150803-150489 06/02/2005 1357 

60108 Leachable, RetaLs Analysis {ICAP) 1 150790 150654-1504~9 06/02/20C5 10~7 

7.3.4.2/9034 Reactivity, Sulfide 1 150811 150811 06/02/20~5 1~38 

7470 SW8~6 Dig. Leachates (H9) , 1 15080~ 06102/2005 1030 

8270C Semivokatile Organics 1 151188 1508~7-150489 06/06/2005 16~7 

1311 TCLP Extraction 1 150489 05/31/2005 1~00 

1311 TCLP Zero Hea~Lspace Extraction 1 150487 05/31/2005 1400 

82608 Volat{le Organics 1 1514~6 151~45-150487 06/08/2005 2008 

9D~Bc pH (soil) 1 151137 151137 06/07/2005 1035 

DILUTION 

DILUTION 

DILUTION 

D~LUTION 

DILUTION 

1.00000 

1.0000 
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STL Ch(cago is part of Severn Trent Laboratoriee, Inc. 

SURROGATE R E COVE R I E S REPORT 
Job Number.: 237037                                                          Report Date, : 06/13/2005 

Method ........ : Votatite Organics                             Test Matrix..,= TCLP Leach              Prep Batch..: 151445 
Method Code...= 8260B                                      Batch(s) ...... : 151446 

Lab ID DT Sampte ID Date     12DCED BRFLBE DBRFLM TQL08 

LCS 06/08/2005 103 99 9# 96 
HB 06/0812005 108 95 97 95 
236865--21EB! 06/08/2005 107 90 97 93 
236966-:21EBI 06/08/2005 102 83 94 90 
237037--21EB1 06/08/2005 107 89 95 92 
237037- 6 CGMN WASTE #2 06/08/2005 109 90 100 95 

Test Test Oescript~on Limits 

12DCED 1,2-O|chLoroethane-cY~ (surr) 62 - 12T 
BRFLBE 4-Bromofluorobenzene (surf) 67 - 132 
DBRFLM Dibromofluoromethane (surr) 77 - 119 
TOLD8 Toluene-d8 �surf) 81 - 126 

Page 10 
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chicago is part of Severn Trent Laboratories, Inc. 

SURROGATE RECOVERIES REPORT 
Job Number.: Z37037                                                          Report Date. : 06/13/2005 

Method ........ : Semivotatite Organics                      Test Matrix...: TCLP Leach             Prep Batch..: 150847 | 

Method Code...; 8270                                        Batch(s) ...... : 151188 

Lab ID DT Sampte IO Date    Z46TBP 2FLUBP 2FLUPff ,NITRO5 PHEN05 TERD14 

EB1 0610612005 57 71 56 81 36 78 
EB1 06/06/2005 57 68 53 79 35 80 
EB2 06/06/2005 62 67 53 81 36 85 
LCS 0610612005 63 82 57 87 38 94 
MB 06/06/2005 59 75 62 85 40 88 
237037- 6 CG~N WASTE #2 06/06/2005 45 72 48 81 31 75 
237037- 6 MS CGMN WASTE #2 0610612005 59 73 53 82 35 75 

24&TEP 2,4,6-Tribromophenot (surf) 29 - 126 
ZFLUEP Z-Fluorobiphenyl (surf) 34 - 11~ 
2FLUPH g-Fluorophenot �surf) 21 - 100 
NITRO5 Nitrobenzene-d5 (surr) 38 - 113 
PHEND5 ~heno[-d5 (surf) 18 - 100 
TERO14 Terphenyt-d14 (surf) 10 - 119 
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I 

l Te~t Method ........ : 82TOC 
Method Descriptio~.; S~iYolat~le Organics 

Equipment Code .... : GCLIO 
Batch ............. : 151188 

Analyst...: dpk 

Paremeter/Test Description Units QC Result     OC Result    True Value    Orig. Value QC Catc. * Limits 

Pyridine, TCLP Leach "ug/L EO0,O00 U 

1,4-Dichlorobenzene, TCLP Leach ug/L 100.000 U 
2-~ethytphenol (o-cresol), TCLP Leach ~g/L 100.000 U 

He~ach{croethane, TCLP Leech ug/L I00.000 U 
4-~ethy~phenol (~p-cre~ol), TCLP Leac ug/L 100.000 U 

Nitrobenzene, TCLP Leach ug/L 100.000 U 

He~ach(orobutadiene, TCLP Leach ug/L 100.000 U 

2,4,6-TrfchtorophenoL, TCLP Leach ug/L 100.000 U 
2,4~5-Trichlorophenol, TCLP Leach ug/L 500.000 U 

2,4-DinJtrototuene, TCLP Leach ug/L 100.000 U 

Hexachlorobenzene, TCLP Leach ug/L 100.000 U 
Pentachtoropheno{, TCLP Leach ug/L 500.000 U 

Pegs 12 * 7~% REC, R=RPD, A=AB$ Diff., D=% Diff. 
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QUAL I T¥ CO#TROI RESULTS 
Job Number.: 237057                                                          Report Date.: 06/13/~005 

Test Method ........ ; 6270C Equipment code .... : GCLIO Analyst...: dpk 

Method Description.: Se~ivotatite Organics 6a~ch .......... ~..: 151188 

Paramete~Test Description Units OC Result    QC Result True Value Orig. Value QC Calc. * Limits 

Pyridine, ~CLP Leach Ug/L 200.000 U 

1,4-Dichtorobenzene, TCLP Leach ug/L 100.000 U 

2-Methy(pheno~ (o-cresol)# TCLP Leach ug/L 100.000 U 

Hexachloroethane, TCLP Leach ug/L 100.000 U 

4-Methylphenol (rn/p-cresol), TCLP Leac ug/L 100.000 U 

Nitrobenzene~ TCLP Leach ug/L 100.000 U 

Hexachlorobutadiene# TCLP Leach ug/L 100.000 U 

2,4,6-Trichlorophenol, TCLP Leach ug/L 100.000 U 

2,&~5-Trich[oropheno[, TCLP Leach ug/L 500.000 U 

2,4-Dtnftrototuene, TCLP Leach ug/L 100.000 U 

~exachlorobenzene, TCLP leach ug/L 100.000 U 
Pentacfllorophenol, TCLP Leach ug/L 500.000 U 

Page 15 * ~-% RECr R=RPD, A=AB$ Diff., D=~ Diff. 
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QUAL ] TY CONTROL RESULTS 
Job Nt~nber. : 237037                                                             Report Date.: 06/13/2005 

Test Method ........ ." 8270C Equipment Code .... : GCL10 Analyst..,: dpk 
Method Description.; $~n~v~tatiL~ Organlcs Batch ............. ; 151188 

Parameter/Test Description Units QC Result     QC I~esutt True Value Orig. Value QC Ca|c. * Limits F 

Pyridine, ICLP Leach ug/L 200.000 U 
t,4-DichLorobenzene, TCLP Leech ug/L 100.000 U 
2-MethyLphenoL (e-cresol), TCLP Leach ug/L 100.000 U 

Hexach[oroethane, TCLP Leach ug/L 100.000 U 
4-Hethytphenot (~/p-creaol), TCLP Leac u~/L 100.000 U 

Nitrobenzene, TCLP Leach ug/L 100.000 U 
Hexachtorobutadiene, TCLP Leach ug/L 100.000 U 

2,4,6-TrichlorophenoL, TCLP Leach ug/L 100.000 U 
Z~4,5-Tr~chLorophenoL, TCLP Leach ug/L 500.000 U 

2,4-D|n~trotoLuene, TCLP Leach ug/L !00.000 U 

Hexach[orobenzene, TCLP Leach ug/L 100.000 U 
Pentachtorophenol, TCLP Leech ug/L 500.000 U 
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77 

QUAL ] TY CONTROL RESULTS 
Job Flur~ber.: 237037                                                          Report Date. 

Test Rethod ........ : 8Z70C Equipment Code .... = GCLIO AnaLyst...= dpk 

Hethod Description.= SeBivoLeti[e Organic~ Batch ............. : 151185 

Parameter/Test Description Units OC ResuLt gC ResuLt True VaLue Orig. VaLue gC Ca[c. * Limits    F 

Pyridine, TCLP Leach ug/L &3.01& 100.000 ZO.O00 U 63 ~ 16-100 

l~4-Dich[orobenzene, TCLP Leach ug/L 76.093 100.000 10.000 U 78 ~ 38-100 

Z-HethyLphenot (o-cresoL), TCLP Leach u~/L 76.857 100.000 10.000 U 77 ~ 37-100 

Nexachtoroethane~ TCLP Leach ug/L T2.158 100.000 10o000 U 72 ~ 34-100 

4-~ethy[pheno[ (m/p-cresoL), 1CLP Leac ug/L 74.011 I00.000 10.000 U 7~ ~ 35-I0~ 

N|troben=ene~ TCLP Leech ug/L ~.88~ 100.000 10.000 U 80 % $1-105 

HexachLorobutadiene, TCLP Leach ug/L 6~.955 100.000 10.000 U ~3 ~ 41-100 

2,4,5-TrfchtorophenoL, rCLP Leech ug/L 85.824 100.000 10.000 U 86 % 51-101 

2,4,5-Tr~chtorophenol, [CLP Leech ug/L 82.419 100.000 50.000 U 82 % 54~107 

2,4-Dini~rototuene, TCLP Leach ug/L 85.191 100.000 10.000 U 85 ~ 56-11.5 

~exachtorobenzene, T~LP Leach ug/L 75.485 100.000 10.000 U 75 ~ 50-113 

Pentach[orophenoL~ TCLP Leach ug/L 67.542 100.000 50.000 U 68 ~ 50-11Z 

’Page 15 * Y.=~ REC, R=RPD~ A=ABS Diff., D=~ Oiff. 
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~ U .~ L I T Y C ON T.R 0 L R ~: S U L T S 
Job Number.: Z3705T . Report Dote.= 06/13/2005 

Test Method ........ : 8270C 
Method Description.: 5emivolatile Organics 

Equipment Code .... : GCLIO 
Batch ............. : 151188 

Analyst...: dpk 

Parameter/Test Description Units gC Result     QC Result True Value Orig. Value QC talc. * Limits F 

Pyridine, TCLP Leach ug/L 20.000 U 

1,~-Dichtorobenzene, TCLP Leach ug/L I0.000 U 

2-Methy[phenot ~o-creso[), TCLP Leach ug/L 10.000 U 

Hexach(oroethone~ TCLP Leech ug/L 10.000 U 
4-MethylphenoL (m/p-credit), TCLP leac ug/L 10.000 U 

N~trobenzene, TCLP Leach ug/L 10.000 U 

Hexachlorobutadiene, TCLP Leach ug/L 10.000 U 

2,6,6-Trfchtorophenot, TCLP Leach ug/L 10.000 U 
2,4,5-Tr~chLorophenol~ TCLP Leach ug/L 50.000 U 

2,4-Dinitrototuene, TCLP Leach ug/L 10.000 U 

Hexach[orobenzene, TCLP Leech ug/L 10.000 U 
PentachLorophenol, TCLP Leach ug/L 50.000 U 

Page 16 * %=% REC, R=RPD, A=ABS Diff., D=% Diff. 
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Job I~un~bar. : 237037 
QUALITY CONTROL RESULTS 

Report Date. : 06/13/2005 

QC Type Descrfpt|on ReaD. Code Lab ID Date     T~me 

[ Test Method ........ 

: 8270C Equ,~nent Code : GCLIO .... Analyst...: dpk 
Method Description.= Semivotat{~e Organics Batch ............. : 151188 

Parameter/lest Description Units QC Result QC Result True Value Or|g. Value OC Calc. * Limits 
Pyridine, TCLP Leach ug/L 412.457 1000.000 200.000 U ’41 
1,4-9~ch[orobenzene, TCLP Leach ug/L 694.205 1000.000 100.000 U 69 % 38-100 2-Methytpheno((o-cresol), TCLP Leach ug/L 755.849 100~.000 100.000 U 75 ~ 37-100 Hexachloroethane, 1CLP Leach ug/L 621.828 1000.000 100.000 U 62 % 34-100 4-Methylphenol (ra/p-cresot), TCLP Leac ug/L 735.371 1000.000 100.000 U 74 % 35-106 Nitrobenzene, TCLP Leach ug/L 785.401 1000.000 100.000 U 79 ~ 41-105 
Hexachtorobutadlene, TCLP Leach ug/L 559.6~4, 1000.000 100.000 U 5~ % 41-100 2,4,6-Trichlorophenol, TCLP Leach ug/L 812.67~ 1000,000 100.000 U 81 % 51-101 2,4,5-Tr|chtorophenol, TCLP Leach ug/L 831.182 1000.000 500.000 U 83 % 55-107 
2~4-Dfn|troto[uene, TCLP Leach ug/L 88g.368 1000.000 100.000 U 89 % 56-115 Hexachtorobenzene, TCLP Leach ug/L 709.603 1000.000 100.000 U 71 ~ 50-113 Pentach(oropheno!, TCLP leach’ ug/L 687.933 1000.000 500.000 U &Q % 50-112 

Page 17 * ~=~ REC, R=RPD, A=ABS Oiff.~ 0=~ DTf÷. 
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Job Number.: 237037 
QUAL I T¥ CONTROL RESULTS 

Report Date.: 06113/~005 

test Method ........ : 8260B 
Method Description.: Volati[e Organics 

Equipment Code .... : GCL16 

~atch ............. : 151446 

Analyst...: jdn 

Parameter/Test DescHpt~on Units QC Result     ~C Result True Value Orig. Value QC talc. * Limits F 

Vinyl chloride, TCLP Leach uglL 100.000 U 

1,1-Dichloroethene, TCLP Leach uglL 100.000 U 

2-Butanone (MEK), TCLP Leach ug/L 100.000 U 

Chloroform, TCLP Leach ug/L 100.000 U 

Carbon tetrachloride~ ICLP Leach ug/L 100.000 U 

Benzene, TCLP Leach ug/L 100.000 U 

1,2-DichLoroethane, TCLP Leach ug/L 100.000 U 

Trichloroethene, TCLP leach ug/L 100.000 U 

Tetrachtoroethene, TCLP Leach ug/L 100.000 U 

Ch[orobenzene, TCLP Leach ug/L 100.000 U 

Pege 18 %=~ REC, R=RPD, A=ABS Oiff., D=% Diff. 
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Job Nu~er,: 237037 
QUALITY CONTROL RESULTS 

Report Date.: 06/13/2005 

Method Description. : VoLa~l te Organics Bal:ch ............. : 

Parameter/Test Description Units QC Result    OC Result    True Value Orig. Value QC Catc. * Limits    F 

Vinyl chloride, TCLP Leach ug/L I00.000 U -- -- 
lwl-D~chtoroethene~ TCLP Leach Ug/L |00.000 U 
2-Butanone CMEK), TCLP Leach ug/L tO0.O00 U 
Chloroformr TCLP Leach ug/L |00.000 U 
Carbon tetrachloride, TCLP Le~ch ug/L 100.000 U 
Benzene, TCLP Leach ug/L 100.000 U " 
lw2-Dich[oroethaner TCLP Leach ug/L iO0.O00 U 
Tr|ch[oroethene, TCLP Leach ug/L 100.000 U 
Tetrachtoroethene, TCLP Leach ug/L 100.000 U 
Chtorobenzene, TCLP Leach ug/L 100.000 U 

Page 19 * [=~ REC, R=RPD, A=ABS D|ff., D=[ Diff. 
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Job Number.: 237057 
QUAL I T¥ CONTROL RESU L~ $ 

Report Date.: 06/13/2005 

Type Description Reag. Code    J    Lab XD I Oituti~ Factor    Date    Time 

Test Method ........ : 8260B . EqU~l~ent Code .... : GCL16 AnaLyst...: jR 
Method Description.: Votatite Organics Batch ............. : 151446 

Parameter/Test Description Unit~ QC Resutt     QC Resutt True Vatue Orig. Vatue QC ~alc. * L~mfts F 

Vinyl chtor~de, TCLP Leach ug/L 100.000 U 
1,1-DichLoroethene, TCLP Leach ug/L |00.000 U 
2-Butanone (MEK), TCLP Leach ug/L 100.000 U 
Chtoroform, ~LP Leach ug/L 100.000 U 
Carl~on tetrachtori~e, TCLP Leach ug/L 100.000 U 
Benzene, TCLP Leach ug/L 100.000 U 
1,2-Dichtoroethane, TCLP Leach ug/L 100.000 U 
Trichtoroethene, TCLP Leach ug/L 100.000 U 
~etrachtoroethene, TCLP. Leach ug/L 100.000 U 
Ch[orobenzene, TCLP Leac~ ug/L 100.000 U 

Page 20 * %=% REC, R=RPD, A=ABS Diff., D=% Diff. 
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QUALITY CONTROL RESULTS 
Job l~umbe~.’. 237037 Report Date. : 06J13/2005 

Test Hethod ........ ; BZ60B Equil~nent Code .... : GCL16 AnaLyst..,: jdn 
Method Deecription.: Voletite Organics Batch ............. : 151446 

Parameter/Test Oescriptton Units     QC Re~utt     QC Result True Vatue Orig. Vatue QC Catc. * Limits    F 

Vinyt chtoride, TCLP Leach ug/L 419.75& 

1,1-DichLoroethene, TCLP Leach ug/L 568.Z60 
2-Butanone (NEK), TCLP Leach ug/L 450.964 
Chloroform, TCLP Leach ug/L 483.812 
Carbon tetrachtor~de, TCLP Leach ug/L 524.058 
Benzene, TCLP Leach ug/L 446.642 
1,Z-Oich|oroethane, TCLP Leach ug/L 510.630 
Tr{chtoroethene, TCLP Leach ug/L 453,156 
Tetrachtoroethene, TCLP Leach ug/L 456.820 

chlorobenzene, TCLP Leach ug/L 443.474 

500,000 I00.000 U 84 ~ 52~134 
500,000 100.000 U 114 % 51-136 
500,000 100.000 U 90 ~ , 29-139 
500.000 100.000 U 97 % 75-122 
500.000 100.000 U 105 % 64-132 
500,000 100.000 U 8~ g 75-122 
500.000 100.000 U 102 % 67"120 
500.000 100.000 U 91 ~ 75-124 
500,000 100.000 U 91 % 70-125 
500.000 I00.000 U 89 % 76-116 

Page 21 * ~=~ REC, R=RPD, A=AB$ Diff., D=~ Diff. 
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QUALITy CONTROL RESULTS 

Report Date.: 06/13/2005 

Method Description. :Vo[atile Organfcs 
Batch ............. : 1514/,6 

Parameter/Test Description Units     QC Result     QC Result    True Va(ue    Orig. Value QC talc. * 
Limits    F 

Vinyl chloride, TCLP Leach 
ltl-D1chloroether~e, TCLP Leach 
2-Butanone (MEK), TCLP Leach 
chloroform, TCLP Leach 
Carbon tetrachloride, TCLP Leach 
Benzene, TCLP Leach 
1,Z-Olchtoroethane, TCLP Leach 
Trichtoroethene, TCLP Leach 
Tetrach|oroethene, TCLP Leach 
ChLorobenzene, ICLP Leach 

ug/L 100.000 U 
ug/L 100.000 U 
ug/L 100.000 U 
ug/L I00.000 U 
ug/L I00.000 U 
ug/L lO0,O00 U 
ug/L I00.000 U 
ug[L 100.000 U 
ug/L 100.000 U 
ug/L 100.000 U 

Page 22 * ~=g REC, R=RPD, A=AB$ Diff,, ~=~ Dill, 
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QUAL I TY CONTROL RESULTS 
Job Number.’. 237057                                                          Repot1: Date.: 05/13/Z005 

Tes~ He,hod ........ ; 6010B Equipment cede .... : lOPS Anatyst...: tde 

Method bescription.~ Leachab[a, Metats Anatysis ([CAP] Batch ............. : ISOT?O 

Parameter/Test Descrfp~|on Un|ts Oc Resutt QC Resu[t True Value Orig. Vatue" QC Ca[c. * Limits F 

Arsenic, TCLP Leach rng/L 0.01000 U 

Barfum, TCLP Leach ~g/L 0.01000 U 

cadmiums TCLP Leach ~9/L 0.00200 U 

Chromium, TCLP Leach mg/L 0.01000 U 

Lead, TCLP Leach ~9/L 0.00500 U 

Se[enium, TCLP Leach mg/L 0.01000 U 

Sliver, TCLP Leach ~9/L 0.00500 U 

Page 23 * %=~ REC, R=RPD, A=ABS Diff., D=~ Dtff. 
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QUAL [ TY CON]ROL RESULTS 
Job Number. : 237037 Report Date, ; 06/13/2005 

I 

Test Method ........ : 6010B Equipment code .... : ICP5 Analyst...: tds 
Method Description.: Lemehab(e~ Metmlm Analym~m (ICAP) l~tch ............. ~ 150790 

Parameter/Test Description Units QC Result QC Result True Value Orig. VaLue QC care. * Limits F 

Arsenic, TCLP Leach mg/L 0.01000 U 
BattLe, TCLP leach mg/L 0.01000 U 
Cadmium, TCLP Leach mg/L 0.00200 U 
Chromium, TCLP Leach mg/L 0.01000 U 
Lead, ~CLP Leach mg/L 0.00500 U 
gelenium~ TCLP Leach ~g/L 0.01000 U 
Silver, TCLP Leach mg/L 0.00500 U 

Page 24 
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QUALITY CONTROL RESULTS 
Report Date.: 06/13/2005 

I Test Method ........ : 6010B Equip~nt Code..,.: ICP5 AnaLyst...: tds 
Method Pescr~ption.: LeachabLeI Hetata AnaLysis {ICAP) Batch ............. ; 150790 

Parameter/Test Descriptfon Units 

Araenfc, TCLP Leach mg/L 0.01000 U 
Bariur~, TCLP Leach moil 0.01000 U 
Cadmfu~, TCLP Leach ~g/L 0.00200 U 
Chromium~ TCLP Leach mg/L 0.01000 U 
Lead, TCLP Leach mg/L 0.00500 U 
Se|eniu~, TCLP Leach mg/L 0.01000 U 
St(vet, TCLP Leach mg/L 0.00500 U 

OC ResuLt     OC ResuLt    True VaLue    Orig, VaLue OC talc. * Limits    F 

Parameter/Test Description Units OC ResuLt     QC ResuLt    True VaLue    Orig. VaLue QC Cetc, * Limits    F 

Arsenic, TCLP Leach mg/L 0.01000 U 
Barium, TCLP Leach mg/L 0.01000 U 
Cadmfum, TCLP Leach mg/L O.OOZO0 U 
Chromium, TCLP Leach mg/L 0.01000 U 
Lead, TCLP Leach mg/L 0.00500 U 
SeLenium, TCLP Leach mg/L 0.01000 U 
S~tvar, TCLP Leach mg/L 0.00500 U 

Page 25 ~ ~=~ REC, R=RPD, A=ABS Diff., D=~ Diff, 
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QUA L ] TY CONTROL RESULTS 
Job WLr~ber.: 237037    .                                                     Report Pate. : 06/13/2005       ’ 

Test Method ........ : 6010B 
Method D~scription.: Leachable, Meta[~ Analysis (ICAP) 

Equipment Code .... : ICP5 
Batch ............. : 15D790 

Analyst...: tds 

Parameter/Test Description Units QC Result     QC Result True Value 

Arsenic, TCLP Leach ~g/L 0.0~857 B 0.10000 

Barium, TCLP Leach mg/L 1.99410 2.00000 

CadmiUm, TCLP Leach mg/L 0.04931B 0.05000 
Chromium, TcLp Leach mg/L 0.19911 0.20000 

Lead, ~CLP Leach mg/L 0.10660 0.10000 

Selenium, TCLP Leach mgJL 0.09794 B 0.10000 

SilveF, TCLP Leach m9/L 0.04770 B 0.05000 

OF~g. Value QC Catc. * Limits    F 

0.01000 U 99 ~ 80-120 
0.01000 U 100 ~ 80-I~0 
0.00200 U 99 ~ 80-120 
0,01000 U 100 ~ 80-1~0 
0.00500 U 105 ~ 80-120 
0.01000 U 98 ~ 80-120 
0.00500 U ~5 ~ 80-120 

Page 26 * ~=g REC, R=RPD, A=AB$ Diff., 
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DUAL [ TY CONTROL RESULTS 
Job Number,: 237037                                                              Report Date.: 06/13/2005 

QC Lab [D     Reagent Units 

MB 150918-004 mg/L 
LC$ 150918-005 IOSB$TCN2 mglL 

Result    QC Result True Va|ue Orig. Value QC Calc. F * L~mits Date Tims 

0.00260 8 06/03/2005 1331 
0.08780 0.10000 0,00260 B 88 ~ 80-120 06/03/2005 1332 

~C Lab ID     Reagen~ Units QC Result     QC Result True Value Orig. Value OC talc. F * Limits Date    Time 

~B     151124-003 mg/Kg 29.00 U 06/02/2005 0849 

C Lab ]D     Reagent     Units OC Result QC Result True VaLue Orig. Value QC Catc. F * Limits Date    Time 

CS 151124-004 [OOFSTLK5 mg/~g 5059.77 4780.00 106 ~ 53-140 06/02/9005 0914 

; Lab ID     Reagent Unite QC Result OC Result True Value Orig. Value g~ Calc. F * Lim|ts Pate    Time 
~ !51157-00g [05EPHTB pH Units 6.97000 7.00000 0.03000    A 0.20000 06107/2005 1051 
,P 151157-003 105EPHTB pH Units 6.95000 7.00000 0.05000    A 0.20000 06/07/2005 1051 

Lab 10     Reagent     Units ~C Result     QC Result True Va(ue Orig. Ya(ue OC talc. f * Limits Date    Time 

150811-001 mg/Eg 8.80 U 06/02/2005 14~5 
150811-002 ]05BSTSF1A mg/Kg 134.34 B 185.60 8.80 ~ 72 ~ 25-116 0&/02/2005 1429 
237037-6 T05BSTSFI mg/Kg 38.19 B 185.70 8.51 U 21 N ~ 25-116 06/02/Z005 1442 
E37037-6 i05BSTSF1A ~g/Kg 40.60 B    38.19 B 180.00 8.54 U 23 N ~ 25-116 06102/2005 1446 

9 R 50 

Page 27 * ~=~ REC, R=RPD, A=ABS Diff., D=~ Diff. 
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QUAL ] T Y COI~ T eo L RESULTS 

Job Nulnber. : 23T037 ....                                                         Report Date, ; D6/13/2005 

QC Lab Ig     Reagent Units QC Resutt    QC Resu|t True VaLue’ Orig, VaLue QC Calc, F * Limits Date    Time 

MD 150803-007 ug/L O.ZO U 06/02/200E 1331 

LC$ 150803-008 MO4LSTK010 ug/L 2.12 2.00 0.20 U 106 % 80-120 06/02/2005 1334 

EB3 150803-009 788 mg/L 0.00200 U 06/02/2005 1336 

EB1 150803-013 792 mg/L 0.00200 U 06/0212005 1345 
EB2 150803-014 792 mg/L 0.00200 U 06/02/2005 1351 
EBI 150803-025 793 mg/L 0.00200 U 06/02/2005 1410 

Page 28 ~=% RE~, R=RPD, A=ABS g|ff., g=% Diff. 
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REPORT 

1) All pages of this report are integral parts of the analytical data. Therefore, this report should 
be reproduced only in its entirotyo 

2) Soil, sediment and sludge sample results are reported on a "dry weight" basis except Linen analyzed for 
¯ LandfiLl disposal or Incineration parameters, AlL other solid matrix samples are reported on an 

received== basis unless noted differently. 
3) Reporting limits are adjusted for sample size used, dilutions and moisture content if applicable. 
4) The teat results for the noted analytical method(s) meet the requirements of NELAC. Lab Cart, ID# 100201 
5) A’ccording to &OCFR Part 136.3r pH, Chlorine Residual and Dissolved Oxygen analyses ’are to be performed 

i~nediately after aqueous sa~pte collection, ghen these parameters are not ir~ica~ed as field 
pH Field) they ~ere not analyzed immediately, but as soon as pass|hie on laboratory receipt. 

Ctossary of f~ags, qualifiers and abbreviations (any number of which may appear in the report.) 
Inorganic QuaLifiers (g-Cotum~) 
U AnaLyte ~as not detected at or above the stated= L1~i~. 

< No~ detected at or above the reporting limit. 
J ResuLt is less than the RL~ but greater than or equal ~o the method detection 
B Result is tess than the CRDL/RL~ but greater than or equal to the IDL]MPL. 
S Result was determined by the Method of Standard Additions. 

F AFCEE: Result is less than the RL~ k~lt greater than or e~uat to the method detection Limit. 
inorganic Flags (FLag Col~cnn) 

ICV,CCV,ICB,CCB,ISA,ISB,CRI,CRA,HRL: Instrument related QC exceed the upper or lower 
control Limits. 

* LCS, LCD, MD: Batch ~C exceeds the upper or lower controL limits. 
+ MSA correlation coefficient is loss than 0.995. 
~ MS, MSD: The anatyte present in the original sample is ~ times grea~er 

than the matrix spike concentration; therefor% control Limits are not applicable. 
E SB: Serial dilution exceeds the control limits. 
H MB, EBI,EBZ+ EB3: Batch ~C is greater than reporting limit or had o 

negative instrument reading Lower than the absolute value of the reporting limit. 
H MS, MSD: Spike recovery exceeds the upper or Lower control Limits. 
g A$(GFAA) Post-digestion spike was outside ~5o115~ control Limits. 
Organic QuaLifiers {~ - Column) 
U Analyte was not detected at or above the stated 
ND colr@ound not detected. 
J ResuLt is an estimated value beLo~ the reporting limit or a tentatively 

identified co~pound 
Q Result was qualitatively confirmed~ but not quantified, 
C Pesticide identif|cation was confirmed by GC/MS. 
¥ The chromatographic response resembles a ~ypical fuel pattern. 
Z The chromatographic response does not resemble a typical fuel pattern. 
E ResuLt exceede~ calibration range, secondary ditutiort required. 
F AFCEE:Resutt is an estimated value below the reporting limit or a tentatively identified compound (tiC) 
Organic Flags (Flags Column) 
B NB: Batch OC is greater than reporting Limit. 
* LCS, LCD, ELC, ELD+ CV, MS+ MSD, Surrogate; Batch QC exceeds the upper or lower control Limits. 

EB1, EB2, EB3, MLE: Batch QC is greater than reporting Limit 
A Concentration exceeds the ~nstrument calibration range 

a Concentration is below th’emethod Reporting Limit (RL) 
B Co~ourK~ was found in the blank and sample. 
O Surrogate or matrix spike recoveries were not 

obtained because the extract Has diluted for                  . 
analysis; also compounds analyzed at a d~lution will be flagged with a D+ 

H Alter~ate peak selection upon analytical review 
I . Indicates the presence of an interfence~ recovery is not calculated. 
M ManuaLLy integrated compound. 
P The Lower of the two values is reported when the ~ difference betwoen the results of two GC columns is 

2095.0586 
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greater than 
Abbreviations 

Batch 
CAP 
CCV 
CF 
Cl 
C2 
c3 
CRA 
CRi 
CV 
Dil Fac 

92 
D3 
9LFac 

OgL 

DSN 
EBI 
EB2 

ELC 
ELD 
1 CAL 

Icv 
IPL 
ISA 
ISB 
Job No. 

LCD 
LCs 
MB 

MDL 
MLE 
NRL 

MS 

ND 
PREPF 

A1 
A2 

RD 
RE 
BC 
RL. 
RPD 
BRF 

Post Digestion spike [GFAA Samples - See Note I below) 
Designation given to identify a specific extraction, digestion, preparation set, or analysis set 
Capillary Co{umnCCB Continuing Calibration Blank 
Continuing Calibration Verification 
Confirmation ana[y~i~ of original 
Confirmation analysis of AI or 91 
Confirmation analysis of AZor 92 
Confirmation analysis of A3 or 03 
Low Level Standard Check - GFAA; Mercury 
Low Level Standard Check - 
Ca|ilbration Verification Standard 
Dilution Factor - Secondary dilution analysis 
Dilution I 
Dilution 2 
Dilution 3 
Detection Limit Factor 
Distilled Standard - Nigh Level 
Distilled Standard - Low Level 
Distilled Standard - Medium Level 
Extraction Blank I 
Extraction Blank 2 
D] Blank 
Method Extracted LCS 
Method Extracted LCD 
initial calibration 
Initial Calibration Blank 
Initial Calibration Verification 
instrument Detection Limit 
interference Check Sample A - ICAP 
~nterference Check Sample B - ZCAP 
The first six digits of the sample %D which refers to a specific client, project and sample group 
Lab %D An 8 number unique |aboratory 
Laboratory Control Btandard Duplicate 
Laboratory Control Standard with resgent grade water or a matrix free ÷tom the an=lyre of intarest 
Method Blank or (PB) Preparation Blank 
Method Duplicate 
Method Detection Limit 
Medium Level Extraction Blank 
Method Reporting Limit Standard 
Method of Standard Additions 
Matrix Spike 
Matrix Spike Duplicate 
Not Detected 
Preparat|on factor used by the Laborat0ry~s Informatt0n Management System (LIMS) 
Post Oigestion Spike 
Re-analysis of original 
Re-analysis of 91 
Re-analysis of 02 
Re-analysis of 93 
Re-extraction of dilution 
Re-extraction of original 
Re-extraction Confi rmation 
Reporting L~mit 
Relative Percent Difference of duplicate (unfounded) analyses 
Relative ~esponse Factor 
Retention Time 

2095.0587 
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~D 
UCB 
SSV 
SLC~ 
PHC 
LCDP 

RDFP 
LCFP 

G4 

Retention Time Window Sample [O A 9 digit nL~ber unique for each sample, the first 
six digits are referred as the job number 
geeded Control Blank 

Serial Dilution (Calculated ~ihen sample concentration exceeds 50 times the HDL) 
Unseeded Control BLank 
Second Source Verification Standard 
$o[~d Laboratory Control Standard(LCS) 
pH Calibration Check LCSP pH Laboratory Control Sample 
pH Laboratory Control Ss~ote Duplicate 
pH Sample PupLicate 
F[ashpoint Sable Duplicate 
Ftashpoin~ LCS 
GeLex Check Standard Range 0-1 
GoLex Ch~ek Standard Ra~e %10 
6eLex check Standard Range 10-!00 
Ge~ex Check Sta~ard Range 100-1000 

Note 1= The Post Spike Designation on Batch QC for 6FAA is designated with an "s" added to the current 
abbreviation used. EX. LOS S=LCS Post Spike (GF/L~);.HSS=t4S Post Spike (GF~) 
Note 2: ]he HD calculates an absolute difference (A) ~hen the sample concentration is Less than 5 ti~es the 
reporting |imit. The control Limit Is represented as ÷/- the RL. 
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310 gonk S~reet 

D~atur, Alabama 35601 

256.35329]0 tele 

25~.353.3944 fax 

ww~.TlrLItt(.�Onl 

geotechnical ¯ anaryti(al o materials . egvlronmenta] 

Decatur. Flor+nce..~©ntgomeryo Tu~otooso ALABAM~ 

Albany. Valdo~ta GEORGIA 

TRANSMITTAL 

TO: Weston.So utions, .Inc. 

1625 Pumphrey Ave 

Auburn, AL 36832 

DATE: ....... August 5, 2005 

"rrL JOB NUMBER: 020504-041 

ATTN: . . Mr. Tim Frinak 

PROJECT: Reference No, 02181-129-081-0001 

Decatur, AL 

WE ARE SENDING YOU: 

¯ HEREWITH ........ 

UNDER SEPARATE COVER 

9 Grain Size Di,,s, tributions and 3 Grain Size DistribuUon with Hydr,,,o, meters for samples listed on 

Weston Solutions Chain of Custody / Analysis R~quest Form dated 06/08/05 (copy attached) 

REMARKS: 

2095.0590 
3MA01552367 
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2095.0591 
3MA01552368 



2095.0592 
3MA01552369 



851 - 

801 . 

751 . 

70~ - 

651 

551’ 

451 . 

401 " ’ 

351 ’ 

301 ’,. 

251 , 

201 

!51 ’ ’ 

101 . 

51’ 

01 . 

GRAIN SIZE DISTRIBUTION 

U.S. SIEVE OPENING IN INCHES 

I I 

1.00 
II1:1 I 

HYDROMETER 

GRAIN SIZE IN MILLIMETERS 

GRAVEL                  SAND 
COBBLES                                                                                                                           SILT OR CLAY 

coarse I t~ne coarseI medium I    fine 

0,001 

Sample ID 

% Silt - 43.8 % Clay - 10.0 
Descdption 

Sampled by: Client 

Sample Location: onsite 

Date Sampled: S1|~/2005 

Cu D30 D10 ~Gravel n ilt, , ~Clay 
’,o.~    ,.~ o.’~ o / o o.o I "~~ ,~.e 

SIEVE ANALYSIS RESULTS 
Client: Weston Solutions 

Project: 3M - Borings 

Location: Decatur, AL 

Project Number: 020504-041 

2095.0593 
3MA01552370 



GRAIN SIZE DISTRIBUTION 

U,S. SIEVE OPENING IN INCHES                                          U.S. SIEVE NUMBER8                             I 

100 10 t 0.1 0.01 0.~1 

HYDROMETER 

GRAIN SiZE IN MILLIMETER8 

I 
GRAVEL 

coarse 

SAND COBBLES ,,, 
coarse l fine j medium SILT OR CLAY 

C GMN-~BC-D104-0-0101) 
Sample ID 

POORLY GRADED SAND 
Description 

Sampled by: Client 

Sample Location: onsite 

Date Sampled: 

~.~ 
SIEVE ANALYSIS RESULTS 

Client: Weston Solutions 

Project: 3M - Borings 
Location: Decatur, AL 

P~ojec! Number: 020504-041 

2095.0594 
3MA01552371 



GRAIN SIZE DISTRIBUTION 

HYDROMETER 

GRAIN SIZE IN MILLIMETERS 

GRAVEL            SAND 
COBBLES                                                                                                                           SILT OR CLAY 

coarse I fine    coarse[ medium 1    fine 

GGMN-~BC-D104.,O-~tS0 
Sample ID 

POORLY GRADED SAND [SP) 
Description 

Sampled by: Client 

Sample Location: on,die 

Date Sampled: 

,.2~ 
SIEVE ANALYSIS RESULTS 

Client: Weston Solutions 
Project: 3M - Borings 
Location: Decatur, AL 
Project Number:. 020504-041 

2095.0595 
3MA01552372 



GRAIN SIZE DISTRIBUTION 

100 10 

U,S. ~,IEVE NUMBFR8 

GRAIN 81ZE IN MtLUMETERS 

COBBLES SILT OR CLAY 

CGMN-SBC-D103-0-0350 
Sample ID 

POORLY GRADED SAND (SP) 
Description 

Sampled by: Client 

Sample Location: on$1t~ 

Date Sampled: 5J1.912o06 

~"°~ I ~s I 0.6 I o.~ I *’t Iz’~ I, aS’l’l 7.~1 

SIEVE ANALYSIS RESULTS 
Client: Weston Solutions 
Project: 3M - Borings 
Location: Decatur, AL 

Proje,ct Number: 020504-041 

2095.0596 
3MA01552373 



GRAIN SIZE DISTRIBUTION 

US. SIEVE OPENING IN INCHES                                    U,8. Slk-’V~ NUMBERS                         I 

"too 10 1 0.1 

HYDROMETER 

GRAIN ~IZE IN MILLIMETERS 

COBBLES 
COarseI fine    coarse I mecliumI    fine 

SILT OR CI._~Y 

0001 

CGMN-SBC-Dt03.0-O$O0 
Sample ID 

POORLY GRADED SAND ($P) 
Description 

Sampled by: Client 

Sample Location: 

Date Sampled: 

TTL 
SIEVE ANALYSIS RESULTS 

Client: Weston Solutions 
Project: 3M - Borings 
Location: Decatur, AL 

Project NumbeF, 020504.041 

2095.0597 
3MA01552374 



GRAIN SIZE DISTRIBUTION 

U,S. SIEVE OPENING IN INCHES                                                                                                                   I 

143 

SIEVE NUMBERS HYDROMETER 

GR~IN SIZE fN MILLIMETERS 

coarse I fine    coarseI medium 1    fine SILT OR CLAY 

Sample ID 

Description 

Sampled by: 

Sample Location: 

Date Sampled: 

CGMN-SBC-DS01-0~)15{) 

POORLY GRADED SAND (SP) 

Client 

onsite 

S/201200S 

Cu 
3J)6 

SIEVE ANALYSIS RESULTS 
Client: Weston Solutions 
Project: 3M- Borings 
Location: Decatur, AL 
Project Number: 020504-041 

6.2 

2095.0598 
3MA01552375 



GRAIN SIZE DISTRIBUTION 

U.S, SIEVE OPENING IN iNCHES                                    U.S. SIEVE NUMBERS                        t HYDROMETER 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE IN MILLIMETERS 

GRAVEL SAND 
COBBLES SILT OR CLAY 

coarse l fine coarse I rrlecl|umI fine 

CGMN-SBC-DS01-0-0050 
Sample ID 

% Silt- 76.$ %Clay ¯ 19,0 
Description 

Sampled by: Client 

Sample Location: 

Date Sampled: 

SIEVE ANALYSIS RESULTS 
Client: Weston Solutions 
Project: 3M - Borings 
Location: Decatur, AL 
Project Number: 020504-041 

2095.0599 

3MA01552376 



GRAIN SIZE DISTRIBUTION 

U,S. SIEVt~ OPENING IN INCHES U,.S. SIEVE NUMBERS I HYDROMETER 

’il ’ ~~’""’"""’ "till 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE IN MILLIMETERS 

COBBLES SILT OR CLAY ¯ coarse 
I fine coarseI medium J fine 

CGMN-SBC-FTAOZ-O-0150 
Sample ID 

POORLY GRADED SAND ($P) 
Description 

Sampled by: Client 

Saml01e Location: ons|te 

Date Sampled: 51231200S 

SIEVE ANALYSIS RESULTS 
Client: Weston Solutions 
Project: 3M - Borings 
Location: Decatur, AL 

Project Number: 020504-041 

2095.0600 
3MA01552377 



GRAIN SIZE DISTRIBUTION 

U.S. SIEVE NUMBERS 

GRAIN SIZE tN MILLIMETERS 

I GRAVEL 

I 

SAND 
COBBLES SILT OR CLAY 

, 
coarse I fine coarseI meal,urn I    fine 

COMN-~BC-DI01-0-0200 
Sample tD 

POORLY GRADED ~AND (SP) 
Description 

Client 

onslte 

Date Sampled: 5/24/2005 

Cu 0100 D60 030. 
010 I%Gravel 1%Sand %Silt I .... 

%Clay’ 

.~.531 ,=:s I 0.9 I 0.4 I ..... O~t I 7.= ..’!.’ 8S~0 I 7.6 
SIEVE ANALYSIS RESULTS 

Client: Weston Solutions 
Project: 3M - Borings 
Location: Decatur, AL 
Project Number: 020504-041 

2095.0601 
3MA01552378 



I 
I~ 

~" ?1/1 

"~1T] ]1 1t 

’, ’ II1~1 I I~ II     I 

i l li I~, I 11t1~,[’ J !1tl I 
I I’~ 1tt I t!1 il! 1’~1 I! t I I 
I i I III~L 1 = llll I 

I I i ’ 1111~ t. 1 I1t I 

1 I 1~ II t~ i1~ I1~1 ~, IIIII I 
J I iltl ~ ~! I11~1 I~ ~. II I 

I I }t1 " ’ 1 !II 1 . I 1 ~ III I " I 
I ~11 f I I ~ I, I 
I It t1~111 III II ~ I 
II tf t1~ 11 .1:I 1 t III I 1 11 I~ i 
I I;11. t II II 11t ~I 
I .... ~! 1 ~ I1~1 .... II ~I ~ I1 I~ 

CGMH~BC-WPA0t~IS0 
Sample ID 

Description 

Sample Location: 

Date Sampled: 

wc(°/~)’ LL ’ PL I PI I Cc 

Silt -20,6 % Clay - 14.0 

Client 

onsite 

143.41,, , ~).5 0,3 0 ~5.4 34.6 

SIEVE ANALYSIS RESULTS 
Client: Weston Solutions 

Project: 3M - Borings 

Location: Decatur, AL 
Project Number: 020504-041 

2095.0602 
3MA01552379 



GRAIN SIZE DISTRIBUTION 

GRAIN 81ZE IN MILLIMETERS 

t 
GRAVEL 

ICOarse , fine 

SAND 
COBBLES 

’~r~I medium 
I fine 

SILT OR CLAY 

CGMN-,5~C-BKGO 14-0000 
Sample IB 

POORLY GRADED SAND 
Description 

Client 

ons[te 

s/2s/2006 

3.47 I "19 I ~.? I’ 0,4 ! 0.2 "] .... 6.6 I "88.6 I 4.8 - 

SIEVE ANALYSIS RESULTS 
Client: Weston Solutions 
Project: 3M - Borings 
Location: Decatur, AL 
Project Number: 020504-041 

2095.0603 
3MA01552380 



I~escription 

’ ’ Samp~ed’,by: 

Sample Location: onsite 

Date Sampled: 

SIEVE ANALYSIS RESULTS 
Client: Westo~ 
Project: 3M- Borings 
Location: D~atur, AL 
Proje~ Number: 020504-~1 

2095.0604 
3MA01552381 


