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1 EXECUTIVE SUMMARY
A monitoring study was conducted to determine the concentrations of selected
fluorochemicals in fish, water and sediments within the Tennessee River in the vicinity of
the 3M facility in Decatur Alabama. Samples were analyzed for five fluorochemicals:
perfluorooctancsulfonate ~~ (PFOS),  perfluorooctanesulfonamide~~ (FOSA),
perfluorooctanoate (PFOA), perfluorohexanesulfonate ~~ (PFHS), and
perfluorobutanesulfonate (PFBS). Three primary locations were sampled during the
survey. These included a location upstream of the 3M facility (LOC-3) near river mile
307.5,a location across the River from the 3M facility near river mile 301 (LOC-2), and
a location downstreamofthe 3M facility near river mile 296 (LOC-1). All surface water,
sediment and fish samples were collected according to standard procedures and analyzed
for fluorochemicals according to 3M Environmental Laboratory methods. The results
presented in this report have been revised from a previous report

Conductivity and pH were greater in surface waters from the downstream location (LOC-
1) when compared upstream locations (LOC-3 and LOC-2). However, these differences
were minor and fell within the range of water quality parameters previously measured in
the Tennessee River near Decatur, AL. Surface water concentrations of targeted
fluorochemicals wer less than limits of quantitation (<LOQ) at LOC-2 and LOC-3. In
contrast, PFOS, FOSA, PFOA, PFHS and PFBS were detected in surface water collected
downstreamofthe 3M facility (LOC-1) but were less than 0.6 pg/L. In sediments, PFOS
concentrations ranged from 0.42 pg/kg t0 3.1 pg/kg (wet weight) for LOC-3 and LOC-1,
respectively. In addition, concentrations of FOSA, PFOA, PFHS and PFBS in sediments
were also greater at the downstream location (LOC-1) when compared to measured
concentrations at LOC-2 and LOC-3. However, due to the small sample size (N=1),
statistical analyses were not conducted to evaluate the differences between sample
locations. In general, concentrations of fluorochemicals in water and sediment were
greater downstream of the 3M facility as compared to concentrations measured across
(LOC-2) or upstream (LOC-3) of the 3M facility. The concentration of fluorochemicals
in surface waters remained relatively constant or decreased slightly between the 2000 and
2002 sampling seasons. However, due to differences in sample locations, small sample
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sizes, and analytical methods, no conclusions about temporal trends for surface water
could be made. While differences were observed in sediment fluorochemical
concentrations between 2000 and 2002, these changes were not great (less than 2-fold)
and due to differences in sample size, analytical methods and variability in the data,
conclusions concerning temporal trends could not be made.

Fish collected from LOC-1 contained quantifiable levels of PFOS and FOSA in fillets
while at LOC-2 and LOC-3, the only quantifiable fluorochemical in fish fillets was
PFOS. The least concentration of fluorochemicals were observed in fish fillets from
LOC-2 and LOC-3, actos from and upstream of the 3M facility while the greatest
concentrations were observed in fish filles collected downstreamofthe facility, at LOC-
1. For instance, in fish fillets from LOC-3, the average concentration of PFOS was 7.6
ng/kg while FOSA, PFOA, PHS, PFBS concentrations were <LOQ (wet weight). For
fish collected at LOC-1, average fillet concentrations for PFOS and FOSA were 305
ng/kg and 32 pghkg (wet weight), respectively. However, concentrations of PFOA,
PFHS and PFBS in fish fillets from LOC-1 were <LOQ (wet weight). While differences
in the concentrations of fluorochemicals were observed between catfish and largemouth
bass at the different locations, due to among individual variability and small sample sizes,
these differences were not statistically significant. While fish previously have been
sampled in the Tennessee River near the 3M facility, a comparison between the previous
‘monitoring study could not be done du to differences in sampling locations, fish age and
size, and the types of fish tissues analyzed in each ofthe studies. Therefore, a trend
analysis was not conducted with the fish fluorochemical data
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2 INTRODUCTION
Entrix, Inc. (ENTRIX) is providing a report on activities to assess the distribution of
fluorochemicals in the Tennessee River in the Decatur Alabama area. The results of this
study are part of a larger effort to ascertain the spatial and temporal behavior of
fluorochemicals in the Tennessee River that may have been discharged from the 3M
Decatur Alabama Facility. The resuls of the 2002 sampling season were compared
qualitatively to the results the 2000 sampling season to examine any potential trends in
the distribution and magnitude of the fluorochemicals in water, sediment and biota.
‘Water, sediment, and fish were collected from three locations upstream, across and
downstream of the 3M Facility. Fluorochemicals selected for evaluation in this study
included: perfluorooctanesulfonate (PFO), ~ perfluorooctanesulfonamide  (FOSA),
perfluorooctancate (PFOA), perfluorohexancsulfonate~~ (PFHS) and
perfluorobutanesulfonate (PFBS) (see Appendix A)

3 FIELD SAMPLING

3.1 Site Description
The sampling locations selected as part of the 2002 sampling program were
representative of arcas used by recreational and commercial fishermen. At cachofthree
locations selected for this field investigation, water, sediment, and fish samples were
collected. Sampling arcas consisted ofa location across the River from the 3M point of
discharge, a location downstream of the 3M facility, and a location upstream of the 3M
facility. The Riverwalk Marina (Marin) located on the northeast side of the river at
approximately river mile 305 was used for river access. The downstream sampling
location (LOC-1) was in the vicinity of Fox Creek (approximately river mile 296). The
sampling location across the river from the 3M facility (LOC-2) was located
approximately at river mile 301 while the upstream location (LOC-3) was at river mile
307.5 (upstream ofthe 3M discharge, the city of Decatur, and the Highway 31 bridge)
(Figure 1; also see Appendix B).
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3.2 FieldSampling Logistics
Sampling at selected sites on the Tennessee River was initiated on April 15, 2002 by
ENTRIX. Collection of water and sediment samples continued until April 16, 2002.
Fish collection was initiated on April 15 and continued through April 18, 2002. Water,
sediment, and fish were collected as outlined in the General Project Outline (GPO)
provided by 3M.

3.3 Sample Collection

3.3.1 Water andSediment Collection
Water samples were collected using standard sampling protocols from a total of 3
locations (Table 1: also see Appendix C). At cach location, water quality parameters
were measured using YSI Model 63 and 95 meters. One sample was collected from each
of the locations. All sampling locations were documented using TRIMLBE PRO-XRS
Global Positioning Satelite technology and these locations were recorded on topographic
maps. Samples were labeled, stored on ice at 4°C, and delivered to the 3M
Environmental Laboratory, St. Paul, MN.

Sediment samples were collected from the same locations as the water samples (Table 1).
A total of 3 grab samples were collected from the Tennessee River. Sediments were
collected by use of a PONAR dredge following standard protocols (Appendix C).
Sediments were placed into labeled LDPE containers, stored on ice at 4°C, and shipped to
the 3M Environmental Laboratory, St. Paul, MN.

‘Table 1. Location and identificationofsediment and water samples collected from
the Tennessee River in Alabama
Water Sediment Location

Sample Sample River Mile Code
SW-01 SED-01 Downstream 296 LOC-T
SW-02 SED-02 Across River 301 Loc2
SW-03 SED-03 Upstream 3075 Loc
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3.3.2 Fish Collection
Fish were collected from three locations (Figure 1). These three locations were in close
proximity to where water and sediments were collected. Fish were collected using a boat
mounted Smith-Root type VI-A electroshock device (Appendix G). According to the
GPO, a minimumofsx bass (preferably largemouth) and six catfish were to be collected
from each of the three sites. For this investigation, only the desired fish species caught at
each of the sampling locations were retained for analysis. Collected fish were measured
(total length), weighed, and immediately wrapped in aluminum foil and placed in
Ziplock® storage bags (Table 2). Samples were labeled, placed on ice, and shipped via
ovemight FedEx to the ENTRIX office in East Lansing, Michigan, and then transported
immediately to freezer facilities in the Aquatic Toxicology Laboratory (ATL) at
Michigan State University. Upon completion of sampling activities, the Alabama
Department of Wildlife and Freshwater Fisheries was notified that sampling was
complete and their required notification form was completed and mailed to them,

3.3.3 Fish Fillet Processing andSample Preparation
ENTRIX conducted the fish processing and preparation of filles. Procedures described
in the 3M GPO and the Alabama Department of Environmental Management Standard
Operating Procedures Volume ITT were followed in fish fillet preparation (USEPA 2000)
Fillets included the tissue from behind the head to the tail on both sides of each fish.
Each fillet was removed from the fish and the skin removed using a fillet knife. The rib
bones were cither avoided during filleting or removed from cach filet so that only edible
portions of the fillet remained. The carcass of each fish, the skin, and rib bones from
each fillet were then wrapped in aluminum foil (dull side to fish), labeled with its sample
location and ID number, placed in a pre-labeled Ziploc® bag and stored at -20°C. The
fillet was cut into smal pieces to expedite the grinding process. A hand grinder was used
for the larger fish and a stainless steel blender for samples with less tissue. In all cases,
the ground tissues were thoroughly mixed with stainless steel spatulas and mortar and
pestle to ensure adequate homogenization. Once homogenized, the tissue was massed to
the nearest hundredth gram and placed in Nalgene HPDPE containers. A label detailing
the sample location, ID number, date processed, sample identity (bass or catfish) and
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mass of the tissue was placed on each container. All containers were placed in pre-
labeled Ziploc® bags and stored in coolers at -20°C. All tools and homogenizers were
washed with detergent and warm water, then rinsed with methanol followed bya de-
ionized water rinse to avoid cross contamination between cach fish sample.

‘Table 2. Sample identification and location of individual fish collected from the
Tennessee River.
Sample 1d Location Fish Type
SLoI.LMOT ‘Downstream (Near Fox Creek) Largemouth BassSLOLLMO2 Downstream (Near Fox Creek) Largemouth BassSLOILMO3 ‘Downstream (Near Fox Creek) Largemouth BassSLOI-LMO4 Downstream (Near Fox Creek) Largemouth BassSLOI-LMOS Downstream (Near Fox Creek) Largemouth BassSLOILMOG Downsircam (Near Fox Creek) Largemouth BassSLOI-CATOL Downstream (Near Fox Creek) CatfishSL0I.CATO2 Downstream (Near Fox Creek) CatfishSL0I.CATO3 Downstream (Near Fox Creek) CatfishSL0I-CATOS Downstream (Near Fox Creek) Catfish

SLOI-CATOS Downstream (Near Fox Creek) Caifish
SLOI-CATO6 Downstream (Near Fox Creek) CaifishSLO LMBOL Across Rive from 3M. Largemouth BassSLO2-LMBO2 ‘Across River from 3M Largemouth BassSLO2-LMBO3 ‘Across River from 3M Largemouth BassSLO2-LMBOS ‘Across River from 3M Largemouth BassSLO2LMBOL ‘Actos River from 3M Largemouth BassSLO2.CATOL ‘Across River from 3M CatfishSLo2-CATO2 ‘Across River from 3M CatfishSL02-CATO3 ‘Across River from 3M Catfish
SLO2-CATO4 ‘Across River from 3M Catfish
SL02-CATOS ‘Actos River from 3M CatfishSL02-CATO6 ‘Actos River from 3M CatfishSL02-CATO? ‘Across River from 3M CatfishSLO3-LMBOL Upstream Largemouth BassSLOS-LMBO2 Upstream Largemouth BassSLOLMBOY Upstream Largemouth BassSLO-LMBOS Upstream Largemouth BassSLO3LMBOS Upstream Largemouth BassSLO3-LMBOG Upstream Largemouth BassSLO3-LMBO7 Upstream Largemouth BassSLO3SMOL Upstream Smallmouth BassSLO3.CATO! Upstream CatfishSLO3.CATO2 Upstream CatfishSLO3.CATO3 Upstream CatfishSLO3.CATOS Upstream CatfishSLO3.CATOS Upstream CatfishSLO3-CATOS Upstream Catfish
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4 IDENTIFICATION AND QUANTIFICATION OF FLUOROCHEMICALS
Water and sediment collected from the Tennessee River were analyzed by the 3M
Environmental Laboratory (Study No. 02-0443). The analytical methods used for the
analysis of water samples were validated by the 3M Environmental Laboratory. HPLC-
Electrospray/Mass Spectrometry (HPLC/ES/MS) characterization of fluorochemicals was
conducted at the 3M Environmental Laboratory. Summariesofeach protocol are given:

4.1 Water Analysis
Solid phase extraction was used to prepare the samples for HPLC/ES/MS analysis. A
forty-millilter portion of river water was passed through a preconditioned Cis SPE
cartridge and the column was allowed to dry for at least 3 min. The cartridge was eluted
with 2 ml of methanol into autovials. The eluate was collected for analysis by LC/MS.
Water extracts were analyzed by use of a Hewlett-Packard HP1100 HPLC system
coupled to a Hewlett-Packard Series 1100 APIMass Spectrometer Detector. HPLC
conditions and ES/MS methods were based on ETS-8-155.1 “Analysis of waste stream,
‘water extracts or other systems using HPLC-Electrospray/Mass Spectrometry”.

4.2 SedimentAnalysis
For sediment samples, a 20 g portion was extracted into 35 ml of 1% acetic acid in
capped centrifuge tubes. The samples were shaken for 60 min and then centrifuged. The
aqueous solutions then passed through pre-conditioned SPE cartridge and the eluate was
discarded. Methanol was then added to the sediment and the mixture was shaken for 30
‘min and centrifuged. The methanol was passed through the SPE cartridge and the eluate
was discarded. The SPE cartridge eluted with 4 ml methanol and the collected methanol
was then added to approximately 200ml of ASTM Type I water. This solution was then
passed through a new pre-conditioned SPE cartridge and the aqueous cluates were
discarded. The analytes were eluted from the SPE cartridge with 2.0 ml methanol into
autovials for analysis. The extracts were analyzed by use ofa Hewlett-Packard HP1100
HPLC system coupled to a Hewlett-Packard Series 1100 APUMass Spectrometer
Detector. HPLC conditions and ES/MS methods were based on ETS-8-155.1 “Analysis
of waste stream, water extracts or other systems using HPLC-Electrospray/Mass
Spectrometry”.
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4.3 FishFillet Analysis
Fluorochemicals were extracted from fish filets using a solid phase extraction (SPE)
method. Briefly, 2 g homogenized fillet tissues were diluted with ASTM Type I, mixed
and aliquoted into triplicate samples. Matrix spikes were prepared and cach sample was
spiked with 10 uL of a 100 ug/L spike solution of cach targeted fluorochemical.
Acetonitrile was used to extract the fluorochemicals and to precipitate proteins that can
interfere with the analysis. After mixing and centrifugation, the supernatant was then
passed through a pre-conditioned Cis SPE cartridge. Finally, the analytes were eluted
from the SPE cartridge with methanol into autovials. The extracts were analyzed by
HPLC-ES/MS. Details of the analytical procedure have been outlined in the 3M
Environmental Laboratory (St. Paul, MN) standard operating procedures (ETS-8-231.1)
for the analysisoffluorochemicals in tissues.

5 QaQC

Standard operating procedures for sample collection and preparation were maintained
during the entire project. QA/QC samples were collected in the field as required by 3M
(Appendix D). Fieldblanksand trip blanks were collected and shipped with the samples.
Field matrix spikes and field control samples were collected at each location along with a
field duplicate. Field matrix spike solutions were prepared by collecting one literofsite
water and spiking with a stock solution containing PFOS, FOSA, PFOA, PFHS and
PFBS. The same procedure was followed to spike one liter of distilled water to prepare
the field spike control samples. All samples were shipped under ENTRIX chain of
custody forms and a field book was used to document conditions and activities.
Photographsofall locations were taken to providea visual record of the conditions of the
site during the sampling events. Since the method detection limit (MDL) and lowest limit
of quantification (LLOQ) are analyte and matrix specific, method and matrix blanks
along with matrix spikes were used to determine accuracy and precision of the
extractions and final chemical determination. Data quality objectives were also
established for each sample matrix (river water, sediment, and fish). In general, the Data
Quality Objectives were: (1) all samples were analyzed in triplicate and the %RSD
should be < 25%, (2) matrix spikes should be 30% of expected value, (3) water blanks
should be less than < % LLOQ for cach analyte, and (4) extraction blanks should be < %
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LLOQ. Water and sediment concentrations were not corrected for cither matrix spike
recoveries or for purity of the fluorochemical standards. In addition, ambient water
quality parameters, such as temperature, conductivity, salinity, pH and dissolved oxygen
‘were measured at each location during each sampling event,

6 STATISTICAL ANALYSES
Statistical analyses were preformed with SAS® (Version 8, SAS Institute, Cary NC,
USA). Where relevant, General linear models (PROC GLM) were used to test for
differences among locations for all analyte concentrations in fish measured in the study.
If values of F tests indicated a significant difference, Tukey's HSD test for multiple
comparisons was used to compare meansofthe different locations. All fish samples
were included in the statistical analysis. For samples where fluorochemicals
concentrations were less than their limit of quantitation, the limit of quantitation was
substituted as a conservative estimateofthe fish fluorochemical concentrations.

7 RESULTS
A letter report summarizing field activities associated with the Tennessee River field
sampling effort in 2002 was provided to 3M by ENTRIX, Inc (see Appendix F). The
letter report included information relative to sample locations and a photograph log of
sampling activities on the Tennessee River. The result sections below summarize this
information along with analytical results from water, sediment and fish that were
collected from the Tennessee River.

7.1 Water quality parameters
Surface water quality parameters from each location are reported (Table 3). Dissolved
oxygen, pH, conductivity, and temperature were relatively constant for the Upstream
(LOC-3) and Across (LOC-2) locations. However, at the downstream location (LOC-1),
PH and conductivity were slightly greater than those recorded at the other locations.
These minor differences may be due to the fact that sampling locations LOC-2 and LOC-
3 were within or near the Tennessee River channel whereas LOC-1 was located in the
mouth a small bay at the mouth of Fox Creek. As result, LOC-1 most likely was
influenced by the water quality of the creek. Regardless, all values fell within historical
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water quality parameters measured in the Tennessee River in the Decatur Alabama area
(Giesy and Newsted, 2001).

Table 3. Water quality parameters for samples collected from the Tennessee
River, in the Decatur Alabama area. Values arereportedas asingle value *

DO Conductivity Temperature pH
Location (mg/L) ©S) co Gu)
Upstream (LOC-3) 107 139.4 18.1 72

Across River (LOC-2) ~~ 9.36 1389 210 73

Downstream (LOC-1) ~~ NC® 1623 218 9.4

Means and standard deviations could mot be determined since only 3 Single sample wasconesedfrom each location.
NC meansnotcollected

7.2 Fluorochemicals in Surface waters
Fluorochemicals were quantifiable in surface waters collected from one sample location
in the Tennessee River (Table 4) (Ellefson, 2003). At LOC-2 and LOC-3, surface water
concentrations of PFOS, FOSA, PFOA, PFHS, and PFBS were less than the limit of
quantitation. In contrast, PFOS, FOSA, PFOA, PFHS, PFBS were quantified in surface
waters collected from LOC-1, downstream of the 3M facility. However, in samples
where fluorochemicals were quantified (LOC-1), the concentrations were less than 0.6
g/L. Duc to the small sample size (N=1), statistical analyses of the data was not
conducted to evaluate differences among the sample locations.

Table 4. Concentration of fluorochemicals in surface waters of the Tennessee
River in the Decatur, Alabama area. *Riverinthe Decatur,Alabamaarea_____________PFOS  FOSA PFOA PFHS_ PFBS

Location (gL GEL) gl) (gl) (uel)
Upstream S037 <0025  <005  <0.005  <005
(LOC-3)

AcrossRiver ~~ <013  <0025  <005  <0.025  <005
(Loc2)

Downstream 049 0.025 0.5 020 0.08
(LOCI)

Sinceonlyasingle sample was collectedFrom each locaion, moSTsicsre ported.Allvaluesdenotedwith (<)aereporteda less than thei iit ofquantitation
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7.3 Sediment concentrationsoffluorochemicals
Some targeted fluorochemicals were quantified in sediments collected from all three
locations within the study site (Table 5). Least concentrations of fluorochemicals in
sediment were observed at LOC-3, upstream of the 3M Facility while the greatest
concentrations were observed in sediments collected at LOC-1, downstream of the 3M
facility. While there was insufficient data to conduct a statistical comparison among the
sampling locations, these data indicate that concentrations of fluorochemicals. in
sediments were greater downstream of the 3M facility as compared to the upstream or
across the river locations in the Tennessee River.

Table 5. Concentration of fluorochemicals in sedimentsof the Tennessee River in
the Decatur, Alabama area. *theDecatur,Alsbamasrea.”

PFOS  FOSA PFOA PFHS  PFBS
Location Gohe) Geko) (oko) Gok) (eke)
Upstream 042 0.068 013 <0.10 045
(Loc)

Across River 0.46 0.14 <0025*  <0.10 044
(LOC-2)

Downstream 313 144 073 013 0.58(LOC-1)
Means nd standard deviationscould otbe determined since only3Sgle ample was colecifrom cach location. Allconcentrations reportedonawet weight basi.® All values denoted with (9)ar reported as les than thie limit ofquantitation

7.4 Fish
‘The fish species that were targeted in this study included largemouth bass (Micropterus
‘salmoides) and channel catfish (lctalurus punctatus). However, two other fish species
were collected during the field sampling from LOC-3 and included one smallmouth bass
(Micropterus dolomiex) and one yellow catfish, also known locally as a flathead catfish
(Pylodictis olivaris). Statistical analysis of fish weight, length and condition factor was
conducted using only the data for largemouth bass and channel catfish. There were no
significant differences in weight or lengthofeither fish species among the three locations
(Table 6; also sce Appendix E). Condition factors were calculated for each species and
are given (Table 6). The conditionfactoris a measureof the overall physiological health
of a fish that is measured asa ratio of weight to length. Statistical analysis of the
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condition factors showed no significant differences in fish health between the three
locations for either fish species.

‘Table 6. Mean length, weight, and condition factor for fish collected
from the Tennessee River (Collected on 04/15/02-04/18/02), *
Sample ID Length Weight Condition

Location (em) ®) Factor®
Targemouth Upstream (LOC-3) 363 30 1305Bass @m 9 2

Across (LOC-2) 35.4 647 1432
©8) G2) (0208Downstream (LOC-1) ~~ 34.5 591 1416
@o®) am) 126)

Cafish Upstream (LOC) 55.1 2386 1.468
ay 1099) (0598)

Across (LOC-2) 56.5 1942 1.049
Ga) 6) 010)

Downstream (LOC-1) ~~ 61.4 2020 1.166
30) as) (0192)

Smallmouth Upstream (LOC-3) 25 563 L640
Bass
"Valuesaremeans with standard deviations (i parentheses).
* Condition factor calculatedas (Weightx100YLength”
“Catfish datafromthis sit includesboth channel nd yellow catfish

7.4.1 Fish Fillet concentrations of PFOS, FOSA, PFOA, PFHS andPFBS
Some fluorochemicals were quantified in some fish fillets collected at all three locations
(Table 7). The least concentrations of fluorochemicals were observed in fish collected
from the upstream location (LOC-3) while the greatest concentrations were observed in
fish collected from the downstream location (LOC-1). For all three locations, the fish
fillet concentrations of PFOA, PFHS and PFBS were less than the LOQ. PFOS was
quantified in fillets of some fish collected from all three locations. However, FOSA was
‘quantified only in catfish which were collected from the downstream location (LOC-1).
‘The mean concentration of PFOS for fish fillets collected at LOC-1 was approximately
3.5-fold greater than that measured in fillets collected from LOC-2 and 40-fold greater
than that measured in fillets from LOC-3. In the smallmouth bass collected at LOC-3, all
monitored fluorochemicals were less than their limit of quantitation (LOQ). Since there

16



‘was no apparent difference between the concentration of fluorochemicals in channel and
yellow catfish collected from LOC-3, the data for both species was combined.

‘Table 7. Fillet concentrations (wet weight)ofselected fluorochemicals in fish
collected from the Tennessee River in the Decatur Alabama area.

PROS FOSA PFOA  PFHS PBS
Species Nek) eke (wke) eke) (uke)
UpStream (LOC-3)
Catfish 6 152° <25%  <50 <25 <50

(14.0)
LargemouthBass 7 <50  <50  <50  <10  <25

SmallmouhBass 1 <25  <50  <50  <10  <25

Across (LOC-2)
Catfish 7 <25  <25  <50  <25  <s0

Largemouth Bass 4 169 <50  <50  <10  <25
(55)

Downstream (LOC-1)
Catfish 6 m3 61 <50  <25  <50

“sn eo
LargemouthBass 6 553 <50  <50  <10  <25

@1)
To EEETTe‘Concentrations ar reported ss means snd standard deviations. Means caleulated with LOG values.Numberoffish analyzed
Cash data from this st includes both channel and yellow catfishAl values denoted with (<) ae reporteda ess than thei iitof quantaton

PFOS concentrations were significantly greater (p <0.05) in both catfish and largemouth
bass fillets collected from LOC-1 (downstream) as compared to fish from collected from
across the river (LOC-2) or upstream (LOC3) of the 3M facility. While largemouth bass
from LOC-2 had PFOS concentrations that were greater than those measured in fish from
LOC, the difference in concentration was not statistically significant due to the
variability in the measured concentrations in fillets from LOC-2 (Coefficientof variation

152%). The relatively great variability observed at LOC-2 was duc to PFOS
concentrations in largemouth bass fillets that ranged from <LOQ to 550 pkg, wet
weight. Similarly, there was an apparent difference in catfish concentrations between
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LOC-2 and LOC-3 but it wasn't statistically significant because of the variability in the
measured concentrations in catfish fillets from LOC-3 (<SLOQ to 37.4 ke, wet weight).

In catfish, FOSA concentrations were significantly greater (p <0.05) in fish from LOC-1
than in catfish collected from LOC-2 or LOC-3. The mean concentration of FOSA in
catfish from LOC-3 was not statistically different from those measured in catfish from
LOC-2. Concentrations of FOSA in largemouth bass were not statistically different
among any of the locations. Since all fillet concentrations were less than the LOQ for
each analyte, no statistically significant differences were observed for PFOA, PFHS or
PFBS concentrations in either catfish or largemouth bass among LOC-1, LOC-2, LOC-3
sampling locations.

7.5 Comparison to 2000 DecaturMonitoring Study
To evaluate trends in fluorochemical concentrations in the Tennessee River, data from
the 2000 and 2002 sampling programs were compared (Giesy and Newsted, 2001).
However, while fluorochemical concentrations in sediment and surface water can be
directly compared among years, concentrations in fish could not be compared due to
differences in experimental design. In 2000, the study design was intended to evaluate
the distribution and magnitude of fluorochemicals in biota of the vicinity of the 3M
facility and asa result ish concentrations were measured in whole body homogenates. In
2002, the objectiveofthe study was to provide information on the potential exposure to
humans consuming sport-caught fish and as a result, ish concentrations were measured
only in homogenized fillets. Thus, a direct comparison of fluorochemicals in fish can not
‘be made based on the different tissue targeted for analysis.

7.5.1 Surface water
The concentration of fluorochemicals in surface waters remained relatively constant or
decreased slightly between the 2000 and 2002 sampling seasons. (Table 8). For locations
where a direct comparison could be made, WWTP to LOC3 and Fox Creek 1 to LOCI,
the concentrations of fluorochemical in surface waters in 2002 were equal to or less than
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those measured in 2000. For instance, concentrations of PFOS, FOSA, PFOA and PFHS
were 9%, 85%, 80% and 65% less at in surface water collected at LOC-1 than that
collected at Fox Creck 1, respectively. However, a direct comparison of fluorochemical
concentrations between 2000 and 2002 was complicated by the fact that in 2000, the
LOQs for all target analytes were approximately 2-fold less than those reported in 2002.
‘This was due to the fact that different analytical methods were used in each sampling
event to quantitate fluorochemicals in river water. Thus, if one used the greater LOQs
from 2002, a decreasing trend in fluorochemical concentrations is observed for surface
waters above and below the 3M facility in Decatur. However, due to the small sample
size in 2002,a statistical comparison could not be made for surface water fluorochemical
concentrations in the Tennessee River. Finally, it is important to note that all
concentrations of fluorochemicals in surface water collected in 2002 were less than 1.0
Hg/L (ppb).

‘Table 8. Mean concentrationoffluorochemicals in surface waters of the Tennessee
River near Decatur, Alabama. *RiverncorDecatur, Alabama’

River  PFOS  FOSA PFOA FFAS
Yeu Suton Mile (el) Gel) Gel) (gn)2000 Guntersville 370 <0025°  <0.025  <0025  <0.025
2000 WWTP 3035 0053 <0025 0.028 <0.025
2000 BakersCr-2 301302 14 12 130 40
2000 FoxCr-1 296 0.54 017 27 0.57
2000 Fox Cr.2 296 018 0.055 1.00 017

2002 LOC3 307.5 <013 <0025  <005  <0.025
2002 LOC2 301 <013 <0025  <005  <0.025
2002 LOCI 296 049 <0025 055 020
7 Allsurfwaterconcentrations reportedssmenvalue
*Concentrations givenasles than (<)ar ess than theilimitof quantitation (LOG).

7.5.2 Sediment
Concentrations of fluorochemicals in sediments upstream of the 3M facility (LOC3,
WWTP and LOC?) did not differ greatly between the 2000 and 2002 sampling events.
PFOS and FOSA concentrations at LOC-3 were approximately 0.42 -fold less than those.
measured at WWTP. In contrast, sediment PFOA concentrations at LOC-3 were 1.4-fold
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greater than those measured at WWTP. While differences in sediment fluorochemical
concentrations of FOSA, PFOA and PFHS were observed between the three upstream
sites (WWTP, LOC-3 and LOC-2), these differences were less than 1.5-fold and most
likely are indicative of the variability in fluorochemical concentrations in the Tennessee
River in the Decatur Alabama arca. However, downstream of the 3M facility,
concentrations of fluorochemicals in sediments were more variable. The mean
concentration of PFOS and FOSA was approximately 2-fold greater at LOC-1 than that
‘measured at Fox Creek 2 but were similar to those measured at Fox Creek 1. In contrast,
no trend was evident for concentrations of PFOA or PFHS in sediment among these three
down stream locations. Overall, the temporal differences in sediment fluorochemical
concentrations did not differ greatly and due differences in sample locations, analytical
methods, and small sample size in 2002 (1 sample per location),a trend in fluorochemical
concentrations could not be statistically evaluated upstream or downstream of the 3M
facility.

‘Table 9. Mean fluorochemical concentrations in sedimentsofthe Tennessee River nearDecatur, Alabama. *Decswr Albawa
River ~~ PFOS  FOSA PFOA PFHSYear Station Mile (gg) (pk) (eke) (wks)2000 Guntersville 370 <020 <020  <020  <020

2000 WWTP 3035 098 <020 <2  <020
2000 BakersCr2 301302 192 54.1 238 is
2000 Fox Cr. 296 258 170 181 022
2000 FoxCr.2 296 093 044 080 <020

2002 LOC3 3075 042 0.068 013 <0.10
2002 LOC2 301 046 04 <025  <010
2002 LOCI 296 313 144 073 013
AM sedimentconcentrationsTepored ss mean value,*Concentraions givenas less than (<) ae lesthan ther limit ofquantitation (LOQ). Al data reportedonawet weight basi,

7.5.3 Fish
Concentrations of fluorochemicals were less in fish collected upstreamofthe 3M facility
as compared to fish collected at the two downstream locations. However, comparisons
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between sampling events is difficult due to differences in the tissue type analyzed cach

year and to the fact that fish were collected from different locations in the Tennessee

River. Taking these differences into consideration, the mean concentration of PFOS was

less in fish collected from Guntersville, LOC-3 and LOC-2 than that observed in fish

from the Outfall or LOC-1. This same general trend was also observed for FOSA, PFOA

and PFHS where concentrations in fish downstreamofthe 3M facility were greater than

those measured in fish upstreamofthe facility. However, in largemouth bass collected in

both years, concentration of PFOA and PFHS were less than their LOQ while FOSA was

only quantified in fish collected from the Outfall in 2000. In catfish, PFOA and PFHS

were not quantified in fish collected from Guntersville, LOC-3, LOC-2 and LOC-1. In

addition, PFOS and FOSA were not quantified in fish collected from Guntersville, LOC-

3, and LOC-2. Only the Outfall had quantifiable concentrations of all targeted

fluorochemicals in catfish (2000) while LOC-1 had quantifiable concentrations of PFOS

and FOSA (2002). The statistical significanceofthese differences can not be determined

due to the fact that whole body homogenates were analyzed in 2000 while fillet

homogenates were analyzed in 2002. Finally, for both 2000 and 2002, some

concentrations of fluorochemicals were different between species sampled at all

locations. For PFOS, the concentrations in largemouth bass were greater than those

‘measured in catfish. However, for FOSA, PFOA and PFHS no species differences were

discerned due several factors including variability in the data, small sample size and the

fact that for PFOA and PFHS, all concentrations were less than the LOQ.



Table 10. Mean tissue fluorochemical concentrations in fish sampled from the
‘Tennessee River near Decatur Alabama.

PFOS  FOSA PFOA PFHS
Species Location gke) (eke) (uke) (uke)
Largemouth Bass Guntersville® 230 83 <80 <15

Loc3® <s50¢ <50 <50 <10
Loc2® 170 <50 <50 <10
Outtall* NQ 560 <20 <75
Loc-1® 550 <50 <s0 <10

Catfish Guntersville*~~ <7.7 <15 <20 <15
Loc-3% <50 <25 <50 <25
Loc2® <25 <25 <50 <25
Outtall* 1200 NQ 120 n
Loc-1® 110 61 <50 <25

Teen
®Fish collected n 2002
Catfish data from this sit includes both channel and yellow catfish
©Al valuesdenoted with (<) are reporteda les han hei limit ofquantiation
'NQ is not quanifieddue todaanotmeting quality control criteria
Al dat reported on a wet weight basi.
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9.1 APPENDIXA
Selected Perfluorocarbons monitored in water, sediment and fish Collected from the
Tennessee River, Decatur Alabama.

o
Chemical Name: Perfluorooctanesulfonate I
Molecular structure: CsF17805 CeF1r$—0
Molecular ion: 499 I0

PFOS

Chemical Name: Perfluorooctanesulfonamide fi
Molecular structure: CafFyiSONH; Rl
Molecular ion: 498 0

FSOA

Chemical Name: Perfluorooctancate
Molecular structure: CiF1sC00" f
Molecular ion: 413 CrF1sCO°

PFOA

Chemical Name: Perfluorohexanesulfonate
Molecular structure: CeFiSOy f
Molecular ion: 399 Cg

0
PFHS

Chemical Name: Perfluorobutanesulfonate
Molecular structure: CiFsSOy
Molecular ion:

CRO"
°

PEBS
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9.2 APPENDIXB

‘Water, sediment and fish sampling locations for the 2002, 3M Tennessee River Project

Water and Sediment [Easting| Northing |
Tr 1

Downstream- Sample Location 1 490208 3836096

Across 3M- Sample Location 2 498946 38357705

Upstream- Sample Location 3 505470 3827825

rrrr 1
——
[FishLocatons | Easting | Northing |

3836210
491386 3834205

3836283
Across 3M end 498483 3836387

505306 3827660
[Upstreamend@ | 504900 3824585
[Upstreamstart(0) | 505466 3828685
[Upstreamend 0) | 506967 3827705
rr_—1
Coordinate System- UTM- Zone 16 North-NAD 1927
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‘Water Sampling,Standard Operating Procedure
3MDecaturSampling Trip

10 PURPOSE
“Thepurpose ofthisStandard OperatingProcedure (SOP)istoprovidedeals fo the collectionofwai usinga MastesFlex®peristalticpumpofsome comparable unit. This SOP outlines thegeneral proceduresfocollectionofwate samples. Specificsampling etl should be outlinedinthesite-specificworkplanand quality assuranee project lan fo each individualproject.SCOPE.
‘Wate samplescollectedunder this SOParetobetakenwith a MastecFle tubing pump orsme‘comparableuni. Thesesamplersar fily simpledevice thatconsist ofaperistalticpumpand.tubingapproprisefor th specificproject.Thetubingfitswithin groove withinth pump head.Several rollersaredesignedwithinthe pumphead orol over the ube n clockwise fashion.
Asthe rollersmoveovertetubetheycrateavacuum thtdrawsthe wattupthroughthe.bingand dispels tontheotherside. These unis are optimal forsurfcewatersamplingincaseswhere itiimportantthat oly heselectedtubingcomesincontactwiththe sample. Noportionofthepumpcomes in contactwith hesample. Anewportionofpre-<leanedbingcanbeusedwitheach sampletominimize any riskofcontamination.
EQUIPMENT
‘Equipment andsupplies needed may include,butar not limitedto the following:
+ Onebos orsamplingbarge orthepurposeofcolctng i sitparametersand suf watersamples
+ Dirctead and properly calibrated water quality sampling instruments capable of recodingtemperature, DO, pH, conductivity, ndsaliiy (YS1 Model63 0d 95)
+ Masielex tubing pumporsomecomparableuit
+ Samplecontainersand covers with wet ce forsamplesorage
+ Field datasheets, COCforms, and relatedmatecisls
+ ems needed to documentdt collection atvtes and 0 bel samplears for shipment, inclding:camer,fil,fekd notebook,pens, sample bel,custodyseals
+ PersonaProtectiveEquipment PPEasrequiedby th sieHeath sodSafty Officer,
+ Decontamination equipment

Prior oth collectionofsurfacewatersamples, direct-ead ied meters il be deployed tomeasurethewater quality parameters a each sumplestation.Thedirectread instrumentswillbecalibratedeachday. Suggested parameters targetedfor measurement a each sampling stationmay include but are pot limited fo:
+ Wate depth m)
J —
+ Dissolvedoxygen (mg)

Conductivity (umboslem)

MS Word 97 7
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+ Sely Cl)
© pew)
Insomenance,the ollecion of dione waeqaicyparametersmay beward oe
Tequied. Wate unitymeer to collectadiionalparameters wilbeded ansded.
PROCEDURES
1. Obtainthsamplelocaton information rom eetescape of-wrk,wok aul,o the

WorkPlan. Thsmaybeinthefom ofancualcordate or 8description of he general
sampling location.

2. Positionthe samplingbargeor ostaverthe selectedsample location.Thefedcrewsouldalways work from the mestdownstream location(0 themstupstream locaton unless
obervisedicted.

3. Onceyouamiest he pope locationmeasur and ecarddepth ofwarand record sample
locationdetifcation deniedonth sampling og.

4. Make sure thatlldatashcts corespond othesortsampling lotion.
5. Measurethe samplinglocaton usingtebest avaiableecology (3. global posining.
Sallesystem)snd recordsimple cordate on he sampling15

6. Afterwarmupand calibro of he iedmeters,wateqaliyparameters ill bemeasured
and recorded. Thedep fading shoudreflec he deha which vate samples re
Collcidndanyotherrequirementsofthese specificwok pla.

7. Wate sampleswil enbecllcted singa spprpristpumpwithpre-clened bing
8. Thespecificype and ieofwing fo samplingshouldbeobined.Thelegthofis
tubing dependsonthe dep ofsampletobe called

9. Weave he ingthroughtheessedsokonthepump.Makesethat he pestalic
beads comelyiad.

10.Lower theendof thetoe nto the wate otedesired dep.Tur hepumpon ndvai for
itoprime elf.
1. Runwater through thetbe ul you avecompleted a sstre volume additionsofthe
Tubing (caleuaedby aking he rads of he bingand the length TIP.

12 Once spproimaelyroevolumeadditions have runtroughhe tubing, begincollecting
yousample.

13.Sample containers willbesealedwith theappropiate cas, labeled,and placed on wet ce in
an slated continofcoor.

14. Appropriate COCdocumentation willcompanythe samplesaeuiedby the pres:
Specific QAPP.

15. Aftercollection ofthesample,removeth bingnddiscard.Obi new ectionof
Tubing and navigate oterexsampling locaton.

MSWord97 5
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‘SedimentandSoilSampling
Petit Poaar®orEckmanDredgeStandardOperating ProcedureForthe 3M DecaturSamplingTrip

10 PURPOSE
ThepurposeoftisStandardOpening Procedure (SOF)is provide detailsfortecollectionofscesediments using either PettPou o EckmanDredge. Proceduresoutidbelowdetailthegeneramethods required 0collect surfacesediment samples wing eterof hesesamplingdevices. Allough thedetailsofsamplecalecionwillbe nfloncedby site-specific‘conditions, eranaspects of sunplecollectioncabestandardized.Theseproceduresgedescriptionsofequipment fieldprocedures,aad documentation necessary 1 collecsedissing iterofthesemethods.

20 scope
PetePonar
“ThePetitPonari widelyused i bo freshad saltwtersfo collestingsedimentsfrom softtorelativelyhardbottoms. Itis especialyuseflinsand, grave, consolidated mslo lybooms.‘where sandeddredgeswill otwork. ThePooaris self-closing samplerthatreleaseswhe th.nitcomes incontac withthesediment. Thesampleareswith thiswii 15 15 rnandtenit weghtisapproximately 55kg.

EckmanDredge
‘TheEckmanDredge is designed 0collectsamples isof,finelydivided ira bottoms, Inystemsthathave highamounts ofdebrisor rockybetoms, theseunits typicallywill otwork‘wel. Theuitis typically lowered to the botomvia ropead amessager i seat downthe.tinto releasethespring-loadeddoors.Thedoorsardesigned tocloseUgh,encompassing815. *X15cmareofsediment.
ThisSOPwill covertheequipment requiredtocollect sedimentsamples singeter of thesesamplingdevicesandthe specificproceduresthtare followed.
30 EQUIPMENT

Equipmentad suppliesneededmay clade,but wenotlimited to the following:
+ Petite Porarand EcknanDrege
+ Stablebotorplaformbarge
+ Stlalssselmixing containers
+ Salessee spoonsfor homogenizingsediments
+ Semple containers projectspecific) and colerswithwet i forsamplestorage+ Field datasheets (water qulitychemisty,generaldat sheet)
+ Chainofcustodyforms

MSWord 97
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ems esdto document atacollcinactivites nd1 bel sampleconver fo
‘shipment, inching: camer, i,iknotebook, pens (vie in ea4d Sharpie),
samplelabels, custody seals:
Persona protection equipment as reqiredby he sicHeath odSafety Officer, inching
organicvapormeters (OVMs)

+ Decontaminationequipment specif or thepret

40 SAMPLE COLLECTIONPROCEDURE.
Surfs iment olcion singthe Pona orDredge samplers wll svlve the following
procedures:
1. Obisnthe sample locaton informationfromether th sope-owork,werk ulin, ate

WorkPlan.Thsmaybe nthe formofaactacoorinte oadescriptionof he geal
samplig locaton.

2.Posiionthesampling bargeo bos ver the selected sample ation. Whensampling.
sediments,the ied crow shouldavayswork fom the motdowstear location othe most
upstream location ness xherwise rected.

3. Whensampling sediment in depwaters, attemptto set thebare in plce ith ithe a two
101 pointedown,sudpols).Tis wil rovic somesail for he platform
and ensure ht the patio docs notdiwilesampling.

4. Once youamiveatthe properocation measureand recorddet of wate andrecord sample
Jocationdentificationas deifiedohsampling og.

5. Makesure tat alldtshets comespond othe correc sampling lotion.
6. Measuretesampling cation sigthebestavaiable echlogy (5, globalpoioing
stl system)sd ecod sample coordinates on te samplinglg.

17. Obantedeconiaminatddredgeo ora dependsonthe efimensubtate type).
8.Makesure that the dredge or ponarar n he apenpionsnd slowly lowerthem avrte
sideof theboat.Thisis 0 prevent teunits fompremature cour.Oneethe aiswe

slightysubmerged,release temand temfl tebots of te system yousr:
sampling. Theweigh of th unis shouldforce the ifthe sediment boro.

9. Ising heEckroanDredge, makeue at he nits upright o the bottom (ug ight on
hein). Pultelo atan releasetemesenger. Once themesengereleche
doors,pul he unitoftebotom snd slowly houghthe water o the bot.

10. Forth Posthefore oftheunit itingthesediment shoudcase thepin holdingthe
doorsopen o elas. Theelore when youpllhe ln holdingteuni,the dors wil ose
(colcigtesample).

1. Onceth nisinthe bot, plac al he contents noone of the decontaminatedsnes
stl mixingcontainers. Use adeconaminsied,snes se57000 0homogenize the
sediment.

12. Once homogenized, use thesnesselsoonto lsc sufficientsample volumes tote:
proper samplecontainers. Itscatathe sample abel forts samplebeplacedonthe
contaies. Atamisma tis abelsouk conti th sampleID, dat,time collected,
intl of he persons calling,adtype of analysisfor is sample.

MS Word97
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13.Colette pproprsteQAIQCsamplesasoutlinedinthe QAPPaachedtotheprojectspecificworkplan.
16. Complete the chain ofcustody form.

15.Place all sample inthepropersampleshippng/sorag container, whic should contain‘sufficientwet i 10keep th samples a temperatureof 4 Culreceiptbythe laboratory.

Slightmodifications mayberequiredin the fied,depending poo he typeofsumpletatsbeing collcted.The fiedcrew wilsays have working knowledgeof theequipmentprior10‘sampling, adwillbefilawiththespecific requirementsof theproject. Any modificationsorchangesthatareneededfrsamplingspecifi sysiemsshouldbedocumentedinfieddatasheetsandreflected ithe final report.

MSWord 97
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9.5 APPENDIXE

rrrr TT
Date Fish Lengthmtr otn |Coes[||e]

[SLOI-LMOI |Downstream [4/15/02 |LargemouthBass| 41 | 872|
[SLOI-LMO3 |Downstream |4/16/02 |LargemouthBass| 31.4 | 450|[SLOI-LM04 |Downstream |4/16/02 |LargemouthBass| 33.2 | 535|[SLOI-LMOS |Downstream |4/16/02 |LargemouthBass| 44.5 |1181|

[SLOI-CATOI|Downstream [4/16/02 |Catfish | 61 |2000|[SLOI-CATO2 |Downstream [4/16/02 |Catfish | 62.5|3150|[SLOI-CATO3 |Downstream [4/16/02 |Catfish | 62.1|2785|

[SLOI-CATOS |Downstream [4/16/02 |Catfish | 55 |17a4|
[SLOI-CATO6 |Downstream [4/16/02 |Cath____| 53.5 | 1575 |[SLO2-LMO1__|Acrossfrom 3M |4/18/02 |LargemouthBass| 30 | dso_|

[SL02-LM03_|Acrossfrom3M |4/18/02 |LargemouthBass| 33 | 506 |

[SLO2-CATOS|Acrossfrom3M[4/18/02 |Casish | _64 |3206|

[SLOS-LMOL |Upstream [4/17/02 |LargemouthBass|305 | 450 |

[SLO3-LMO3 |Upstream 4/17/02 |LargemouthBass| 38 | 675 |[SLO3-LM04 |Upstream |4/17/02 |LargemouthBass| 41.2 | 956 |

[SLO3-SMO1 |Upstream |4/17/02 |LargemouthBass| 32.5| 563|
[SLO3-CATOT[Upstream [4/17/00 [Catfish | 322| 816 |[SLO3-CATO2 |Upstream [4/17/02 |Cash | 57 |3516|
[SLO-CATO4[Upstream [4/18/02 |Catih | 61.5 |2081|

[SLO3-CATO6 |Upstream [418/02 |Catfish | 605|2278|
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9.6 APPENDIX F

Letter Report and Photographs of water, sediment and fish sampling efforts
in 2002 on the Tennessee River.
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ExT Soe 1 Eineelori sie 20emtTek
Ormeax

April 24,2002

Mr. Dale Bacon
3M Environmental Technology and Safety Services
Building 2-3E-09
P.O. Box 33331
St. Paul, MN 55133-3331

Re: 2002 Tennessee River Sampling - Fish, Sediment, and Water,
Decatur, Alabama (ENTRIX Project 178401)

Dear Dale:

ENTRIX, Inc. (ENTRIX) is providing this letter report summarizing field activities
associated with the Tennessee River field-sampling effort conducted April 15 — 19, 2002
in Decatur, AL for 3M. To satisfy project deliverables, surface water, sediment and fish
(catfish and largemouth bass) were collected from three locations in the area of the 3M
facility on the Tennessee River. The objective of this effort was to collect representative
samples for the measurement of selected perfluorinated compounds (PFCs). Samples
were collected by Barry Gillespie, Matt Barczyk, Ramsey Redman, and Ryan Holem of
ENTRIX. The General Project Outline (GPO) and Sampling Protocols provided by the
3M Analytical Technologies Group were followed by ENTRIX in the conductofthe fieldinvestigation.
Sampling locations were determined previously by ENTRIX and 3M personnel and
reviewed by the ENTRIX field team prior to sampling. The 2000 sampling event
provided the necessary site reconnaissance to allow ENTRIX to familiarize itself with
river conditions and specific site locations. The sampling locations were representative of
areas used by recreational and commercial fishermen. At eachofthree locations selected
for this field investigation, water, sediment, and fish samples were collected. Sampling
areas consisted of a location across the River from the 3M point of discharge, a location
downstream of the 3M facility, and a location upstream of the 3M facility. The
Riverwalk Marina (Marina) located on the northeast side of the river at approximately
river mile 305 was used for river access. The downstream sampling location was in the
vicinity of Fox Creek (approximately river mile 296), the sampling location across the
river from the 3M facility was located approximately at river mile 301, and the upstream
location was at river mile 307.5 (upstream of the 3M discharge, the city of Decatur, and
the Highway 31 bridge) (Figure 1).
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FIELD SAMPLING

The ENTRIX field sampling crew arrived at the sampling site the morning of April 15,
2002. Equipment and supplies were loaded on a 16” sampling barge in the morning and
testing of field equipment proceeded. Actual sampling commenced the aftemoon ofApril 15, 2002 (Monday) and activities were completed on the eveningofApril 18, 2002(Thursday). Collection of water and sediment samples commenced on April 15, 2002 and
continued until April 16, 2002. Fish collection was initiated on the evening of April 15
and continued through April 18, 2002.

Water and Sediment Collection
Water, sediment, and the QA/QC samples for water were collected according to the
General Project Outline (GPO) provided by 3M. The boat was navigated to the selectedlocation and a Garmin GPS 12 Global Positioning System was used to document the
sampling location (Table 1a). ~All sampling locations have been recorded on a
topographic map (Figure 1). Water quality meters (YSI Model 95 and Model 63) were
then calibrated and used to measure pH, dissolved oxygen, temperature, salinity andconductivity (Table 1b). Once surface water and sediment samples were collected
according to the 3M GPO, they were properly labeled, stored on ice at 4°C, and delivered
to the 3M environmental laboratory in Minnesota via FedEx courier. All water, sediment
and accompanying water QA/QC samples were delivered (priority overnight) to 3M in
Minnesota on April 16, 2002

Standard operating procedures for sample collection and preparation were maintained
during the entire project. Proper QA/QC samples for water, as required by the 3M GPO,
were collected in the field (Table 2). All samples were shipped under ENTRIX chain of
custody forms, and a field data book was used to document conditions and activities.

Fish Collection
Fish were collected from the three sample locations (Table 1a and Figure 1) identified
above using a boat mounted Smith-Root type VI-A electroshocking device (see attached
Photo Log). According to the GPO, a minimum of six bass (preferably largemouth) and
six catfish were to be collected from cach of the three sites, if possible. At both the
upstream and downstream sampling locations, the minimum number of cach species of
fish was collected (ic., six bass and six catfish). However, while the minimum number
of catfish across from the 3M facility was captured, only four bass were collected.
Repeated attempts to collect the remaining two bass resulted in no capture. For this
investigation, only the desired fish species caught at each of the sampling locations were
retained for analysis. Collected fish were measured (total length), weighed, and
immediately wrapped in aluminum foil and placed in ziplock storage bags (Table 3).
Samples were labeled, placed on ice, and shipped via overnight FedEx to the ENTRIX
office in East Lansing, Michigan, and then transported immediately to freezer facilities inthe Aquatic Toxicology Laboratory (ATL) at Michigan State University.
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Upon completion of sampling activities, the Alabama Department of Wildlife andFreshwater Fisheries was notificd that sampling was complete and their requirednotification form was completed and mailed to them.

Fish Processing& Sample Preparation
Fish remained frozen in MSU freezer facilities until processing began. ENTRIX
personnel (Mr. Ryan Holem) conducted the fish processing and preparation of filletsProcedures described in the 3M GPO and the Alabama Department of EnvironmentalManagement Standard Operating Procedures Volume III were followed in fish tissuepreparation.

Prior to processing, all working surfaces in the MSU laboratory were washed with soapand warm water then covered with aluminum foil. Any utensils utilized in the filleting
and homogenization process were first washed with soap and warm water, thenmethanol-rinsed followed by a de-ionized (DI) water rinse. All utensils weredecontaminated between fish to avoid cross-contamination. In addition, aluminum foil
‘was wrapped (dull side out) around the handlesofboth fillet knives. Nitrile gloves were‘worn throughout the process. This process was repeated before cach new fish was startedto avoid cross-contamination.

Fillets included the tissue from behind the head to the tail on both sides of each fish.Each fillet was removed from the fish and the skin removed using a fillet knife. The ribbones were cither avoided during fillting or removed from each fillet so that only edible
portions of the fillet remained. The carcass of each fish, the skin, and rib bones from
each fillet were then wrapped in aluminum foil (dull side to fish), labeled with its sample
location and ID number and placed in a pre-labeled ziploc bag. When possible, carcasseswere kept in their original foil before being placed in ziploc bags. Carcasses were then
placed in portable coolers and stored at -20°C. The fillet was cut into small pices to‘expedite the grinding process. A hand grinder was used for the larger fish and a stainless
steel blender for samples with less tissue. In all cases, the ground tissues werethoroughly mixed with stainless steel spatulas and mortar and pestle to ensure adequate
homogenization. Once homogenized, the tissue was massed to the nearest hundredth
gram and placed in 3M approved Nalgene containers. A label detailing the samplelocation, ID number, date processed, sample identity (bass or catfish) and mass of the
tissue was placed on cach container. All containers were placed in pre-labeled ziploc
bags and stored in coolers at -20°C.

Upon completion of processing, samples were removed from the coolers operated at -
20°C, placed in portable coolers and covered with wet ice. Original Chain of Custody
forms (or copies of originals), a sample summary sheet, and copies of laboratorynotebook pages in ziploc bags were placed in each cooler. Tape was used to secure the
lids and drainsofall coolers. Coolers were shipped priority overnight mail to Sue Beachat 3M's Environmental Laboratory in Minnesota.

ENTRIX is pleased with the opportunity to conduct this sampling effort for 3M. If youhave any questions please contact me at 713-662-1908.
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Sincerely,

W. Barry Gillespie, Jr.
Project Scientist

Ce: Dr. John Giesy
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Photo L0g:2002 3M, Tennessee River Sampling Effort

Photograph 1: Downstream sampling location (mouth of Fox Creek)

Photograph 2: 3M facility near outfall (sample location across river from this facility).
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Photograph 3. Upstream sampling location.
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Photograph 4: Collection ofsurface water.
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Photograph 5: Collectionofsediment using Ponar sampler.
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Photograph6: Electroshocking device mounted onto 16" pontoon boat.
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Photograph 7. Site across the river from the 3M facility.
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9.7 APPENDIXG
Fish were sampled from each location with a Smith-Root Type VI-A heavy duty SkWelectroshocker. This clectroshocker can be used in large bodiesofwater like lakes andrivers. Electroshock operating procedures followed in the collectionoffish from theTennessee River were taken from the Smith-Root manuals These include the following:
1. Type VI-A Operation Manual. January 1994, pp4.
2. Type VI-A Parts Identification. December 1994, pp 103. Electrofishing Manual. June 1994, pp 9.
4. Electrofishing Safety, January 1994. pp 3

Smith-Root, Inc.
14014 NE Salmon Creek Avenue
Vancouver, WA 98686.
Phone: 360-573-0202
Fax: 503-286-1931
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