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Executive Summary

As part of the Memorandum of Agreement (MOA) between Minnesota Power (MP), the
Fond du Lac Band (FDL) and the Minnesota Pollution Control Agency (MPCA),
Minnesota Power re-surveyed six of the most contaminated sediment sites in Thomson
Reservoir from the 1996 Glass, et al, study. In the Glass study, sediments were sampled
from various stretches of the St. Louis River between Cloquet and Duluth, including
Thomson Reservoir, in the summer of 1994. Thomson Reservoir is a peaking reservoir
fed by the St. Louis River and located in Thomson, MN.

The amended Memorandum of Agreement states the purpose of this study as follows:

c) Six of the most contaminated aquatic sediment sites from the Glass, et al study
in the Thomson Reservoir will be re-surveyed to a depth of 50 centimeters to
ensure that the mercury deposits remain intact and are not eroding into
downstream areas.

The mercury deposits in Thomson Reservoir are largely the results of historical
anthropogenic point-sources upstream of the reservoir, which have largely been
eliminated. Therefore, mercury loading since the 1994 sampling event can be assumed to
have occurred primarily through sediment shifts and/or minor changes due to
atmospheric or natural loading of mercury.

This report summarizes both general mercury concentration and sediment depth trends
from the 1994 and 2011 sampling events, during which the affected sediments have been
subjected to 17 years of hydrologic processes, including potential scouring and
sedimentation. While general trends are noted in this report, it is acknowledged that no
definitive conclusions on the specific hydrologic mechanisms, or the final downstream
fate of the mercury deposits, can be drawn from these results.

Site TH-12 | TH-14 TH-19 TH-22 | TH-25 | TH-36
Average Mercury, 1994 (ppm) 0.80 0.83 0.82 0.61 0.50 1.79
Average Mercury, 2011 (ppm) 0.67 0.93 0.33 0.05 0.09 0.12
Highest Mercury Concentration Profile,
1994 10-20 10-20 0-10 20-30 30-40 0-10
Highest Mercury Concentration Profile,
2011 20-30 20-30 10-20 20-30 30-40 0-10

Table 1: Average mercury concentrations and profiles in Thomson sediments, 1994 and 2011.

As can be seen in Table 1, average mercury concentrations in the top 50-cm declined for
five of the six sites sampled in 2011; TH-14 mercury concentrations increased slightly
from 1994 levels. Of more importance, the sediment profile analysis showed that the
highest concentrations of mercury occurred lower in the sediment profile for TH-12, TH-
14, and TH-19 in 2011, suggesting those mercury deposits remain intact. The remaining
sediments (TH-22, TH-25, and TH-36) had the highest relative mercury concentrations in
the same sediment profile in 2011 compared to 1994. However, the mercury



concentrations in the highest sediment horizons were considerably lower in these
sediment cores in 2011.> This suggests that the historically-high mercury deposits are
either being blended with low-mercury sediments, or are being dispersed throughout the
reservoir.

The following is a description of mercury results and a brief discussion on the observed
trends for each sampling site.

! For sediments sampled at different depths in 1994 and 2011, mercury was compared using only profiles
present during both sample events to prevent bias.



Sampling Plan

A draft sampling plan for the Thomson Reservoir sediment re-surveying effort was
prepared by Minnesota Power Environmental staff and routed to FDL and MPCA for
comments. After two revisions, a final sampling plan was issued on September 14,
2011. The sampling plan is attached in Appendix A of this report and contains detailed
information on sampling equipment and laboratory analysis.

2011 Sampling Event

All six locations were sampled on October 6, 2011 by SEH personnel. Minnesota Power
Environmental and Land Department provided a 16’ boat with a 25-HP motor, along with
a boat operator. Sampling began at approximately 0800.

Weather conditions were fair, with light southwest winds. Per the sampling plan, the six
sites were sampled to a maximum depth of 50 cm, with one sediment aliquot taken per
10-cm strata. For sample locations where <50 cm sample depth was not available,
samplers collected sediment in 10-cm increments to the greatest possible depth and
recorded final depth to 0.5 cm level. Several attempts to resample were attempted for
those sediments with a maximum sampling depth of <50 cm. The final sampling depths
for both 1994 and 2011 are listed in Table 2.

Sample Site Max Sample Depth — 1994 Max Sample Depth — 2011

(cm) (cm)

TH-12 45 38

TH-14 56 50°

TH-19 35 22

TH-22 100 31

TH-25 155 42.5

TH-36 13 50°

Table 2. Sampling depths for 1994 and 2011 sampling events at Thomson Reservoir.

As can be seen above, the sample depths for sediments located in the eastern side of
Thomson Reservoir (TH-12, TH-14, and TH-19) were slightly lower in 2011, indicating
moderate scouring was possible. Since the sampling was stopped at 50-com for sediment
TH-14 at 50-cm depth (per MOA language) the final sediment depth is unknown. TH-
22’s and TH-25’s sample depths decreased significantly in 2011 compared to 1994,
indicating potential scouring occurred at these sites. TH-36 sample depth increased from
13 cmin 1994 to at least 50 cm in 2011, indicating sedimentation occurred.

Variability between 1994 and 2011 sample depths could be attributed to a variety of
reasons, including sedimentation, scouring, or slight differences in GPS coordinates
between 1994 and 2011 readings. Geologic interferences in the sediments, such as
isolated harder sediment layers or rocks, could also account for differences in available
sediment depths from the 1994 sampling event compared to 2011.

2 sampling efforts stopped at 50 cm, per sampling plan and MOA language.
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Study Results

Analytical data from the 2011 sampling event were compared to the 1996 Glass, et al
study results (sediments were sampled in 1994) to determine whether the mercury
concentrations had shifted in depth profile for the six most contaminated sites. The
following is a general and a site-by-site analysis of each of the six sites; lab data is
located in Appendix B of this report.

Overall Mercury Concentration Trends

Average mercury concentrations generally decreased in the sample sites, with a slight
increase in average mercury concentrations in TH-14. The largest decreases in mercury
concentration from 1994 were at TH-22 and TH-36, with average mercury concentrations
decreasing 92 and 94%, respectively. TH-19 and TH-25 mercury levels declined 60 and
82%, respectively. TH-12 decreased 16%, while TH-14 increased 14%.

Average Mercury, All Depths
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TH-12 TH-14 TH-19 TH-22 TH-25 TH-36

Figure 2: Average mercury concentrations across top 50-cm of selected sediments sampled in 1994 and 2011.

Generally, “corable” sediment depth decreased across the sampled sites in 2011. The
majority of the sample sites are located on the eastern and northerly portions of the
reservoir. Of these sites, the greatest decrease in sediment depth occurred near the
latitudinal center of the reservoir, at TH-25. TH-36 was the only location that showed an
increase in sediment compared to 1994 levels; while the Midway River may have
contributed to sediment loading in this area, an opposite sediment depth trend is observed




to the east side of the mouth of the Midway River, where sediment depth decreased 13
cm.
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Figure 4. A bathymetric map of Thomson Reservoir.



The primary concern of this study was the potential downstream migration of mercury
deposits. Using the bathymetric map for Thomson Reservoir, (Figure 4), downstream
appears to have two general directions: southeast toward the forebay, and south toward
Thomson Dam.

Given that sediment depth generally decreased across most sites, there are two primary
methods available to determine if mercury deposits have indeed moved downstream since
1994. First, sediment depths and respective mercury concentrations should be examined
to determine if the sediment strata with elevated mercury levels in 1994 remained intact:
i.e. either in the same relative concentrations across strata as in 1994, or with a layer of
post-1994 sediment deposited on top of contaminated sediments. It is important to note
that since the mercury concentrations occur in 10-cm increments, or slices, that an
accurate comparison of strata between 1994 and 2011 is not possible.

Secondly, the downstream sediment sites should be analyzed for the presence of higher
levels of mercury in the upper strata that was not present in 1994. Given the assumed
flow pattern of the reservoir, and the available sites, the downstream sites are TH-12, TH-
14, and TH-26.

These two approaches are examined in detail in the section below. For clarity, the 10-cm
sections of sediments will be referred to by the following labels:

Sediment | Strata
Depth Label
0-10 A
11-20 B
21-30 C
31-40 D
41-50 E




Site Specific Trends — Downstream Sediments

TH-12

Site TH-12 is located in the southeast quadrant of Thomson Reservoir, just northwest of
the outlet to the forebay, and is the furthest downstream sampling site.

In 1994, the highest mercury concentrations were in the B and the C stratas, with mercury
concentrations of 1.76 and 1.06, respectively. The lowest levels of mercury in 1994
were in C and D, with concentrations ranging from 0.02-0.03 mg/kg. The top 10-cm
strata was moderately contaminated, with a mercury concentration of 0.35 mg/kg.

In 2011, the 10-20 and 20-30 strata once again contained the highest relative
concentrations of mercury, ranging from 1.07 to 1.30 mg/kg. However, the most
contaminated mercury strata in 2011 occurred 10-cm lower, in the C range, with a
mercury concentration of 1.30 mg/kg. 2011 mercury concentrations decreased in A
strata (average mercury concentration = 0.14 mg/kg), and increased in the 30-38 cm
range, from 0.03 in 1994 to 0.176 mg/kg in 2011. The maximum sample depth in 2011
was 38 cm, compared to 45 cm in 1994,

The shift of mercury levels to lower horizons suggests that cleaner sediments may have
been deposited at this site, and that the historical mercury deposits have largely remained
in place.
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Figure 5. Mercury concentrations across strata for TH-12.



TH-14

Site TH-14 is located in the southeast quadrant of Thomson Reservoir, just northwest of
TH-12.

In 1994, the highest mercury concentrations were in the B and C stratas, with mercury
concentrations of 1.69 and 1.38, respectively. The lowest levels of mercury in 1994 were
in the A, B, and E stratas, with concentrations ranging from 0.06 to 0.25 mg/kg.

In 2011, the C and D stratas contained the highest levels of mercury, with mercury
concentrations of 2.16 and 1.98 mg/kg, respectively. Mercury concentrations decreased
significantly in A and B stratas, and increased slightly in the E strata.

Again, this suggests cleaner sediments may have accumulated on top of the contaminated
soils since 1994.
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Figure 6. Mercury concentrations across strata for TH-14.
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TH-19

TH-19 is located in the northeast quadrant of Thomson Reservoir, just to east of the
mouth of the Midway River.

A different pattern emerges when the sediment profiles are compared in TH-19. In 1994,
the highest mercury concentrations were in the A and B stratas, with mercury
concentrations of 1.12 and 1.21, respectively. Mercury decreased sharply in 1994 in
stratas C and D, with concentrations ranging from 0.13 to 0.04 mg/kg.

In 2011, the A strata contained the highest levels of mercury, with a mercury
concentration of 0.91 mg/kg. Mercury concentrations then decreased significantly B and
C stratas. Maximum sampling depth in 2011 was 22 cm, a decrease of 13 cm from the
sample depth 35 cm in 1994,

This data suggests the top strata (i.e. the “missing” 13 cm of sediment from 1994) may
have been scoured from the sampling location. However, the nearest sampled
downstream receptor of this sediment is TH-14, which as described above had relatively
low mercury concentrations in the top layers of sediment. It is also possible that the 2011
sediment coring encountered rocks or other interferences, and that the mercury deposits
might have been present in deeper strata near the sampling location.

TH-19 Mercury Distribution
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Site Specific Trends — Upstream Sediments

TH-22

TH-22 is located in the northwest quadrant of Thomson Reservoir, in the northwest
corner of the reservoir and just west of the entrance of the St. Louis River. Mercury
levels were significantly lower in 2011 in all sampled sediments compared to 1994.
Sample depth also changed significantly, decreasing approximately 71 cm from 2011 to
1994,

In 1994, mercury levels had two peaks, one in the C strata and another in the F and G
stratas (50-70 cm). Mercury concentrations in these strata ranged from 1.21 to 1.44.
In 2011, mercury concentrations were low and relatively flat, ranging from 0.04 to 0.05
mg/kg.

The mercury deposits in TH-22 appear to have been replaced by relatively new,
uncontaminated sediment. The fate of the higher concentration mercury deposits present
in 1994 cannot be determined from the available data.

TH-22 Mercury Distribution
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Figure 8. Mercury concentrations across strata for TH-22.
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TH-25

TH-25 is located in the northeast quadrant of Thomson Reservoir, approximately 900 feet
south of the mouth of the Midway River.

In 1994, mercury concentrations increased steadily over the first 50 cm, peaking at a
concentration of 1.8 mg/kg in the E strata. Mercury concentrations decreased after the
peak in the E sediment horizon, reaching what is assumed to be natural background levels
at depth of 110-120 cm.

In 2011, sampling depth was restricted to the top 50 cm, as prescribed by the MOA.
Mercury concentrations remained near the same in the A strata, with concentrations of
~0.09 mg/kg in both 1994 and 2011. Mercury concentrations increased gradually over
the sampled top 50-cm, indicating the possible presence of elevated mercury
concentrations at deeper levels.

Based on this data, it is unclear whether the elevated mercury deposits in TH-25 remain
in place in 2011. However, the observed increase in mercury at lower sediment horizons
in 2011 suggest a trend similar to those seen in TH-12 and TH-14.

TH-25 Mercury Distribution
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Figure 9. Mercury concentrations across strata for TH-25.
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TH-36

TH-36 is located in the northeast quadrant of Thomson Reservoir, just to the west of the
mouth of the Midway River.

In 1994, mercury concentrations were high in the A and B strata, with concentrations of
2.06 and 1.51, respectively. Sample depth was just 13 cm.

In 2011, sampling depth increased to at least 50-cm. Mercury concentrations were low
and relatively flat, with concentrations ranging from 0.08 to 0.16 mg/kg. The fate of the
mercury deposits from 1994 cannot be determined from available data: they may be
under the sampled depth of 50-cm, or may have migrated downstream.

TH-36 Mercury Distribution
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Figure 10. Mercury concentrations across strata for TH-36.
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Discussion

The purpose of this study was to “ensure that the (Thomson) mercury deposits remain
intact and are not eroding into downstream area”. The mechanism described in the
MOA for measuring this downstream erosion potential was re-surveying the six most
contaminated sediments to a depth of 50 centimeters. Given the hydrodynamic and
sedimentation vagaries of a reservoir such as Thomson, and the limited data available, it
is obviously clear that no definitive conclusions can be drawn about the fate of the
mercury deposits for all six sediments.

However, several noteworthy observations can be made based on the data available. The
two sediment sites furthest downstream on the St. Louis River to Forebay channel, TH-12
and TH-14, displayed sedimentation patterns that suggest a capping mechanism is in
place.

TH-19, TH-22, and TH-36 display another pattern, in which the legacy deposits present
in 1994 were largely absent in 2011. Since sample depths decreased in these sites from
1994 to 2011, it appears likely that some of the mercury deposits have eroded
downstream; the extent of that migration is obviously unclear. Blending of contaminated
sediments with newer, uncontaminated sediments may also have contributed to the
overall decrease in mercury concentrations. For TH-36, the mercury deposits may have
been present in strata deeper than 50-cm.

For TH-25, the fate of the historical mercury deposits is also unclear. The top 50-cm of
sediment has low mercury concentrations in 2011; sediments with higher mercury
concentrations may be present below the sampled depth of 50-com.

Two other trends emerge from the data: First, based on the general decrease in mercury
concentrations, and the overall trend of higher mercury levels occurring in deeper
sections of the reservoir bed, it appears that the availability of mercury from
contaminated sediments has decreased significantly since 1994. Five of the six most
contaminated sediment samples have decreased in average mercury concentrations in the
top 50-cm, with only one site, TH-14, showing a slight increase in overall mercury
concentrations. However, the highest levels of mercury occurred in lower sediment
horizons in TH-14, suggesting that the mercury present is becoming less biologically
available over time. This trend is followed for all sediments except TH-25, which had
similarly low levels of mercury in the “A” strata in 1994 and 2011.

Finally, it should be noted that TH-22 and TH-25 displayed more than one peak in
mercury concentrations across strata in 1994. Both sediment sites had much lower and
evenly distributed mercury concentrations across the top strata in 2011. This may
suggest these locations receive a more variable sedimentation pattern than the other four
sediments.
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2011 Thomson Reservoir Sediment Sampling Plan

Prepared by:

Minnesota Power
Environmental and Land Management Department
30 West Superior Street
Duluth, MN 55802

Revised 9/14/11



Purpose and Scope:

This sampling effort will determine to what extent, if any, the mercury deposits in
Thomson Reservoir sediments have shifted since the 1996 Glass, et al study. The
mercury deposits are from historical anthropogenic sources upstream of the reservoir.

Six locations will be sampled in 2011. These six sites, selected after consultation with
Fond du Lac Natural Resources and the MPCA, were selected based on the highest
average mercury concentrations across the top 50 cm strata, as recorded in the Glass
study. Per the language in the Memorandum of Agreement between MP, FDL, and
MPCA, these six sites will be sampled to a depth of a 50 cm, with one sediment aliquot
taken per 10-cm strata. For those sample locations where <50 cm sample depth is
available, sample equipment will attempt to collect strata in 10-cm increments to the

greatest possible depth. The six locations to be sampled are identified below.

Sample Site Latitude Longitude Average Hg Max Sample
concentration Depth
across top 50 cm (1999)
(cm)
TH-36 46°40°18.531 92°23°53.680 2135 13
TH-14 46°40°09.059 92°23°35.360 834 56
TH-25 46°40°12.272 92°23°50.125 759 155
TH-22 46°40°21.690 92°24°58.486 676 100
TH-12 46°40°06.686 92°23°33.670 644 45
TH-19 46°40°17.682 92°23°44.928 623 35

In the event any of the above sample locations are unable to be sampled (due to scouring
of sediment, rocks, etc) four alternate locations will be evaluated. These backup

locations’ data are summarized below.

Sample Site Latitude Longitude Average Hg Max Sample
concentration Depth
across top 50 cm (1999)
(cm)
TH-24 46°40°00.434 92°23'50.125 620 85
TH-3 46°40°06.669 92°25°03.532 539 59
TH-11 46°40°04.443 92°23’45.370 418 100
TH-23 46°40°04.325 92°24°54.090 413 165

Sample locations are graphically represented on the attached map.




Sample equipment and methods.

Soil samples will be collected by personnel from SEH Inc. of Duluth, MN utilizing either
a 14’ or 16’ johnboat, with a 25 HP outboard motor, provided by Minnesota Power.

SEH proposes to collect six sediment core samples from the Thomson Reservoir using a
piston core sampler. The piston core sampler facilitates the collection of an undisturbed
sediment core without “smearing” or mixing of more recently deposited sediments with
older sediments. Each core will be extruded into five 10 centimeter intervals. The
sediment samples will be collected and extruded by a team of SEH professionals,
including staff experienced with piston core sampling in the Thomson Reservoir.

Sampling using a piston corer is best completed from a stable platform, and is often
conducted in the winter through the ice. Since the samples will be collected in the fall
from a boat, sampling will only be conducted when wind, weather and reservoir
conditions are calm enough to allow sampling to occur. Winter sampling is not
considered prudent at this time due to concerns about thin ice and under-ice voiding in
Thomson Reservoir.

SEH will navigate a johnboat to the designated sampling locations using a handheld GPS
unit; once at a sampling location the boat will be secured using two anchors to ensure
samples are collected at the proper coordinates. At each location the depth of the water
column will be measured using a weighted fiberglass tape to determine the required
length of the sampling equipment (core tube plus extension poles).

SEH intends to use an Aquatic Research Instruments “Discrete Point Piston Sampler” to
collect core samples of sediments in water depths up to approximately 30 feet. The
sampler consists of a clear polycarbonate core tube with an approximate length of 1.4
meters and diameter of 69 mm. A piston connected to a metal cable is inserted at the
bottom of the tube. Several aluminum rods are attached in series to the top of the tube.
The tube and poles are assembled over the desired sampling location and lowered to a
few centimeters above the sediment surface. The cable is held fast while the sampler is
pushed by hand through the desired (50 cm) sediment depth. This action will create a
slight vacuum below the piston as the core tube is inserted into the sediments. The
sampler is then raised from the lake bottom, and the extension rods are disconnected
while the sampler is brought to the surface. Polyethlyene caps are placed on the end of
the core tube to prevent sample loss when the sample is removed from the water. Once a
sample is obtained it will be handled carefully and transported to shore to allow the
sample to be extruded using an “Incremental Core Extruding Apparatus”; this extruder
will allow controlled removal of the 10 cm increments required for this project. As the
sediment sample is extracted from the tube, the upper 50 cm of the sample will be
measured, and divided into 10 cm segments using a plastic spatula and placed in cleaned,
separate labeled containers.



Each sample segment will then be blended to homogenize the sample; a homogenized
sample volume will then be placed in the 50 mL sample vials provided by the laboratory.
No chemical preservative will be used on these samples. Sample bottles will be labeled
and placed, on ice, in a cooler until they are delivered to the laboratory.

All sample containers will be clearly labeled with the following information:

Sample identification;

Site name;

Sample depth increment;

Laboratory analysis required,;

Date and time the sample was collected;
Sampling personnel initials; and

Care will be taken to ensure that the information on the containers corresponds to the
information placed on the Chain-of-Custody form completed for each sample.

All sediment sampling equipment will be washed using lake water after use, and then
thoroughly rinsed with distilled water between each sampling event and location. These
efforts will minimize the potential risk of cross-contamination. When feasible, disposable
equipment will be utilized.

Laboratory equipment and methods.

Mercury samples will be analyzed by Era Laboratories of Duluth, MN, with one sample
taken per homogenized 10 cm aliquot. Sample volume requirement is a minimum of 1
gram of sediment per analysis. Samples will be analyzed via CETAC Cold Vapor
Atomic Absorption (CVAA) Model M6000A, via EPA Method 7471B with a detection
limit of 0.08 mg/kg. After analysis, sample will be dried at 105°C and moisture content
determined. Mercury and moisture results will be made available via hard and electronic
copies.

Study Results

Analytical data from the 2011 sampling event will be compared to the Glass, et al study
to determine whether the mercury deposits have shifted significantly in the past 12 years.
This may require statistical analysis or simple numerical comparison, based on
consultation with FDL and MPCA.
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Appendix B: Laboratory Data



Project Number: 064915
Laboratory Report COC Number: 736841
Date Received: 10/6/2011
q Report Date: 11/3/2011
(W-\:33l Era Laboratories, Inc. ReportNumber: 109409
4730 Oneota Street Duluth MN 55807 Telephone: (218)727-6380 Fax: (218)727-3049
Client: KURT ANDERSON
MINNESOTA POWER
30 WEST SUPERIOR STREET
DULUTH MN 55802
Sample ID: TH 25 0-10 CM Sample Date: 10/6/2011 SampleTime: 8:45 Matrix: Sediment
Era Project Number: 064915-1
Parameter: Results: units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 334 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.09 mg/Kg DWB 10/13/2011 9:39 EPA 7471A 86.06 0.02 0.02
Sample ID: TH 25 10-20 CM Sample Date: 10/6/2011 SampleTime: 8:45 Matrix: Sediment
Era Project Number: 064915-2
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 57.4 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.073 mg/Kg DWB 10/13/2011 9:39 EPA 7471A 121 0.009 0.011
Sample ID: TH 25 20-30 CM Sample Date: 10/6/2011 SampleTime: 8:45 Matrix: Sediment
Era Project Number: 064915-3
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 50.9 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.09 mg/Kg DWB 10/13/2011 9:39 EPA 7471A 101 0.008 0.01

MN Certification # 027-137-152
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Project Number: 064915
Laboratory Report COC Number: 736841
Date Received: 10/6/2011
q Report Date: 11/3/2011
WS Era Laboratories, Inc. ReportNumber: 109409
4730 Oneota Street Duluth MN 55807 Telephone: (218)727-6380 Fax: (218)727-3049
Sample ID: TH 25 30-40 CM Sample Date: 10/6/2011 SampleTime: 8:45 Matrix: Sediment
Era Project Number: 064915-4
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 56.3 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.10 mg/Kg DWB 10/13/2011 9:39 EPA 7471A 170 0.02 0.02
Sample ID: TH 25 40-42.5 CM Sample Date: 10/6/2011 SampleTime: 8:45 Matrix: Sediment
Era Project Number: 064915-5
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 53.7 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.23 mg/Kg DWB 10/29/2011 8:56 EPA 7471A 164 0.02 0.02
Sample ID: TH 36 0-10 CM Sample Date: 10/6/2011 SampleTime: 8:00 Matrix: Sediment
Era Project Number: 064915-6
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 30.0 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.14 mg/Kg DWB 10/13/2011 9:39 EPA 7471A 101 0.02 0.02
Sample ID: TH 36 10-20 CM Sample Date: 10/6/2011 SampleTime: 8:00 Matrix: Sediment
Era Project Number: 064915-7
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 42.2 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.092 mg/Kg DWB 10/13/2011 9:39 EPA 7471A 85.3 0.009 0.011
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Project Number: 064915
Laboratory Report COC Number: 736841
Date Received: 10/6/2011
q Report Date: 11/3/2011
WS Era Laboratories, Inc. ReportNumber: 109409
4730 Oneota Street Duluth MN 55807 Telephone: (218)727-6380 Fax: (218)727-3049
Sample ID: TH 36 20-30 CM Sample Date: Matrix: Sediment
Era Project Number: 064915-8
Parameter: Results: Units: Analysis Date/Time: LOQ: QC Comments:
Solids, Total 49.0 % 10/12/2011 21:10 SM 2540 B-97 online
Mercury, Total 0.087 mg/Kg DWB 10/13/2011 9:39 0.009
Sample ID: TH 36 30-40 CM Sample Date: Matrix: Sediment
Era Project Number: 064915-9
Parameter: Results: Units: Analysis Date/Time: LOQ: QC Comments:
Solids, Total 52.2 % 10/12/2011 21:10 SM 2540 B-97 online
Mercury, Total 0.12 mg/Kg DWB 10/29/2011 8:56 0.02
Sample ID: TH 36 40-50 CM Sample Date: Matrix: Sediment
Era Project Number: 064915-10
Parameter: Results: Units: Analysis Date/Time: LOQ: QC Comments:
Solids, Total 45.6 % 10/12/2011 21:10 SM 2540 B-97 online
Mercury, Total 0.16 mg/Kg DWB 10/29/2011 8:56 0.03
Sample ID: TH 14 0-10 CM Sample Date: Matrix: Sediment
Era Project Number: 064915-11
Parameter: Results: Units: Analysis Date/Time: LOQ: QC Comments:
Solids, Total 29.9 % 10/12/2011 21:10 SM 2540 B-97 online
Mercury, Total 0.18 mg/Kg DWB 10/29/2011 8:56 0.03
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Project Number: 064915
Laboratory Report COC Number: 736841
Date Received: 10/6/2011
q Report Date: 11/3/2011
WS Era Laboratories, Inc. ReportNumber: 109409
4730 Oneota Street Duluth MN 55807 Telephone: (218)727-6380 Fax: (218)727-3049
Sample ID: TH 14 10-20 CM Sample Date: 10/6/2011 SampleTime: 11:00 Matrix: Sediment
Era Project Number: 064915-12
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 42.3 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.25 mg/Kg DWB 10/29/2011 8:56 EPA 7471A 132 0.02 0.02
Sample ID: TH 14 20-30 CM Sample Date: 10/6/2011 SampleTime: 11:00 Matrix: Sediment
Era Project Number: 064915-13
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 42.3 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 2.16 mg/Kg DWB 10/29/2011 8:56 EPA 7471A 550 0.06 0.08
Sample ID: TH 14 30-40 CM Sample Date: 10/6/2011 SampleTime: 11:00 Matrix: Sediment
Era Project Number: 064915-14
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 441 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 1.98 mg/Kg DWB 10/29/2011 8:56 EPA 7471A 705 0.07 0.1
Sample ID: TH 14 40-50 CM Sample Date: 10/6/2011 SampleTime: 11:00 Matrix: Sediment
Era Project Number: 064915-15
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 60.7 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.064 mg/Kg DWB 10/29/2011 8:56 EPA 7471A 125 0.009 0.013
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Project Number: 064915
Laboratory Report COC Number: 736841
Date Received: 10/6/2011
q Report Date: 11/3/2011
WS Era Laboratories, Inc. ReportNumber: 109409
4730 Oneota Street Duluth MN 55807 Telephone: (218)727-6380 Fax: (218)727-3049
Sample ID: TH 12 0-10 CM Sample Date: Matrix: Sediment
Era Project Number: 064915-16
Parameter: Results: Units: Analysis Date/Time: LOQ: QC Comments:
Solids, Total 34.3 % 10/12/2011 21:10 SM 2540 B-97 online
Mercury, Total 0.14 mg/Kg DWB 10/29/2011 8:56 0.03
Sample ID: TH 12 10-20 CM Sample Date: Matrix: Sediment
Era Project Number: 064915-17
Parameter: Results: Units: Analysis Date/Time: LOQ: QC Comments:
Solids, Total 414 % 10/12/2011 21:10 SM 2540 B-97 online
Mercury, Total 1.07 mg/Kg DWB 10/29/2011 8:56 0.13
Sample ID: TH 12 20-30 CM Sample Date: Matrix: Sediment
Era Project Number: 064915-18
Parameter: Results: Units: Analysis Date/Time: LOQ: QC Comments:
Solids, Total 44.9 % 10/12/2011 21:10 SM 2540 B-97 online
Mercury, Total 1.30 mg/Kg DWB 10/29/2011 8:56 0.1
Sample ID: TH 12 30-38 CM Sample Date: Matrix: Sediment
Era Project Number: 064915-19
Parameter: Results: Units: Analysis Date/Time: LOQ: QC Comments:
Solids, Total 46.0 % 10/12/2011 21:10 SM 2540 B-97 online
Mercury, Total 0.17 mg/Kg DWB 10/29/2011 8:56 0.02
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Project Number: 064915
Laboratory Report COC Number: 736841
Date Received: 10/6/2011
q Report Date: 11/3/2011
WS Era Laboratories, Inc. ReportNumber: 109409
4730 Oneota Street Duluth MN 55807 Telephone: (218)727-6380 Fax: (218)727-3049
Sample ID: TH 22 0-10 CM Sample Date: 10/6/2011 SampleTime: 13:30 Matrix: Sediment
Era Project Number: 064915-20
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 46.1 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.045 mg/Kg DWB 10/29/2011 8:56 EPA 7471A 128 0.02 0.02
Sample ID: TH 22 10-20 CM Sample Date: 10/6/2011 SampleTime: 13:30 Matrix: Sediment
Era Project Number: 064915-21
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 67.2 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.042 mg/Kg DWB 10/29/2011 8:56 EPA 7471A 123 0.008 0.011
Sample ID: TH 22 20-30 CM Sample Date: 10/6/2011 SampleTime: 13:30 Matrix: Sediment
Era Project Number: 064915-22
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 65.1 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.051 mg/Kg DWB 10/29/2011 8:56 EPA 7471A 113 0.007 0.011
Sample ID: TH 22 30-31 CM Sample Date: 10/6/2011 SampleTime: 13:30 Matrix: Sediment
Era Project Number: 064915-23
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 69.7 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.050 mg/Kg DWB 10/29/2011 8:56 EPA 7471A 161 0.01 0.014
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Project Number: 064915
Laboratory Report COC Number: 736841
Date Received: 10/6/2011
a Report Date: 11/3/2011
(W-\:33l Era Laboratories, Inc. ReportNumber: 109409
4730 Oneota Street Duluth MN 55807 Telephone: (218)727-6380 Fax: (218)727-3049
Sample ID: TH 19 0-10 CM Sample Date: 10/6/2011 SampleTime: 10:30 Matrix: Sediment
Era Project Number: 064915-24
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 425 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.91 mg/Kg DWB 10/29/2011 8:56 EPA 7471A 831 0.08 0.12
Sample ID: TH 19 10-20 CM Sample Date: 10/6/2011 SampleTime: 10:30 Matrix: Sediment
Era Project Number: 064915-25
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 63.2 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.061 mg/Kg DWB 10/29/2011 8:56 EPA 7471A 137 0.009 0.014
Sample ID: TH 19 20-22 CM Sample Date: 10/6/2011 SampleTime: 10:30 Matrix: Sediment
Era Project Number: 064915-26
Parameter: Results: Units: Analysis Date/Time: Method: DFE: LOD: LOQ: QC Comments:
Solids, Total 62.8 % 10/12/2011 21:10 SM 2540 B-97 online 1
Mercury, Total 0.019 mg/Kg DWB 10/29/2011 8:56 EPA 7471A 100 0.007 0.01
DWB = Dry weight basis.
Report Approved By: ' ") A Temperature upon arrival (°C): 6.0
/ i
James Taraldsen ‘ 1 /) | / 1 ) A/
,{7] 1 4L YY) | ‘L‘&’ 4 \._
Lab Manager /f*./')*’/{ A

/
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Test results in this report relate only to the samples received on the dates indicated. This report must not be reproduced, except in full, without the written approval from Era Laboratories, Inc. All tests were

performed in-house by Era Labs.



Result Historical
(10/6/11) in | Results
Depth Profile Site mag/kg (8/26/94) notes
0-10 TH 12 0-10 CM 0.14 0.3478
10-20 TH 12 10-20 CM 1.07 1.76
20-30 TH 12 20-30 CM 1.3 1.06
30-40 TH 12 30-38 CM 0.17 0.0326
40-50 0.0201 depth = 45
0-10 TH 14 0-10 CM 0.18 0.395
10-20 TH 14 10-20 CM 0.25 1.69
20-30 TH 14 20-30 CM 2.16 1.38
30-40 TH 14 30-40 CM 1.98 0.582
40-50 TH 14 40-50 CM 0.064 0.126
0-10 TH 19 0-10 CM 0.91 1.12
10-20 TH 19 10-20 CM 0.061 1.21
20-30 TH 19 20-22 CM 0.019 0.132
30-35 0.035 depth = 35
0-10 TH 22 0-10 CM 0.045 0.157
10-20 TH 22 10-20 CM 0.042 0.546
20-30 TH 22 20-30 CM 0.051 1.21
30-40 TH 22 30-31 CM 0.05 0.539 (30-40)
40-50 0.838 40-50
50-60 1.44 50-60
60-70 1.29 60-70
70-80 0.127 70-80
80-90 0.0461 80-90
90-100 0.107 90-100
TH 25 0-10 CM 0.09 0.0856
TH 25 10-20 CM 0.073 0.161
TH 25 20-30 CM 0.09 0.3
TH 25 30-40 CM 0.1 1.45
TH 25 40-42.5 CM 0.23 1.8 40-50)




1.23 50-60
0.673 60-70
0.405 70-80
0.33 80-90

0.277 90-100
0.592 100-110
0.074 110-120
0.082 120-130
0.063 130-140
0.049 140-150
0.0886 150-155

TH 36 0-10 CM 0.14 2.06

TH 36 10-20 CM 0.092 151 depth =13

TH 36 20-30 CM 0.087

TH 36 30-40 CM 0.12

TH 36 40-50 CM 0.16

TH 12 0-10 CM 34.3

TH 12 10-20 CM 41.4

TH 12 20-30 CM 44.9

TH 12 30-38 CM 46

TH 14 0-10 CM 29.9

TH 14 10-20 CM 42.3

TH 14 20-30 CM 42.3

TH 14 30-40 CM 44.1

TH 14 40-50 CM

60.7




TH 19 0-10 CM

42.5




TH 19 10-20 CM 63.2
TH 19 20-22 CM 62.8
TH 22 0-10 CM 46.1
TH 22 10-20 CM 67.2
TH 22 20-30 CM 65.1
TH 22 30-31 CM 69.7
TH 25 0-10 CM 33.4
TH 25 10-20 CM 57.4
TH 25 20-30 CM 50.9
TH 25 30-40 CM 56.3
TH 25 40-42.5 CM 53.7
TH 36 0-10 CM 30
TH 36 10-20 CM 42.2
TH 36 20-30 CM 49
TH 36 30-40 CM 52.2
TH 36 40-50 CM 45.6
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