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MINNESOTA RIVER BANK AND BLUFF STABILIZATION
Eden Prairie, MN
Lower Minnesota River Watershed District

INTRODUCTION

The purpose of this report is to present the results of an analysis of the Minnesota River
bank erosion problem located southwest of the intersection of Riverview Road and
Mooer Lane in Eden Prairie, Minnesota (see Figure 1). An explanation for the cause of
the site erosion and alternative designs to address the problem are provided. The pros
and cons for each alternative design are defined, including construction cost and
maintenance considerations. A recommendation for an alternative to be selected for final
design is also provided.

BACKGROUND

A study of the area was completed in October 2008 for the City of Eden Prairie in
cooperation with the Lower Minnesota River Watershed District (SRF Consulting Group
2008). The 2008 study investigated a 250-foot portion of the erosion area. This report
expands the 2008 study, incorporating the entire eroded bank area requiring the collection
of additional data, river cross sections, hydraulic modeling and analysis.

PROBLEM ANALYSIS

The Minnesota River drains much of southern Minnesota, approximately 17,000 square
miles, by the time it flows by the erosion site in Eden Prairie. The site is 19.6 river miles
upstream of the confluence with the Mississippi River at Fort Snelling. The river has
created a one-mile wide floodplain shown in Figure 1 as its meanders wander back and
forth eroding the valley walls and bluffs in its long history. It is continuing this process
at the site.

This report investigates the meander movement at this site and the various factors
influencing the erosion of the bluff. Figure 2 defines the river banks and the bluff by the
2-foot contour lines from the LiDAR (Light Detection and Ranging) data provided by the
City of Eden Prairie. Steep, eroded slopes are indicated where the lines are closely
spaced. These data were found to match well with survey data collected at the site.

The eroded portions of the bluff extend approximately 55 feet vertically from typical low
river levels. The historic north river bank may be approximated by the property line now
in the middle of the river. Approximately 1200 feet of the bank is eroding. The center
portion of this area includes 545 feet of failed bluff, portions of which are steeper than
IH:1V. Vegetation has begun to re-establish within areas that are not currently
sloughing.

Lower Minnesota River Watershed District 1
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Rainfall runoff draining from the bluff into two areas is indicated as the east and west
watershed in Figure 2. Runoff from the east watershed was originally conveyed under
the Riverview Road walking trail by a corrugated metal culvert. Its inlet appears to be
plugged and the flow now passes over the trail. The end of the culvert is now
unsupported and cantilevers over the center of the eastern scarp area. The west
watershed is somewhat smaller and drains directly into the west scarp area. Any solution
to the erosion problem must convey this water from both these sources to the river
without causing further erosion. The drainage from the bluff exacerbates the erosion
problem, but is not the primary cause.

There is a significant seep at the toe of the slope along the majority of the eroded river
bank. Groundwater seepage exits the bank approximately 10 to 15 feet above the normal
river level. This flow makes the soils at the toe of the slope more unstable and
susceptible to erosion. The geotechnical investigation portion of this report includes this
effect in the analysis. Any bank stabilization method and construction procedure will
need to address the effect of this seepage.

“Black ooze” has been noted by residents in the seepage area and thought to be related to
the landfill located just northwest of the site. Samples of the material and seepage water
were collected and analyzed as a side investigation of this study. The results provided in
the appendix show constituents that are typical of a natural groundwater seep. There is
no indication that it is impacted by the landfill.

The river meander at the site rounds a relatively sharp 750-foot radius bend compared to
typical meanders in the river. The bank-full width of the river is approximately 300 feet.
The banks and bed of the river are primarily sand with some gravel. The floodplain is
alluvial material. The bluff is sand with some silty layers. The river is moving laterally
within the floodplain as will be demonstrated later in this report, but its bed elevation
appears to be stable. No significant aggradation (channel bottom build-up) or
degradation (cutting) has been noted at near by bridge crossings.

Six river cross sections were surveyed on October 20, 2009, near the erosion site to better
understand the river flow (see Figure 3). The water surface elevation was 688.5 at the
site. The river discharge was estimated to be 3640 cubic feet per seconds using the U.S.
Geological Service (USGS) gage records at Jordan, Minnesota. A comparison of each
section is shown in Figure 4 and further described below.

Section 1 is located approximately 1900 feet upstream of the site. The river at this
location is cutting into the right bank (looking downstream) as evidenced by the
relatively steep bank. The deepest point or thalweg is approximately 50 feet from the
right bank. This is also the location of maximum surface velocity, measured in the field
at approximately 2 feet per second.

Section 2 is located approximately 1300 feet upstream of the site and is significantly
wider than Section 1. The maximum surface velocity was noted to be near the center of

Lower Minnesota River Watershed District 4
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the river. The thalweg is less defined, but moving toward the center. Both banks are
relatively stable.

Section 3 is located 1000 feet upstream of the site. It is approximately the same width as
Section 2. The thalweg and the maximum surface velocity were noted to be the left of
center. Note that the left bank is steeper.

Section 4 is located at the erosion site at the apex of the meander bend. The thalweg
depth was noted at 22 feet, the deepest measured in all the sections taken. The failed left
bank is slumping into the river as is evident in the section. The highest surface velocity
was noted near the left bank.

Section 5 is located approximately 550 feet downstream of the site. The thalweg is
clearly noted near the left side. Erosion was noted on the left as well.

Section 6 is located 1150 feet downstream of the site. The thalweg of the river is moving
toward the right bank. The highest surface velocity was noted near the center.

These sections combined with the detailed LiDAR data provide a clear indication where
the current erosive forces are acting.

Figure 5 below illustrates the change in the cross section at the site (Section 4) between
the time the Flood Insurance Study (FIS) was completed in the 1980s until now. The
river has clearly moved significantly to the left bank (north). Further evidence of the
shift north and east is demonstrated by the historical aerial photograph review described
below.

COMPARISON OF 1980'S SECTION TO 2009 SECTION
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Figure 5. Comparison of Cross Section in 1980s and 2009.

Historical Aerial Photo Analysis

Eight available years with reasonable photographic resolution of the site were collected
for review: 1937, 1953, 1964, 1969, 1979, 1991, 2000, and 2008. The images were geo-
rectified (scale and photo position adjusted so all photos are comparable) using common
landmarks between photos. The river banks were traced accounting for the different flow
rates where possible. The results of all the photos are provided in the appendix. General

Lower Minnesota River Watershed District 7
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movement in the meander is noted between all years. The meander bend approaches
Riverview Road walking trail until the road fails around 1991. A summary of the results
is provided in Figure 6 on the next page. The overall movement is similar to that
expected of a typical meander. Compare to Figure 7 below, taken from the U. S.
Department of Transportation FHWA (1989).

Successiva locabions
of left bank b—s

T iapie clay Dank [ —
S Scals (1000 )

Figure 7. Meander Sketch from USDOT, FHWA (1989).

Eyewitnesses noted significant erosion as a result of the 1993 flood event. No aerial
photographs were available for this year. As noted above, the Riverview Road walking
trail failed around 1991. A small section of the trail can be seen affected by the river
bank erosion. The 2000 aerial photograph shows significantly more erosion of the bank
and trail. This may be a result of the 1993 flood and the subsequent 1997 flood. Further
analysis of this is provided in the geotechnical portion of this report.

Between 1937 and 1969 the apex of the meander moved about 65 feet or 2 feet per year.
Between 1969 and 2008 the apex moved approximately 115 feet or 3 feet per year. The
measurements are not precise enough to determine if there is a change in the erosion rate
over the years, but as will be demonstrated in the following section, the hydrology has
changed. The change in hydrology supports an increase in erosion rate.

Erosion rates published in the reference U. S. Department of Transportation FHWA
(1989) are 3 feet per year for rivers of similar geometry to the Minnesota River. If left
unchecked, the erosion of the bluff will continue and the meander bend will move
downstream at a rate of 3 feet per year or more.

Lower Minnesota River Watershed District
Minnesota River Bank and Bluff Stabilization
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Hydrologic Analysis

The flood flow data in Table 1 is compiled from several references (USACE 2001,
USACE and USGS 2004, USGS 1988). It is considered the "Best Available Data" until
the Federal Emergency Management Agency (FEMA) produces new Flood Insurance
Study (FIS) maps of the affected communities.

Table 1.
Bank Erosion Site River Mile 19.6 Flood Flow Data
Lower Minnesota River

Historic Flood Event Discharge (cfs) Water Surface Elevation (ft)
1969 84,600 718.7
1993 92,200 716.9
1997 82,300 717.4
2001 87,100 717.5

Design Flood Event

500-year 182,000 725.2
100-year 103,000 719.8
50-year 85,300 717.4
10-year 48,500 710.7
Bank full (~2 year) 17,000 ~704

The above data provide flow rates and levels useful for design. Further investigation of
the USGS flow records at Jordan, Minnesota, was completed to determine if hydrologic
changes that affect streambank erosion have occurred. The Jordan gage is approximately
21 river miles upstream and incorporates more than 95 percent of the watershed at the
site. Flows at Jordan will closely reflect those at the site.

The change in average annual river flow at Jordan for the period of record is provided in
the appendix with a 30-year running average. Prior to the mid-80s, the average annual
flow was less than 4000 cubic feet per second (cfs). Currently, it has increased to more
than 6000 cfs.

The flow duration curve data is of more importance to streambank erosion. It defines
how much time river flows remain at a given discharge. It has been shown that
streambank erosion is affected significantly by the bank-full discharge. Velocities at this
flow are larger than they are at lower flood events. Once flood flows exceed the river
banks and spread over the floodplains, overall velocities decrease.

Figure 8 illustrates that the time the river remains at the bank-full discharge of
approximately 17,000 cfs has significantly changed in the past 20 years. Presentations at
the 2009 Annual Water Resources Conference in St. Paul support the change in river
flow rates and attribute the deviation to climate change and drainage changes (added

Lower Minnesota River Watershed District 10
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drain tiles) in the watershed. Novotny and Stefan (2007) also provide research in
concurrence with this premise.

Hydraulic Analysis

A HEC-RAS hydraulic flow model of the Lower Minnesota River was obtained from the
U.S. Army Corps of Engineers (USACE). The new river cross section data were
incorporated into the model to determine flow velocities useful for the bank stabilization
design. Details of the modeling are provided in the appendix.

The model results show the average cross sectional velocity to be 1.5 feet per second
(fps) at the bank-full discharge. Using hydraulic design manuals (USACE 1994 and
other), the flow velocity at the outside of a bend may be two times or more the average
velocity, resulting in 3 fps, an erosive velocity for the silty sand at the site (USACE
2001).

Geotechnical Analysis

The objectives of the geotechnical analysis include:

e Developing a subsurface profile and  soil parameters for use inas lope
stability model using available soil borings;

e Determining the stability of the existing riverbank and bluff;

e Determining the grade required to achieve acceptable facto rs of safety for
slope stability; and

e Developing geotechnical recomm endations for construction of riverbank
and bluff stabilization measures.

Subsurface Investigation:

Four soil borings were drilled and tested by Braun Intertec in early December 2009.
Locations of these borings are shown in Figure 9. Borings SB-5 and SB-6 were drilled and
sampled adjacent to and above the near vertical face of the bluff at elevations 740 and
748 respectively. A piezometer was installed near boring SB-6 to measure ground water
levels within the bluff. On January 8th, the water level at SB-6 (ground elevation of
~740) was measured at approximately elevation 700. The other two borings (SB/INC-3
and SB/INC-4) were drilled further up the slope at approximately elevation 771 and 774
respectively and inclinometers were installed in each borehole. The inclinometers will be
used to measure any shallow or deep seated movement of the bluff area that might occur
over time. Once baseline readings are obtained, future inclinometer readings will allow
the determination of both the magnitude and depth of any movement within the bluff.

2008 Gale-Tec borings ST-1 and ST-2 were used in conjunction with the new Braun
boring field data to develop a subsurface profile for slope stability analysis. Both the new
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and existing borings encountered the water table at approximately elevation 700 to 710.
This is consistent with the elevation where the water was observed exiting the vertical
face of the eroded slope and with the recently installed piezometer. It is anticipated that
the groundwater level within the bluff will vary depending on precipitation and river
stage.

The subsurface profile developed for the stability analysis model of the bluff consists of
very loose to loose poorly graded sand extending from the top of the slope down to
elevation 730. The sand is underlain by medium dense to dense silt which extends to the
limits of the borings. See Figure 10. The soil parameters utilized in the analysis were
based upon general classifications determined from SPT blow counts. Refer to the slope
stability plates in the appendix for soil parameters used.

- Approximate Propery Line Lecation
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Figure 10. Site Stratigraphy and Stability

The riverbank in the vicinity of the failures was observed to be wet and soft during a site
visit. Numerous seeps and springs were observed in the area of the erosion, and a
phreatic surface was visible several feet above the toe on the face of the eroded bluff.
Probing with a steel rod near the river’s edge indicated a couple feet of very loose
material overlying a stiffer layer. The stiffer layer appeared to be acting as an aquitard,
and once penetrated, a “sand boil” would be created. The soft ground and artesian
aquifer conditions observed will need to be accounted for during design and construction
of riverbank stabilization measures.

Slope Stability Analysis:

Slope stability analyses were completed using the GEO-SLOPE SLOPE/W 2007
software. SLOPE/W uses a suite of analyses methods to evaluate global stability.
Spencer’s Method of analysis was the method selected for output results. The program’s
circular search routine was utilized to determine critical failure surfaces by specifying
both entry and exit ranges. Within these entry and exit ranges, length and radius

Lower Minnesota River Watershed District 14
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increments were also specified. SLOPE/W was then used to enable an optimized option
for analysis of the same failure surface. Often the optimization leads to a slightly non-
geometrically definable shape that has a slightly lower factor of safety than the
geometrically definable shape produced by the non-optimized analysis.

An initial, “sunny day” analysis was completed for the entire slope spanning a horizontal
distance of approximately 1100 feet and a vertical height of approximately 200 feet. A
low-water river surface elevation of 685 was conservatively assumed based on September
2009 low water levels. The model and results for this analysis are shown as Plate 1 in the
appendix. The objective of this analysis was to evaluate the risk of potential slope
failures adversely affecting the safety of the homes and/or their property along the
Minnesota River bluff, in the vicinity of the eroded bluff. This analysis returned a
minimum factor of safety of 1.31 which exceeds the acceptable minimum value of 1.3. It
should be noted that this was for a failure surface with an exit point located at the
approximate riverward property line of the nearest property. Factors of safety will be
higher than 1.4 for failure surfaces exiting the ground closer to the homes and their
backyards. These higher factors of safety indicate that the risk of a failure impacting the
homes or their backyards is very small.

Next, the eroded, steep face of the bluff was isolated in the stability model. Stability
analysis of the steep eroded slope produced a factor of safety of 0.61 which indicates the
steep face of the bluff is unstable in its current shape, and will likely experience failures
and sloughing until a stable slope is achieved. Alternatively, the steep face of the bluff
could be graded flat to achieve a stable condition. The model and results of this analysis
are shown as Plate 2 in the appendix. It should be noted that these failures are in the
immediate vicinity of the near vertical bluff face and do not pose a risk to the homes or
their property. It can be seen from the slip surface safety map of this analysis that
minimum required factors of safety are achieved well before any surfaces approach the
homes or their property.

A third condition analyzed represents the bluff following a major flood event. Eye
witnesses indicate that the past bluff failures have typically occurred following
significant flood events. During prolonged flood conditions, high water levels will exist
both with the river and the bluff soils. The water in the river exerts a stabilizing force on
the bluff. When the river drops after the flood, the soils within the bluff will remain
saturated for awhile until they can drain. The saturated soils add weight to the bluff,
increasing the forces tending to destabilize the bluff. This loading condition is typically
called the rapid drawdown case. In the drawdown model, the high water level was
assumed at elevation 728 (500-yr flood elevation). The water in the river was then drawn
down to elevation 685 and the stability of the bluff under drawdown conditions was
evaluated. The model and results of this analysis are provided as Plates 3a and 3b in the
appendix. The failure surface safety map provided on Plate 3a shows failure surfaces
with factors of safety ranging from the minimum factor of safety to a factor of safety of
1.3. This plate shows that the failure surfaces extend higher up the bluff, further into the
river and are slightly deeper than the non-flood analysis results. However, even with the
larger and deeper failure surfaces, required minimum stability factors of safety are
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achieved well before any homes or properties are in danger. Plate 3b is also provided to
show the same analysis with a failure surface safety map ranging from the minimum
factor of safety to a factor of safety of 1.0.

The stability model was then used to determine a slope that would provide acceptable
minimum stability factors of safety for all loading conditions and at all locations within
the bluff. It was determined that the slope would require grading to a 3H:1V slope in
order to achieve acceptable minimum factors of safety for both deep and shallow failure
surfaces. It should be noted that a 3H:1V slope would require the abandonment or
relocation of the existing trail. Major flood and drawdown conditions may result in some
small, shallow failures at the base of the slope where the water table is still above the
base of the sand stratum. These small failures may require maintenance and repair
following flood events. If occasional maintenance is not desired, a 3 ft thick layer of
riprap could be placed on the lower portion of the slope as shown in Plate 4 in the
appendix. All new slopes should be covered with topsoil and seeded to provide erosion
protection against surface water. Turf reinforcement products could be used to improve
the short term survivability of the turf. In addition, surface water should be collected
above the new slope and transported via pipe or riprap channel to the base of slope to
reduce potential of erosion resulting from concentrated flow of surface water over the turf
slope.

Design and Construction Consideration:

The high groundwater table, artesian groundwater conditions and soft ground conditions
at the riverbank will need to be considered during the design and construction of
riverbank stabilization measures. Construction on the soft ground will likely require the
use of high strength geosynthetic to provide a stable base on which to construct rock
berms or new embankments. In addition, filter and drainage layers should be included at
the base of any new construction to control “piping” (internal erosion and loss of
materials) that may result in undermining and/or settlement of new construction, and to
safely collect and convey seepage and springs away from beneath new construction.
Staged construction may also be required for new fill or berm construction to allow
consolidation and strengthening of soft soils and reduce the risk of bearing failure during
construction.

Summary

The meander movement at the erosion site is a natural process. The rate of movement
may have been accelerated in the past several years due to changes in river hydrology as
a result of additional drain tile installed in the watershed and/or climate change. The

1993 flood was noted by eyewitnesses to have caused significant damage to the bluff.
The erosion at the site has been exacerbated by concentrated surface runoff from the bluff
and seepage flows that weaken the support at the toe of the slope. If left unchecked the
erosion of the bluff will continue as the apex of the meander moves downstream. The
stability analysis of the slope shows that the bluff has an acceptable factor of safety.
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A successful bank stabilization design depends on the following:

e Providing bank stabilization to protect against erosion forces of flood flow
velocities and high flood levels.

e Adequate coverage upstream and downstream, anticipating the future

movement of the meander bend.

Providing slope stability.

Properly conveying surface runoff from the bluff down to the river.

Properly conveying seepage flows.

Account for constructability concerns with the soft soils at the toe of the

slope.

e Establishing vegetation on the higher bank areas once the toe of the slope
has been stabilized.

e Monitoring and maintenance, as needed.

Information relating to the project was sent to the Corps of Engineers and Minnesota
Department of Natural Resources regulatory staff for their initial review. Due to the
scope of the project, the Corps will require a Letter of Permission, which includes a
public notice process. The Corps’ primary permitting issues will be navigation and
mussels. The project will not likely impact navigation and this reach of the river is not
known for mussel habitat. The Corps may waive a mussel survey. The MnDNR stated
that the stability of the bluff is important. The geotechnical analysis and the
inclinometers will be useful to address this issue.

Bank Stabilization Design

There are a number of different bank stabilization designs depending on the river size,
flow velocities, and site conditions. The WES Stream Investigation and Streambank
Stabilization Handbook (USACE 1997) provides a range of considerations. Considering
the list of requirements given in the previous summary section, the following three
alternatives are presented for consideration.

1. Riprap Blanket — a very commonly used approach.
. Bendway Weirs — used to direct the flow back to the channel center.
3. Rock Vanes — similar to bendway weirs, but with a slightly different
configuration.

Alternatives not pursued include “doing nothing,” rerouting the river, and using
geotextiles and an aggressive revegetation plan. If nothing is done, the meander will
continue moving downstream and will erode through the area where the existing City
storm water pond is located. The floodplain widens there to the north and bluff erosion is
expected to be less severe. Its rate of movement will likely be more than 3 feet per year
given the change in hydrology that has occurred. The slope stability may be monitored
by the inclinometers recently installed. All things considered, this option is considered
unacceptable due to perceived continued risk of properties on the bluff.

Lower Minnesota River Watershed District 17
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Rerouting the river in a channel formed in the upstream floodplain is not likely an option
that the regulatory agencies would permit. It may also cause unpredictable problems with
banks in the rerouted portion of the river.

Use of geotexiles and revegetation has yet to have an established record of success
compared to the alternatives presented below.

Alternative 1 — Riprap Blanket

The riprap blanket alternative simply places a layer of rock on the eroded slope. There
are a few design requirements for a successful job. It is important to start the riprap and
key it in far enough upstream to prevent the river flow from getting behind the blanket
and unraveling the work. The same applies on the downstream end where eddies may
form. The toe of the riprap blanket should account for potential scour. The slope should
be cleared of debris and back filled, as necessary. The amount of backfill will depend on
how much area is planned to be reclaimed. A filter layer is needed under the riprap to
prevent migration of fines through the rock and subsequent settling. The filter layer at
this site will also serve to convey groundwater seepage. It is proposed that the riprap
blanket extend up the slope to the bank-full discharge level (~El. 704). Above this level,
vegetation is capable of holding the remaining slope during extreme flood events.

The riprap blanket can be screened by vegetation by blowing a layer of seed and compost
into the voids of the rock or backfilling with topsoil and seeding. Live stakes can be
inserted into to lower portions of the rock where the subgrade is moist. The cost of this
vegetative practice will be added as an option for consideration.

A plan view and cross section of the riprap blanket are provided in Figure 11 and 12.

Alternative 2 — Bendway Weirs

Bendway weirs are fingers of rock built up to the bank-full flow level and extended out
from the bank into the flow, pointed slightly upstream. The orientation of the weir causes
the water passing over it to be directed away from the bank toward the centerline of the
stream. A plan view and cross section of the concept is shown in Figures 13 and 14.
Flow between the weirs is slowed and sediment accumulates over time. Bendway weirs
are commonly used by the Corps of Engineers for bank stabilization and navigation
channel maintenance.

The eroded slope should be graded and shaped as necessary prior to keying in and
placing the weirs at this site. Filter material and a rock blanket are recommended over
existing seeps. The bank area and slopes between the weirs should be planted to protect
the higher portions of the slope during extreme flood events. Live stakes are
recommended in low areas where soil moisture will promote growth.
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Use of an economic fill material, such as shot rock or waste rock, in the core of the weirs
may be considered to reduce the overall cost.

Alternative 3 — Rock Vanes

Rock vanes are similar to bendway weirs with fingers of rock extended out from the bank
into the flow. Rock vanes angle more upstream then the bendway weirs and the top of
the vane is sloped instead of the relatively flat top of the weirs. Compare the plan and
cross section provided in Figures 15 and 16 with those for the bendway weirs. The
function of the two methods is very similar.

The same grading and shaping of the eroded slope, and planting for the bendway weirs
are recommended for the rock vanes.

Since the vanes are sloped, they are lower profile and require less rock. Core fill material
will not likely be needed.

Cost Estimates

Construction cost estimates are provided for each alternative are provided in Table 2.
Using a 30 percent contingency, the totals are:

e $1.9M for Alternative 1 - Riprap Blanket,
e $3.3M for Alternative 2 - Bendway Weirs, and
e $1.1M for Alternative 3 — Rock Vanes.

Recommendation

All three alternatives investigated provide a good solution to the problem. No one
alternative has significant technical advantages over the others. The bendway weirs may
be considered more robust than rock vanes by some designers. All require about the
same maintenance and are equally constructible. Due to its lesser cost, it is
recommended that Alternative 3 be chosen to move ahead with final plans and
permitting.
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Table 2.

Construction Cost Estimate

ALTERNATIVE 1 RIPRAP BLANKET

Description Quantity Unit Unit Price Extension
Mobilization 1 LS $120,000 $120,000
Clearing and Grubbing 0.5 Ac $4,000 $2,000
Earth work 10000 CcY $6 $60,000
Fine Filter aggregate 6000 SY $40 $240,000
Coarse filter 2000 CY $45 $90,000
Class lll riprap 14500 CcY $60 $870,000
24" HDPE Pipe 630 LF $80 $50,400
CB manhole 3 Ea $2,500 $7,500
Sediment and Erosion Control 1 LS $5,000 $5,000
Floating Silt Curtain 1400 LF $16 $22,400
Restoration and re-vegetation 1 Ac $5,000 $5,000
$1,472,300
Contingency  30% $441,690
Total $1,913,990
ALTERNATIVE 2 BENDWAY WEIRS
Mobilization 1 LS $70,000 $70,000
Clearing and Grubbing 0.5 Ac $4,000 $2,000
Earth work 2000 CcY $6 $12,000
Fine filter aggregate 4000 SY $3 $10,000
Coarse filter 2000 CcYy $45 $90,000
Class Ill riprap 38000 CcY $60 $2,280,000
24" HDPE Pipe 630 LF $80 $50,400
CB manhole 3 Ea $2,500 $7,500
Sediment and Erosion Control 1 LS $5,000 $5,000
Floating Silt Curtain 1400 LF $16 $22,400
Restoration and re-vegetation 1 Ac $5,000 $5,000
$2,554,300
Contingency  30% $766,290
Total $3,320,590
ALTERNATIVE 3 ROCK VANES
Mobilization 1 LS $70,000 $70,000
Clearing and Grubbing 0.5 Ac $4,000 $2,000
Earth work 2000 CcY $6 $12,000
Fine filter aggregate 2000 SY $3 $5,000
Coarse filter 1000 CY $45 $45,000
Class Il riprap 10000 CcYy $60 $600,000
24" HDPE Pipe 630 LF $80 $50,400
CB manhole 3 Ea $2,500 $7,500
Sediment and Erosion Control 1 LS $5,000 $5,000
Floating Silt Curtain 1400 LF $16 $22,400
Restoration and re-vegetation 1 Ac $5,000 $5,000
$824,300
Contingency  30% $247,290
Total $1,071,590
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Appendix

Figure Al Birds Eye View of Site

Historical Aerial Photo Analysis

Figure A2. 1937 Historical Aerial Photo
Figure A2. 1953 Historical Aerial Photo
Figure A3. 1964 Historical Aerial Photo
Figure A4. 1969 Historical Aerial Photo
Figure AS5. 1979 Historical Aerial Photo
Figure A6. 1991 Historical Aerial Photo
Figure A7. 2000 Historical Aerial Photo
Figure A8. 2008 Historical Aerial Photo

Hydraulic Modeling

Geotechnical Analysis Data

Plate 1. Low Water Analysis (Wide)

Plate 2. Low Water Bluff Analysis

Plate 3a. Drawdown Analysis (FS=1.31)

Plate 3b. Drawdown Analysis (FS=1)

Plate 4. Graded Slope Analysis (High Water)

December 2010 Soil Borings
Gradations

Soil Boring Coordinates and Elevations

Seepage Water Chemical Analysis Report
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Historical Aerial Photo Analysis

Figure A2.
Figure A2.
Figure A3.
Figure A4.
Figure AS.
Figure A6.
Figure A7.
Figure AS.

1937 Historical Aerial Photo
1953 Historical Aerial Photo
1964 Historical Aerial Photo
1969 Historical Aerial Photo
1979 Historical Aerial Photo
1991 Historical Aerial Photo
2000 Historical Aerial Photo
2008 Historical Aerial Photo
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Hydraulic Modeling
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HYDRAULIC MODELING

This section summarizes the analysis Wenck performed in order to evaluate water
surface elevations and velocities for the Minnesota River Bank Stabilization project.
The analysis used the standard step-backwater computer model HEC-RAS. We
acquired the effective computer model from the U.S. Army Corps of Engineers (USACE)
and created two additional models:

1. Duplicate model

2. Existing model

Effective and Duplicate Models

The effective model is the executed model from the USACE for the Minnesota River.
The duplicate model is simply the effective model executed on a Wenck computer.
Wenck staff subsequently edited the duplicate model to create the existing model.

Existing Model

Wenck surveyed six cross-sections in the project vicinity. Three cross-sections were
located upstream and two downstream of the project area. The cross at the erosion
site was used to modify the Section 52 in the existing model. Wenck surveyed the
channel bank and river bottom using a Trimble R8 GNSS unit (GPS). Five new cross-
sections were inserted into the duplicate model. Floodplain topography for the five
new cross-sections was estimated based on adjacent up- and downstream cross-
section data already in the model.

A summary of the changes Wenck made to the duplicate model are listed in Table 1
with a brief comment on why the change was necessary. Note that the effective
model was “georeferenced.” Wenck did not have access to the coordinate system
used for georeferencing, so the five new cross-sections appear out of alignment in the
HEC-RAS plan view. This does not affect model results, since HEC-RAS is a one-
dimensional model.

Table 1. Summary of changes made to the duplicate model to create the existing model.

Model Change | Cross-
. Comment
Number Section
1 530 Left, center and right channel lengths adjusted for new
downstream cross-section.
New cross-section. Channel surveyed by Wenck; floodplain
2 52.5 topography obtained from cross-sections (XS) 53.0 and
52.0.
3 524 New cross-section. Channel surveyed by Wenck; floodplain
topography obtained from cross-sections (XS) 53.0 and




52.0.

New cross-section. Channel surveyed by Wenck; floodplain
4 52.3 topography obtained from cross-sections (XS) 53.0 and
52.0.

Replaced channel topography with Wenck channel survey
data. No change to floodplain topography.

New cross-section. Channel surveyed by Wenck; floodplain
6 51.6 topography obtained from cross-sections (XS) 52.0 and
51.0.

New cross-section. Channel surveyed by Wenck; floodplain
7 51.3 topography obtained from cross-sections (XS) 52.0 and
51.0.

5 52.0

Results
Table 2 lists the results of the duplicate and existing model conditions.

Table 2. Model results by River Station for the Duplicate and Existing HEC-RAS computer

Duplicate Model | Wenck Existing Model Duplicate Model _[Wenck Existing Model

Q Total |W.S. Elev| Vel Chnl | W.S. Elev| Vel Chnl Q Total [W.S. Elev] Vel Chnl [W.S. Elev[ Vel Chnl
River Sta| Profile (cfs) (ft) (ft/s) (ft) (fts) River Sta | Profile (cfs) ) [ (s (ft) (f's)
100-yr | 103,000 | 719.98 1.53 719.95 1.53 1°0°‘Vf 1303'300000 719-18 g-ﬁi
504r | 85300 | 71764 | 146 | 71762 1.46 ?oz; L e
54 10-yr | 48,500 | 710.97 1.38 710.94 1.39 52.3 78000 NA TUNE T8
18,000 | 705.00 1.03 704.97 1.04 Bankfull | 14.000 70399 134
Bankfull 14,000 704.23 0.90 704.20 0.90 10,000 703.36 1.03
10,000 | 703.51 0.72 703.50 0.72 100-yr_| 103,000 | 719.77 | 262 | 71976 | 269
100-yr | 103,000 | 719.90 2.55 719.87 255 50-yr | 85300 | 71743 | 247 | 71742 | 253
50-yr 85,300 717.56 2.51 717.54 2.51 52 10-yr 48,500 | 710.67 2.30 710.66 2.30
10-yr | 48,500 | 710.85 2.81 710.81 2.82 18,000 | 704.70 1.60 [ 70469 1.52
53 18,000 704.84 2.65 704.81 266 Bankfull 14,000 703.99 1.36 703.98 1.27
Bankfull | 14,000 | 704.09 | 231 | 70407 | 231 o000 1 70036 1 105 | 70835 | 997
10,000 | 703.43 1.77 703.42 1.77 50—y);r 85 300 71 T80
100-yr | 103,000 719.81 2.55 Toyr | 48500 1066 0
50-yr 85,300 717.47 2.46 51.6 18,000 NA 704.69 1.05
525 10-yr 48,500 NA 710.71 2.49 Bankfull | 14,000 70398 0.88
18,000 704.72 1.90 10,000 70336 | 067
Bankfull | 14,000 704.01 1.62 100-yr_| 103,000 719.74 1.98
10,000 703.37 1.24 50-yr 85,300 71740 1.86
100-yr | 103,000 719.79 2.65 51.3 10-yr | 48,500 NA 71064 1.66
Soar | 85,300 71745 2.53 Bankiull 1?1'888 ;gg'gg ;'gg
52.4 10-yr :g'ggg NA ;(1)2'33 f'gg 10,000 70336 | 0.68
d : : 100-yr_| 103,000 | 719.73 179 | 71973 179
Bankfull | 14,000 703.99 1.34 50yr | 85,300 | 717.39 | 167 | 71739 | 1.67
10,000 703.37 1.20 51 10-yr | 48,500 | 710.63 147 | 71063 1.47
models. 18,000 | 70468 | 094 | 70468 | 0.94
Bankfull | 14,000 | 70397 | 079 | 70397 | 0.79
10,000 | 70335 | 060 | 70335 | 0.60




Geotechnical Analysis

Plate 1. Low Water Analysis (Wide)

Plate 2. Low Water Bluff Analysis

Plate 3a. Drawdown Analysis (FS=1.31)

Plate 3b. Drawdown Analysis (FS=1)

Plate 4. Graded Slope Analysis (High Water)

December 2010 Soil Borings
Gradations
Soil Boring Coordinates and Elevations

Lower Minnesota River Watershed District
Minnesota River Bank and Bluff Stabilization
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BRAUN"
{TERTEC

LOG OF BORING

Braun Project SP-09-04727
Geotechnical Evaluation
LMR/WD Stability Analysis
Minnesota River Bluff

Eden Prairie, Minnesota

BORING:

SB-3/INC3

LOCATION: See attached sketch.

(See Descriptive Terminology sheet for explanation of abbreviations)

/28/09 16:31

LOG OF BORING 04727.GP) BRAUN_08.GDT 12

DRILLER: C. Powers METHOD: 3 1/4" HSA, Autohammer DATE: 12/1/09 SCALE: 1" =4
Elev. | Depth
feet feet ASTM Description of Materials BPF |WL Tests or Notes
771.0 0.0 | Symbol (ASTM D2488 or D2487)
FILL FILL: Silt, black, moist. 108158.73 N, 486167.26 E
_ 7685 25 ]
1 FILL FILL: Poorly Graded Sand with Silt, fine- to _
medium-grained, brown, moist.
— _X 3
~ 763.5 7.5 |
[ SP | .| POORLY GRADED SAND, fine- to medium-grained,  _|
with a trace of Gravel, brown, moist, loose.
- : (Glacial Outwash) -
il 5
_ 7585| 12.5 3 B
I SP POORLY GRADED SAND, fine-grained, light brown,  _|
moist, loose.
= (Alluvium}) =
L_ _X 9
A 6
L _g 3
741.0 30.0 _
ML SILT, light brown, moist, medium dense. x 15
I (Alluvium) 1A
5P-09-04727 Braun Intertec Corporation SB-3/INC3 page 10of 3




BRAUN"
INTERTEC

LOG OF BORING

Braun Project SP-09-04727
Geotechnical Evaluation
LMR/WD Stability Analysis
Minnesota River Bluff

Eden Prairie, Minnesota

BORING: SB-3/INC3 (cont.)

LOCATION: See attached sketch.

DRILLER: C.Powers METHOD: 3 1/4" HSA, Autohammer DATE: 12/1/09 SCALE: i"=4
Elev. | Depth
feet feet ASTM Description of Materials BPF |wWL Tests or Notes
739.0 32.0| Symbol (ASTM D2488 or D2487)

(See Descriptive Terminology sheet for explanation of abbreviations)

SILT, light brown, moist, medium dense.
i (Alluvium) (continued)

721.0 50.0

_FX 23

21

__X 22

| dense.
(Alluvium)

LOG OF BORING 04727.GP) BRAUNM_08.GDT 12/28/09 16:31

SM SILTY SAND, fine-grained, light brown, moist, medium 25 * See attached Grain Size

A Accumulation Curve

__X 32

25

SP-09-04727 Braun Intertec Corporation

SB-3/INC3 page2of3



BRAUN"
INTERTEC

LOG OF BORING

Braun Project SP-09-04727
Geotechnical Evaluation
LMR/WD Stability Analysis
Minnesota River Bluff

Eden Prairie, Minnesota

BORING:

SB-3/INC3 (cont.)

LOCATION: See attached sketch.

(See Descriptive Terminology sheet for explanation of abbreviations)

/28/09 16:31

LOG OF BORING 04727.GPJ BRAUN_08.GDT 12,

DRILLER:  C. Powers METHOD: 3 1/4" HSA, Autohammer DATE: 12/1/09 SCALE: 1" =4
Elev. | Depth
feet feet ASTM Description of Materials BPF |WL Tests or Notes
707.0 64.0 [ Symbol (ASTM D2488 or D2487)
: SILTY SAND, fine-grained, light brown, moist, medium
_ dense. - AVA
(Alluvium) (continued) x 34
25
N —x 19
47
690.0 81.0
END OF BORING.
[ Water observed at 65 feet with 79 1/2 feet of F
- hollow-stem auger in the ground. -
= Inclinometer set to a depth of 80 feet. =
5P-09-04727 Braun Intertec Corporation SB-3/INC3 page3dof3




BRAUN"
INTERTEC

LOG OF BORING

Braun Project SP-09-04727
Geotechnical Evaluation
LMR/WD Stability Analysis
Minnesota River Bluff

Eden Prairie, Minnesota

BORING:

SB-4/INC4

LOCATION: See attached sketch.

(See Descriptive Terminology sheet for explanation of abbreviations)

/28/09 16:31

LOG OF BORING 04727.GP] BRAUN_08.GDT 12

DRILLER:  C. Powers METHOD: 3 1/4" HSA, Autohammer DATE: 11/25/09 SCALE: 1" =4
Elev. | Depth
feet feet ASTM Description of Materials BPF |WL Tests or Notes
773.6 0.0| Symbol (ASTM D2488 or D2487)
SM || SILTY SAND, fine-grained, black, moist. 108378.80 N, 485906.21 E
772.6 1.0 : (Topsoil) —
ML SANDY SILT, light brown, moist, loose.
il (Alluvium) -
i _R )
763.6 10.0
SP- POORLY GRADED SAND with SILT, fine-grained, light 7
= SM |- brown, moist, loose. =
(Alluvium)
- _X 9
753.6 20.0
ML SANDY SILT, light brown, moist, medium dense. 11
i (Alluvium) 1
T _E 16
lig =
I 11

SP-09-04727 Braun Intertec Corporation

SB-4/INC4 page1of3



BRAUN"
INTERTEC

LOG OF BORING

Braun Project SP-09-04727

BORING: SB-4/INC4 (cont.)

Geotechnical Evaluation
LMR/WD Stability Analysis
Minnesota River Bluff
Eden Prairie, Minnesota

LOCATION: See attached sketch.

/28/09 16:31

{See Descriptive Terminology sheet for explanation of abbreviations)

LOG OF BORING 04727.GPJ BRAUN_08.GDT 12

DRILLER: C. Powers METHOD: 3 1/4" HSA, Autohammer DATE: 11/25/09 SCALE: 1" =4
Elev. | Depth
feet feet ASTM Description of Materials BPF |WL Tests or Notes
741.6 32.0| Symbol (ASTM D2488 or D2487)
SANDY SILT, light brown, moist, medium dense.
= (Alluvium) (continued) -
738.6 35.0
SP- POORLY GRADED SAND with SILT, fine-grained, light 8
I_ SM | brown, moist, loose to very loose. -
(Alluvium)
X 3
728.6 45.0 :
ML SANDY SILT, light brown, moist, medium dense. 23
o (Alluvium) =
723.6 50.0
ML SILT, gray to light brown, moist, medium dense. 23 * See attached Grain Size
L (Alluvium) - Accumulation Curve
I _X 28
I X 28
SP-09-04727 Braun Intertec Corporation SB-4/INC4  page 2 of




BRAUN" LOG OF BORING

INTERTEC
Braun Project SP-09-04727 BORING: SB-4/INC4 (cont.)

Geotechnical Evaluation LOCATION: See attached sketch.
LMR/WD Stability Analysis
Minnesota River Bluff

Eden Prairie, Minnesota

DRILLER:  C. Powers METHOD: 3 1/4" HSA, Autohammer DATE: 11/25/09 SCALE: 1" =4
Elev. | Depth
feet feet ASTM Description of Materials BPF |WL Tests or Notes
709.6 64.0 | Symbol (ASTM D2488 or D2487)
SILT, gray to light brown, moist, medium dense.
L (Alluvium) (continued) —

I _X 45

x16

WH

=1

693.6 80.0

SP POORLY GRADED SAND, reddish brown, with a trace X 22
6926| 81.0 of Gravel, brown, waterbearing, medium dense. N

(See Descriptive Terminalogy sheet for explanation of abbreviations)

(Glacial Outwash)
= END OF BORING. .

m Water observed at 74 feet with 79 1/2 feet of .
hollow-stem auger in the ground.

Inclinometer set to a depth of 80 feet.

/28/09 16:31

LOG OF BORING 04727.GP) BRAUN_08.GDT 12,

SP-09-04727

Braun Intertec Corporation

SB-4/INCA page 3 of 3




BRAUN"
INTERTEC

LOG OF BORING

Geotechnical Evaluation

Minnesota River Bluff
Eden Prairie, Minnesota

Braun Project SP-09-04727

LMR/WD Stability Analysis

BORING:

SB-5

LOCATION: See attached sketch.

(See Descriptive Terminology sheet for explanation of abbreviations)

/28/09 16:31

LOG OF BORING 04727.GPJ BRAUN_08.GDT 12

DRILLER: C.Powers METHOD: 3 1/4" HSA, Autohammer DATE: 11/24/09 SCALE: 1" =4
Elev. | Depth
feet feet ASTM Description of Materials BPF |WL Tests or Notes
747.5 0.0 | Symbol (ASTM D2488 or D2487)
FILL FILL: Silty Sand, fine- to medium-grained, brown, 108131.76 N, 486315.11 E
i= moist. .
T _x 11
A x ?
732.5 15.0
CcL ,'// SANDY LEAN CLAY, with a trace of Gravel, brown to 18
I / gray, moist, very stiff to rather stiff. i
% (Glacial Till)
I Z 12
7225 25.0 //é
SP POORLY GRADED SAND, fine- to medium-grained, 11
o with a trace of Gravel, light brown, moist, medium 2
dense.
— (Glacial Outwash) —
T 16
SP-09-04727 Braun Intertec Corporation SB-5 pagelof3




BRAUN"
INTERTEC

LO

G OF BORING

Geotechnical Evaluation
LMR/WD Stability Analysis
Minnesota River Bluff
Eden Prairie, Minnesota

Braun Project SP-09-04727

BORING:

SB-5 (cont.)

LOCATION: See attached sketch.

(See Descriptive Terminology sheet for explanation of abbreviations)

/28/09 16:31

LOG OF BORING 04727.GPJ BRAUN_08.GDT 12,

DRILLER: C. Powers METHOD: 3 1/4" HSA, Autohammer DATE: 11/24/09 SCALE: 1" =4

Elev. | Depth

feet feet ASTM Description of Materials BPF |WL Tests or Notes

715.5 32.0 | Symbol (ASTM D2488 or D2487)

POORLY GRADED SAND, fine- to medium-grained,
s i with a trace of Gravel, light brown, moist, medium o
i dense.

- (Glacial Outwash) (continued) —
T _g 18
T 23

702.5 45.0 /

SC 7/ CLAYEY SAND, fine- to medium-grained, with a trace 24 * See attached Grain Size
L / of Gravel, brown, waterbearing, to wet, very stiff. = Accumulation Curve
% (Glacial Till)

o Z | 22
T Z —g 26

687.5 60.0 é

ML SILT, with seams of Sand, light brown, wet, medium X 24
= dense. A
(Alluvium)

5P-09-04727

Braun Intertec Corparation

5B-5 page2of:



BRAUN"
INTERTEC

LOG OF BORING

Braun Project SP-09-04727
Geotechnical Evaluation
LMR/WD Stability Analysis
Minnesota River Bluff

Eden Prairie, Minnesota

BORING:

SB-5 (cont.)

LOCATION: See attached sketch.

(See Descriptive Terminology sheet for explanation of abbreviations)

END OF BORING.

Water observed at 45 feet with 79 1/2 feet of
— hollow-stem auger in the ground.

= Water not observed to cave-in depth of 42 feet
immediately after withdrawal of auger.

Boring then grouted.

LOG OF BORING 04727.GPJ BRAUN_08.GDT 12/28/09 16:31

DRILLER: C. Powers METHOD: 3 1/4" HSA, Autohammer DATE: 11/24/09 SCALE: 1" =4
Elev. | Depth
feet feet ASTM Description of Materials BPF |WL Tests or Notes
683.5 64.0| Symbol (ASTM D2488 or D2487)
SILT, with seams of Sand, light brown, wet, medium
|- dense. =
(Alluvium) (continued) X 30
677.5 70.0
SM |1 || SILTY SAND, fine- to medium-grained, light brown, wet, 2 * 50 blows for 6" (set)
L very dense. =
(Glacial Till)
6725 75.0 33
CL 5/ SANDY LEAN CLAY, gray, wet, hard. * * 50 blows for 3" (set)
. % (Glacial Till) _
o / . * 50 blows for 6" (set
666.5| 81.0 4 .

SP-09-04727 Braun Intertec Corporation

SB-5 page3of3



BRAUN"

INTERTEC

LOG OF BORING

Braun Project SP-09-04727
Geotechnical Evaluation
LMR/WD Stability Analysis
Minnesota River Bluff

Eden Prairie, Minnesota

BORING: SB-6

LOCATION: See attached sketch.

(See Descriptive Terminology sheet for explanation of abbreviations)

/28/09 16:31

LOG OF BORING 04727.GP] BRAUN_08.GDT 12

DRILLER: C.Powers METHOD: 3 1/4"HSA, Autohammer DATE: 12/3/09 SCALE: 1"=4
Elev. | Depth
feet feet ASTM Description of Materials BPF | WL Tests or Notes
739.5 0.0| Symbol (ASTM D2488 or D2487)
FILL FILL: Poorly Graded Sand with Silt, fine- to 108158.73 N, 486091.65 E
_ medium-grained, brown, moist. |
- _X 4
729.5 10.0
SP POORLY GRADED SAND, fine- to medium-grained, 5]
L brown, moist, loose. A
(Alluvium)
724.5 15.0
SM SILTY SAND, fine-grained, light brown, moist, loose. 9
— (Alluviumy) .
719.5 20.0
SP POORLY GRADED SAND, fine- to medium-grained, 11
L. brown, moist, medium dense. =
(Alluvium)
., _x g
709.5 30.0
ML SILT with SAND, light brown to gray, moist to wet to x 15 * See attached Grain Size
L waterbearing, medium dense to loose. = Accumulation Curve
(Alluvium)
SP-08-04727 Braun Intertec Corporation SB-6 page1of3



BRAUN"

INTERTEC

LOG OF BORING

Braun Project SP-09-04727

Geotechnical Evaluation

LMR/WD Stability Analysis
Minnesota River Bluff

Eden Prairie, Minnesota

BORING: SB-6 (cont.)

LOCATION: See attached sketch.

(See Descriptive Terminology sheet for explanation of abbreviations)

/28/09 16:31

LOG OF BORING 04727.GPJ BRAUN_08.GDT 12,

DRILLER: C. Powers METHOD: 3 1/4" HSA, Autohammer DATE: 12/3/09 SCALE: 1"=4
Elev. | Depth
feet feet ASTM Description of Materials BPF |WL Tests or Notes
707.5 32.0| Symbol (ASTM D2488 or D2487)
SILT with SAND, light brown to gray, moist to wet to
I waterbearing, medium dense to loose. ]
(Alluvium) (continued)
|- _X 5
10
L _X .
b o V4
12
(- _g :
- )( 29
SP-09-04727 Braun Intertec Corporation SB-6 page2of3




BRAUN"

INTERTEC

LOG OF BORING

Braun Project SP-09-04727

Geotechnical Evaluation

LMR/WD Stability Analysis
Minnesota River Bluff

Eden Prairie, Minnesota

BORING:

SB-6 (cont.)

LOCATION: See attached sketch.

(See Descriptive Terminology sheet for explanation of abbreviations)

/28/09 16:31

LOG OF BORING 04727.GPJ BRAUN_08.GDT 12

DRILLER: C. Powers METHOD: 3 1/4" HSA, Autohammer DATE: 12/3/09 SCALE: 1" =4
Elev. | Depth
feet feet ASTM Description of Materials BPF |WL Tests or Notes
675.5 64.0 | Symbo} (ASTM D2488 or D2487)
SILT with SAND, light brown to gray, moist to wet to
L waterbearing, medium dense to loose. —
(Alluvium) (continued) X 9
669.5 70.0
ML SANDY SILT, gray, waterbearing, medium dense. x 11 * See attached Grain Size
ri=y (Alluvium) _ Accumulation Curve
T _X 13
659.5 80.0
ML SILT, gray, waterbearing, medium dense. 28
658.5| 81.0 (Alluvium) .
END OF POWER AUGER BORING.
Water observed at 46 feet with 79 1/2 feet of
= hollow-stem auger in the ground. 7
T Piezometer set to a depth of 80 feet. N
S5P-09-04727 Braun Intertec Corporation SB-6 pagedof3
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Data for Soil Borings
Lower Minnesota River Bank Stabilization Project

pt# NORTHING EASTING ELEVATION Description
1 108158.73 486091.65 739.50 SB 6
2 108131.76 486315.11 747.48 SB 5
3 108323.98 486167.26 770.97 SB/INC 3
4 108378.80 485906.21 773.55 SB/INC 4



Seepage Water Chemical Analysis

Lower Minnesota River Watershed District
Minnesota River Bank and Bluff Stabilization



B RAU N Braun Intertec Corporation Phone: 952.995.2000
11001 Hampshire Avenue S. Fax: 9529952020

l N _I_ E RTEC Minneapolis, MN 55438 Web:  braunintertec.com
Mr. Wes Boll January 26, 2010
Wenck Associates, Inc.

1800 Pioneer Creek Center P.O. Box 249

Maple Plain, MN 55359-0249 Work Order #: 1000144

RE: Lower Minn. Bank
1426-08

Dear Wes Boli;

Braun Intertec Corporation received samples for the project identified above on January 13, 2010.
Analytical results are summarized in the following report.

All routine quality assurance procedures were followed, unless otherwise noted.

Analytical results are reported on an "as received" basis unless otherwise noted. Where possible,
the samples will be retained by the laboratory for 14 days following issuance of the initial final
report. The samples will be disposed of or returned at that time. Arrangements can be made for

extended storage by contacting me at this time.

We appreciate your decision to use Braun Intertec Corporation for this project. We are committed
to being your vendor of choice to meet your analytical chemistry needs.

If you have any questions please contact me at the above phone number.

Sincerely,

(P T

Richard A. Maw For Steven J. Albrecht
Associate Principal

Providing engineering and environmental solutions since 1957

Page | of 27



B RAU N 11001 Hampshire Ave. 8.
Minneapolis, MN 55438
952.995.2000 Phone

l N T E RT E C 952.995.2020 Fax

Wenck Associates, Inc. Client Ref: Lower Minn. Bank Work Order #: 1000144
1800 Pioneer Creek Center PO, Box 249 Client Contact: Mr. Wes Boll Project Mgr: Steven J. Albrecht
Maple Plain, MN 55359.0249 PO Number: 1426-08 Account ID: W02540

How to Use this Report

In order to get the most out of the information presented in this report please refer to the following explanations as to how the data in this report is
tied together and how some of the terms are defined.

Qualifiers and Abbreviations are defined in the following section. You will find these codes used throughout the report in headers and in note
sections to designate a unique fact about the data to which they are associated.

The Case Narrative gives a “story” about the analysis and results. Here you will find greater elaboration on relevant qualifiers as well as an
explanation of anything of particular note in the data. This is a discussion of the data in terms of quality control and chemistry, H is a summary of
any deviations that could affect the usefulness of the data. This is not an interpretation as to how this information relates to regulatory compliance,
taxicity, or hazardous characterization. These items are beyond the scope of this report.

The Sammple Summary provides detail on sample receipt. The association between Client sample ID and the Laboratory sample ID are defined here;
this information is valuable to have when discussing results with your project manager. Sample collection and receipt dates and times are provided
here as well. General notes regarding the work order are also documented here. This is 2 mini “casc narrative” that describes any anomalies
regarding the condition of the sampies upon arrival to the laboratory or special circumstances regarding the work order.

The Conditions Upon Receipt summarizes the results of specific checks that have been performed at sample receipt. This includes items like
custody documentation, sample condition, and temperature at receipt. Each “cooler” is identified and the conditions associated with that cooler are
documented. A “cooler” is defined as the larger container used to transport the individual samples. In most cases this is a standard recreational

cooler but it can be a box, plastic bag, or other container,

The laboratory results are summarized in the following sections. Data is broken down into major categories for convenience. An example of such
a category would be “Total Petroleum Hydrocarbons.” Here you would find data that references the testing of such parameters as diesel range
organics and gasoline range organics. Other categories are similarly mapped. The batch number is associated with each sample, This is important
to evaluate Quality Control (QC) date. Surrogate results samples are provided with each sample. Laboratory control limits are provided for
comparison {se¢e below). The reference method is also identified. If a method is denoted with an “M” {e.g. EPA 1234{M)) this means that it has
been modified. An explanation of the modification wilt be found in the Case Narrative. A result is given with appropriate units. If a soil sample is
dry-weight corrected then the word “dry™ will appear next to the units. If the word “dry” does not appear then the result is “as received.”

The Method Reporting Limit (MRL) is provided. It is important to understand this term. The MRL is a level that has been empirically verified to
provide reliable quantification of results. Results that are equal to or greater than this value will show up as bolded. They are considered “hits.” If
aresult is less than the MRL, the result is given as less than the MRI (e.g. if the MRL = 10 then a less than would be given as “< 1(F).

The Quality Control (QC) samples are documented in the following section. Here you will find the preparation batches associated with each
sample from the results section. The sample preparation method is also defined here. Accuracy is represented in terms of a percent recovery as
compared to a known value. Precision is represented as a relative percent difference between two duplicate sample aliquots. The laboratory
controt limits are provided as a means to evaluate the quality control data. If the result falls outside the laboratory control limits this simply means
that it is outside what is typical for the laboratory and is noted accordingly. This does not mean that the data is invalid. Laboratory control limits
are generally tighter than most program limits. This is a very important distinction. How the data is ultimately used determines its validity.
Program requirements are defined in the Quality Assurance Project Plan (QAPP) governing the project. If your project manager is aware of your
specific program requirements then a note will be made in the case narrative if the data fails to meet any of these requirements.

The last section contains copies of important documents and/or instrument printouts relevant to the repart. This includes the chain of custody. It
also may include items like chromatograms or spectra.

Please note that this report is paginated and must be reproduced in its entirety.

EPA Lab ID: MN00063 The results in this report apply only to the samples analyzed in accordance with the
chain of custody doctiment. This analytical report must be reproduced in its entirety. Page 2 of 27



BRAUN

INTERTEC

11001 Hampshire Ave. S.

Minneapolis,

MN 55438

952.995.2600 Phone
952.995.2020 Fax

Wenck Associates, Inc. Client Ref: Lower Minn. Bank
[800 Pioneer Creck Center P.Q. Box 249 Client Contact: Mr. Wes Boll
Maple Plain, MN 55359-0249 PO Number: 1426-08

Work Order #: 1000144

Project Mgr: Steven J. Albrecht

Account ID:; W(2540

gk
coc
dry
MRL
NA
ND
NR
%Rec
RPD

vOC

EPA Lab ID: MN0O0063

Qualifiers and Abbreviations

The sample was analyzed 1 day past the method specified holding time,
Chain of Custody

Sample results reported on a dry weight basis

Method Reporting Limit

Not Applicable

Analyte NOT DETECTED

Not Reported

Percent Recovery

Relative Percent Difference

Volatile Organic Compound

The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.

Page 3 of 27



BRAUN
INTERTEC

11001 Hampshire Ave. S,
Minneapolis, MIN 55438
952.995.2000 Phone
952.995.2020 Fax

Wenck Associates, Inc.
1800 Pioneer Creek Center P.O. Box 249
Mapie Plain, MN 55359-0249

Client Ref: Lower Minn. Bank
Client Contact: Mr. Wes Boll
PO Number: 1426-08

Work Order # 1000144
Project Mgr: Steven J. Albrecht
Account ID: W(2540

SAMPLE SUMMARY
Sample ID Laboratory ID Matrix Date Sampled Date Received
Water Sample 1000144-01 Water 01/13/10 03:28 01/13/10 15:55
Soil Sample 1000144-02 Soil 01/13/10 03:28 01/13/10 15:35
Trip Blank 1600144-03 Water 01/13/10 00:00 OF/13/10 15:35

EPA Lab ID: MNO0063

The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety,

Page 4 of 27



11601 Hampshire Ave. S.
Minneapolis, MN 55438
952.995.2000 Phone
952.995.2020 Fax

BRAUN
INTERTEC

Wenck Associates, Inc.
1800 Pioneer Creek Center P.O. Box 249
Maple Plain, MN 55359-0249

Client Ref: Lower Minn. Bank
Client Contact: Mr. Wes Boll
PO Number: 1426-08

Work Order #: 1000144

Project Mgr: Steven J. Albrecht

Account ID: W02540

Conditions Upon Receipt

Cooler: Cooler #1

Temperature: 14.2 °C Received on ice: No Preservation Confirmed: Yes

COC Included: Yes

Custody Seals Used: No
Custody Seals Intact: No

Hand Delivered by Sampler: Yes Temperature Blank: Yes

COC Complete: Yes
COC & Labels Agree: Yes

Sufficient Sample Provided: Yes
Headspace Present (VOC): No

EPA Lab ID: MN000OG63

The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety, Page 5 of 27



BRAUN
INTERTEC

11001 Hampshire Ave. S.
Minneapolis, MN 55438
952.995.2000 Phone
952.995.2020 Fax

Wenck Associates, Inc.
1800 Pioneer Creek Center P,O. Box 249
Maple Plain, MN 55359-0249

Client Ref: Lower Minn. Bank
Client Contact: Mr. Wes Boll
PO Number: 1426-08

Work Order #: 1000144
Project Mgr: Steven [. Albrecht
Account ID: W02540

Classical Chemistry Parameters

Water Sample
1000144-01 (Water)
1/13/10 3:28

Analvte Result MRL  Units Dilution Batch  Prepared Analvzed Method Notes
Chloride 5.8 1.0 mg/L 1 BOAG225  1/20/10  1/20/10 SM4500 CL-E

Suifide <0.050 0.050 mg/L 1 BOAO216 [/19/10  1/19/10 SM4500 S2-
Metals

Analyte Result MRL  Units Dilution Batch  Prepared Analyzed Method Notes
Arsenic < 1{ 10 ug/L 1 BOAG218 [/19/10  120/10 EPA 6010B

Barium 240 10 ug/L I BOAO218 171910 1/20/10 EPA 6010B
Cadmijum <24 20  ug/ll 1 BOAD218 1/19/10  1/20/10  EPA 60108
Chromium <35.0 50  ug/ll 1 BOAOZIS  1/19/10  1720/i10  EPA 6010B
Lead <35.0 50  ug/l i BOAO21S  1/19/10  1/20/10 EPA6010B
Selenium <10 10 ug/l. 1 BOAO218 1/19/10  1/20/10  EPA 6010B

Silver <5.0 50 uwg/ll 1 BOAOZ218  1/19/10  1/20/10  EPA 6010B
Mercury < (0.20 0.20  ug/L 1 BOAO227 1720/10 1/20/10 EPA 7470A
Volatile Organic Compounds

Analyte Resuit MRL _ Units _ Dilution  Batch  Prepared Analyzed Method Notes
1.1.1.2-Tetrachloroethane <1.0 1.0 ug/lL 1 BOAOI6S 1/15/10  1/15/10  EPA 8260B
1.1,1-Trichioroethane < 1.0 1.0 ug/L [ BOAO169 1/15/10 1/15/10  EPA 8260B
1,1,2,2-Tetrachlorocthane <10 1.0 ug/l 1 BOAOIG9 1/15/10  1/15/10  EPA 8260B
1.1,2-Trichloroethane < 1.0 1.0 ug/L 1 BOAOI69 1/15/10 1/15/10 EPA 8260B
1,1,2-Trichlorotrifluoroethane <1.0 1.0 ug/l 1 BOAG16Y 1/15/10  1/15/10  EPA 8260B
1,1-Dichloroethane <10 1.0 ug/L [ BOAOI6S 1/15/10 1/15/10 EPA 82608
I,1-Dichloroethene < 1.0 1.0 ug/lL 1 BOAGL69 1/15/10  1/15/10  EPA 82601
1,1-Dichloropropene <1.0 1.0 ug/L 1 BOAOGLI69  1/15/10  1/15/10 EPA 82608
1,2,3-Trichlorobenzene <1.0 1.0 ug/l 1 B0AO169 1/15/10  1/15/10  EPA 8260B
1.2.3-Trichloropropane < 1.0 1.0 ug/L | BOAOI69 1/15/10  1/15/10 EPA 8260B

1.2 4-Trichlorobenzene <1.0 1.0 ug/lL 1 BOAOLG9 1/15/10  1/15/10  EPA 8260B
1,2,4-Trimethylbenzene <25 25 ug/L 1 BOAOL6D  [/15/10 1/15/10  EPA 8260B
1,2-Dibromo-3-chloropropane <10 10 ug/L 1 BOAO169 1/15/10  1/15/10  EPA 8260B
1.2-Dibromoethane <1.0 1.0 ug/L l BOAOI6Y 1/15/10  1/15/10  EPA 8260B
1.2-Dichlorobenzene <1.0 Lo ug/l 1 BOAOI6S  1/15/10  1/15/10  EPA 8260B
1,2-Dichloroethane < 1.0 1.0 ug/L 1 BOAOLI69 1/15/10  1/15/i0  EPA 8260B
1.2-Dichloropropane <1.0 1.0 ug/l 1 BOAO16% 1/15/10  1/15/10 EPA 8260B
1,3,5-Trimethylbenzene <2.5 25 uglL 1 BOAOIGY 1/15/10  1/15/10  EPA 8260B
1,3-Dichlorobenzene < 1.0 1.& g/l i BOAOI69 1/15/10  1/15/10  EPA §260B
1,3-Dichloropropane <1.0 1.0 ug/llL 1 BOAQLGY 1/15/10  115/10 EPA 8260B

EPA Lab ID: MN{O0O0G63 The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety, Page 6 of 27



B RA u N 11001 Hampshire Ave. S,

Minneapolis, MN 55438

INTERTEC 052998 2020 Fax

Wenck Associates, Inc. Client Ref: Lower Minn. Bank Work Order #: 1000144
1800 Pioneer Creck Center P.O. Box 249 Client Contact: Mr, Wes Boll Project Mgr: Steven J. Albrecht
Maple Plain, MN 55359-0249 PO Number: 1426-08 Account ID: W02540

Water Sample

1000144-01 (Water)
1/13/10 3:28

Volatile Organic Compounds

Analyte Result MRL _ Units _ Dilution _Batch  Prepared  Analvzed Method Notes
1.4-Dichlorobenzene <10 1.0 wgll 1 BOAOI6S 1/15/10 1/15/10 EPA 82608
2,2-Dichloropropane < 1.0 1.0 ug/L [ BOAO169 1/15/10  1/15/10 EPA 8260B
2-Butanone (MEK) <10 10 ug/l 1 BOADIGS  1/15/10 1/15/10 EPA 8260B
2-Chlorotoluene <2.5 25  ug/h 1 BOAO169 1/15/10 1/15/10  EPA 8260B
4-Chlorotoluene <25 25 ug/ll 1 BOAOI69 1/15/10  1/15/10  EPA 8260B
4-Isopropyltoluene <i.0 10 ugll 1 BOAOE6D 1/15/10 1/15/10  EPA 8260B
Acetone <15 15  ug/ll t BOAO169 1/15/10  1/15/10 EPA 8260B
Allyt Chloride < 1.0 1.0 ug/l 1 BOAO169 1/15/10 1/15/10  LEPA 8260B
Benzene < 1.0 1.0 ug/L 1 BOAOI6Y 1/15/10 1/15/10  EPA 8260B
Bromobenzene <1.0 1.0 ug/L 1 BOAOI69 1/15/10  1/15/10  EPA 8260B
Bromochloromethanc <10 1.0 ug/l 1 BOAOI6S 1/15/10  1/15/10 EPA 82608
Bromedichloromethane <1.0 1.0 ug/ll i BOAQ169 1/15/10  1/15/10  EPA 8260B
Bromoform <5.0 50 ug/ll 1 BOAOLIGY9 1/15/10 1/15/10 LPA 8260B
Bromomethane < 1.0 1.0 ug/L 1 BOAOI6S 1/15/10  1/15/10  EPA 8260B
Carbon Tetrachloride <1.0 1.0 ug/l 1 BOAD169 /15/10  1/15/10  EPA 8260B
Chlorobenzene <1.0 1O ug/ll 1 BOAOLG6S 1/15/10  1/15/10  EPA 8260B
Chlorodibromomethane <1.0 1.0 ug/L I BOADI69  1/15/10 1/15/10 EPA 82608
Chloroethane <1.0 1.0 uglL 1 BOAO169 1/15/10 1/15/10  EPA 8260B
Chloroform < 1.0 1.0 ug/L 1 BOAOI6Y 1/15/10  1/15/10  EPA 8260B
Chloromethane <1.0 1.0 ug/l | B0AC169 I/I5/10  1/E5/10 EPA 8260B
cis-1,2-Dichloroethene <1.0 E0 ug/L 1 B0OAQ169 1/15/10  1/15/10  EPA 82608
cis-1,3-Dichloropropenc < L0 1.0 ug/l i BOAOIGS 1/15/10 1/15/10  EPA 8260B
Dibromomethane <1.0 1.0 ug/l 1 BOAO169 1/15/10  1/15/10  EPA 8260B
Dichloredifluoromethane < 1.0 1.0 ug/L 1 BOAOI69 1/15/10  1/15/10  EPA R260B
Dichlorofluoromethane < 1.0 1.0 ug/L 1 BOACLED E/15/10  1/15/10 EPA 8260B
Ethyl Ether <1.0 1.0 ug/l 1 BOAG169 1/15/10  1/15/10 EPA 8260B
Ethylbenzene <10 1.0 ug/L i BOAOTGY I/15/10  1/15/10 EPA 8260B
Hexachlorobutadiene <2.0 20  ug/L 1 BOAO169 1/15/10 1/15/1¢  EPA 8260B
Isopropylbenzene <25 25 ug/L 1 BOADI6Y 1/15/10  1/15/10  EPA 8260B
m,p-Xylencs <10 1.0 ug/L 1 BOAGI6Y  1/15/10  1/15/10 EPA 82608
Methyt Isobutyl Ketone <50 50  ug/l 1 BOAG169 1/15/10  1/15/10  EPA 8260B
Methylene chloride <5.0 50 ug/L i BOAOIGS 1/15/10  1/15/10 EPA 8260B
Methyl-t-butyl ether < L0 1.0 ug/l I BOAOLGY 1/15/10  1/15/10  EPA 8260B
Naphthalene <23 25 ug/L 1 BOAQOL69 1/15/10 1/15/10  EPA 8260B
n-Butylbenzene <25 2.5 ug/ll 1 BOAO16Y  1/15/10  1/15/10  EPA 8260B
n-Propythenzene <25 2.5 ug/L 1 BOAOL69 [/15/10  1/15/10 EPA 8260B

EPA Lab ID: MN0D063 The results in this report apply only to the samples analyzed in accordance with the

chain af custody document. This analytical report must be reproduced in its entirety. Page 7 of 27



BRAUN
INTERTEC

11061 Hampshire Ave. S.
Minneapolis, MN 55438
952.995.2600 Phone
952.995.2020 Fax

Wenck Associates, Inc.
1800 Pioneer Creek Center P.O. Box 249
Maple Plain, MN 55359-0249

Client Ref: Lower Minn. Bank
Client Contact: Mr. Wes Boli
PO Number: 1426-08

Work Order #:

Project Mgr: Steven J. Albrecht

1000144

Account 1D: W02540

Volatile Organic Compounds

Water Sample
1660144-01 (Water)
1/13/10 3:28

Analyte Result MRL _ Units  Dilution Batch  Prepared Analvzed Method Notes
0-Xylene <1.0 1.0 ug/L 1 BOAOC16Y 1/15/10  1/15/10  EPA 8260B
sec-Butylbenzene <25 25 g/l [ BOAOT6? 1/15/10  1/15/10  EPA 8260B
Styrene <25 2.5 ug/l 1 BOAG169 1/15/10  1/15/10  EPA 8260B
tert-Butylbenzene <2.5 25  ug/L 1 BOAO169 1/15/10  V/15/10  EPA 8260B
Tetrachloroethene <2.0 2.0 ug/L 1 BOAOIG9 1/15/10  1/15/1¢0  EPA 8260B
Tetrahydrofuran <35.0 5.0 ug/L 1 BOAOLGY 1/15/10 1/15/10 EPA 8260B
Toluene < 1.0 1.0 ug/L 1 BOAOIGY 1/15/10 1/15/10  EPA 8260B
trans-1,2-Dichloroethene <1.0 1.0 ug/L 1 BOAG16S  1/15/10 1/15/10 EPA 826013
trans-1,3-Bichloropropene <1.0 1.0 ugl ! BOADI6GY 1/15/10  1/15/10  EPA 8260B
Trichioroethenc < 1.0 LG ug/lL 1 BOAOTGY 1/15/10  1/15/10 EPA 8260B
Trichlorofluoromethanc <1.0 1.0 ug/lL i BOAC169 1/15/10  1/15/10  EPA 8260B
Vinyl chloride <2.5 25 ug/L 1 BOAO1GS 1/15/10  1/15/10  EPA 8260B
Swrrogate: |, 2-Dichloroethane-d4 106 % Limits: 80-120% BOAGI6Y  1/15/10  1/15/10  EPA 82608
Surrogate: 4-Bromofluorobenzene 89.8 % Limits: 86-120% BOAQI69  I/15/10 1/15/10  EPA 8260B
Surrogate: Dibromofluoromethane 98.5 % Limits: 80-120% BOAGISY 1715710 I/15/10  EPA 82608
Surrogate: Toluene-d8 96.8 % Limits: 80-120% BOA40I6Y 1/i5/10  I/I5/10  EPA 8260RB

EPA Lab ID: MNO00O063 The results in this report apply only to the samples analyzed in accordance with the

chain qf custody docunment. This analytical report must be reproduced in its entirety. Page 8 of 27



BRAUN
INTERTEC

11601 Hampshire Ave. S.
Mianeapolis, MN 55438
952.995.2000 Phone
952.995.2020 Fax

Wenck Associates, Inc.
1800 Pioneer Creck Center P.O. Box 249
Maple Plain, MN 55359-0249

Client Reft Lower Minn. Bank
Client Contact: Mr. Wes Boll
PO Number: 1426-08

Work Order #: 1000144
Project Mgr: Steven J. Albrecht
Account ID: 'W02540

Classical Chemistry Parameters

Soil Sample
1000144-02 (Soil)
1/13/10 3:28

Analyte Result MRL  Units Dilution  Batch __ Prepared Analyzed Method Notes
Organic Matter 10 0.050 % Wt 1 BOAG249  1/21/10 [I221/10  ASTM D2974 gk
EPA Lab ID: MNO0OO0O63 The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in ifs entirety. Page 9 of 27



B RA u N 11001 Hampshire Ave. S.

Minneapolis, MIN 55438

INTERTEC 5520952020

Wenck Associates, Inc. Client Ref: Lower Minn, Bank Work Order #: 1000144
E800 Pioneer Creek Center P.O. Box 249 Client Contact: Mr. Wes Boll Project Mgr: Steven J. Albrecht
Maple Plain, MN 55359-0249 PO Number: 1426-08 Account ID: W02540

Trip Blank

1606144-03 (Water)
1/13/10 0:00

Volatile Organic Compounds

Analyte Result MRI.  Uniis Dilution  Batch  Prepared Analyzed Method Notes
1,1,1,2-Tetrachloroethane < 1.0 1.0 ugL 1 BOAGI6Y 1/15/10 1/15/10 EPA 8260B
1,1, 1-Trichloroethane <1.0 1.0 ug/l i BOAO169 1/15/10  1/15/10  EPA 8260B
1,1,2,2-Tetrachloroethane < 1.0 1.0 ug/L. 1 BOAOLIGY [/15/10  1/15/10  EPA 8260B
1,1,2-Trichloroethane <1.0 1.0 ug/L 1 BOAOI69 1/15/10  1/15/10 EPA 8260B
1,1.2-Trichlorotrifiuoroethane < 1.0 1.0 ug/L 1 BOAOIG6Y 1/15/10  1/15/10  EPA 8260B
1,1-Dichloroethane < 1.0 1.0 ug/L I BOAO169 1/15/10 1/15/10  EPA 8260B
1,1-Dichlorocthene < 1.0 1.0 wug/l 1 BOAOIG6Y  1/15/10  1/15/10  EPA B260B3
1,1-Dichloropropene <1.0 .0 ug/l 1 BOAG169 1/15/10  1/15/10  EPA 8260B
1,2.3-Trichlorobenzene < 1.0 1.0 uwg/lL 1 BOAOIGY 1/15/10 1/15/10  EPA 8260B
1,2,3-Trichloropropane <1.0 1.0 ug/L i BOAO169 1/15/10  1/15/10  EPA 8260B
1,2,4-Trichlorobenzene < 1.0 1.0 ug/L 1 BOAOI6S 1/15/10  1/15/10  EPA 8260B
1,2,4-Trimethylbenzene <2.5 2.5 ug/L 1 BOACI69 1/15/10  1/15/10 EPA 8260B
1,2-Dibromo-3-chloropropane <10 10 ug/L 1 BOAOIGY 1/15/10  1/15/10 EPA 8260B
1,2-Dibromocthane <1.0 1.0 ug/lL [ BOAOL6Y 1/15/10  1/15/10 EPA 8260B
1,2-Dichlorobenzene <10 1.0 wug/L 1 BOAOGI6G 1/15/10  1/15/10  EPA 8260B
1,2-Dichloroethane < 1.0 1.0 ug/L 1 BOAOI6Y 1/15/10  1/15/10  EPA 8260B
1,2-Dichloropropane < 1.0 1.0 ug/l. 1 BOAOI6Y  1/15/10 1/15/10 EPA 82608
1,3,3-Trimethylbenzene <25 25  ug/L 1 BOADIGY  1/15/10  1/15/10  EPA 8260B
1,3-Dichlorobenzene < L0 1.0 wg/L 1 BOAGLI69 1/15/10 1/15/10 EPA 8260B
1.3-Dichloropropane <10 1.0 ug/L 1 BOAG169 1/15/10  1/15/10  EPA 8260B
1,4-Dichlorobenzene <10 1.0 ug/L 1 BOAOLGY 1/15/10  1/15/10 EPA 8260B
2,2-Dichloropropane < 1.0 1.0 ug/L [ BOAOI6Y 1/15/10  1/15/10 EPA 8260B
2-Butanone (MEK) <10 10 ug/L 1 BOAGI69 1/15/10  1/15/10  EPA 8260B
2-Chlorotoluene <25 2.5 ug/lL 1 BOAG169 115710 1/15/16  EPA 8§260B
4-Chlorotoluene <2.5 25  ugl 1 BOAOI69 1/15/10  1/15/10 EPA 8260B
4-Isopropyltoluene <1.0 1.0 ug/L I BOADL6S 1/15/10  1/15/10  EPA 8260B
Acetone <15 15 ug/L 1 BOADLI69 1/15/10  1/15/10  EPA 8260B
Allyl Chloride < 1.0 1.0 ug/L 1 BOAG169 1/15/10  1/15/10  EPA 8260B
Benzene < 1.0 1.0 ug/L 1 BOAOIGY 1/15/10  1/15/10 EPA 8260B
Bromobenzene < 1.0 1.0 ug/L I BOAO169 1/15/10  1/15/10  EPA 8260B
Bromochloromethane < 1.0 1.0 ug/L 1 BOAQL6D 1/15/10  1/15/10 EPA 8260B
Bromodichloromethane < 1.0 1.0 ug/L 1 BOAG169  1/15/1¢  1/15/10 EPA §260B
Bromoform < 5.0 50  ug/L 1 BOAOI69 1/15/10  1/15/10 EPA 8260B
Bromomethane <1.0 1.0 ug/L I BOAOIGS 1/15/10  1/15/10  EPA 82601
Carbon Tetrachloride < L0 1.0 wg/l 1 BOACLI6S 1/15/10 1/15/10 EPA 8260B
Chlorobenzene < 1.0 1.0 ug/L i BOADI6Y 1/18/10  1/15/10  EPA 8260B
EPA Lab ID: MNQO0O63 The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical repert must be reproduced in its entirety. Page 10 of 27



B R A u N 11001 Hampshire Ave. S.

Minneapolis, MN 55438

INTERTEC 5529952020 ¥

Wenck Associates, Inc. Client Ref: Lower Minn. Bank Work Order #: 1000144
1800 Pioneer Creek Center P.O. Box 249 Client Contact: Mr. Wes Boll Project Mgr: Steven J. Albrecht
Maple Plain, MN 55359-(0249 PO Number: 1426-08 Account ID: W02540

Trip Blank

1000144-03 (Water)
1/13/10 0:00

Volatile Organic Compounds

Analvte Result MRI,  Units Dilution  Batch  Prepared  Analyzed Method Notes
Chloredibromomethane < 1.0 1.0 ug/L 1 BOAO169 1/15/10  1/15/10  EPA 8260R
Chloroethane < 1.0 1.0 ug/L I BOAO169 1/15/10  1/15/10  EPA 8260B
Chloroform <1.0 1.0 ug/L 1 BOADO16S [1/15/10  1/15/10  EPA 8260B
Chloromethane L5 1.0 ug/L 1 BOAOI69 1/1510  1/15/10  EPA 8260B
cis-|,2-Dichloroethene < 1.0 1.0 ug/L 1 BOAO169 1/15/10 171510 EPA 82608
cis-1,3-Dichloropropene <10 1.0 ug/L i BOAQLI69 1/13/10 1/15/10  EPA 8260B
Dibromomethane < 1.0 1.0 ug/l 1 BOAODI6S 1/15/10  1/15/10  EPA 8260B
Dichlorodifluoromethane < 1.0 1.0 ug/L 1 BOADI6S 1/15/10 1/i5/10  EPA 8260B
Dichloroflueromethane <1.0 1.0 ug/L 1 BOAO169 1/15/10  1/15/10  EPA 8260B
Ethyl Ether <1.0 1.0 ug/L I BOAQ169 1/15/10  1/15/10 EPA 8260B
Ethylbenzene < 1.0 1.0 ug/L 1 BOAOI6S 1/15/10 1/15/10 EPA 8260B
Hexachlorobutadiene <2.0 2.0 ug/L 1 BOAO169 1/15/10  1/15/10  EPA 8§260B
Isopropylbenzene <2.5 25  ug/L 1 BOAOL69 1/15/10  1/15/10 EPA 8260B
m,p-Xylenes < 1.0 1.0 ug/L 1 BOAGI69 1/15/10  1/15/10 EPA 8260B
Methyl Isobutyl Ketone <50 50 ug/l 1 BOADIGS 1/15/10  1/15/10 EPA 8260B
Methylene chloride <5.0 50  ug/l 1 BOADIO6Y 1/15/10  1/15/i0 EPA 8260B
Methyl-t-butyl ether < 1.0 1.0 ug/l 1 BOADI6Y 1/15/1¢  1/15/10  EPA 8260B
Naphthalene <25 25 ug/L 1 BOAOIGS  1/15/10 1/15/10  EPA 8260B
n-Butylbenzene <235 2.5 g/l 1 BOAGLI69 1/15/10 1/15/10  EPA 8§260R
n-Propylbenzene <25 25 g/l 1 BOAG169 1/15/10  1/15/10  EPA 8260RB
o-Xylene < 1.0 1.0 ug/L | BOAOI6Y 1/15/10  1/15/10  EPA 8260B
sec-Butylbenzene <235 25 ug/L 1 BOAOLIGY  1/15/10  1/15/10  EPA 8260B
Styrene <25 25  ug/L i BOAOL69 1/15/10 1/15/10 EPA 8260B
tert-Butylbenzene <25 25 uglL 1 BOAOI6Y 1/15/10 1/15/10 EPA 8260B
Tetrachloroethene < 2.0 2.0 ug/l I BOAO16Y 1/15/10  1/15/10  EPA 8§260B
Tetrahydrofuran <5.0 50 ug/L 1 BOAO169 1/15/10  1/15/1¢  EPA 8260B
Toluene < 1.0 1.0 ug/l i BOADIGS 1/15/10 1/15/10  EPA 8260B
trans-1,2-Dichlorocthene <10 1.0 ug/L 1 BOAO169 1/15/10  1/15/10 EPA 8260B
trans-1,3-Dichloropropene < 1.0 1.0 ug/l 1 BOAC169 1/15/10  1/15/i0  EPA 8260R
Trichloroethene <1.0 1.0 ug/L 1 BOAOI69 1/15/10  1/15/10 EPA 8260B
Trichlorofluoromethane <1.0 1.0 ug/L 1 BOACGL69 1/15/10  1/15/10 EPA 8260B
Vinyl chloride <25 25 ug/l 1 BOAOL6Y 1/15/10  1/15/10 EPA 8260B
Surrogate: 1,2-Dichloroethane-d4 1060 % Limits: 80-120% BOAOI69 1715710 1/15/10  EPA 82608
Surrogate: 4-Bromofluorobenzene 92.2 % Limits: 80-120% BOAGI6S 1415710 1/15/10  EPA 82608
Surrogate: Dibromofluoromethane 99.2 % Limits: 80-120% BOAOIG9 1715710 1/15/10  EPA 82608
Surrogate: Toluene-d8 98.0 % Limits: 80-120% BOAOI6Y  1/15/10  1715/10 EPA 82608

EPA Lab ID: MNO0063 The results in this report apply only to the samples analyzed in accordance with the

chain of custody doctment. This analytical report nust be reproduced in its entirety, Page 11 of 27



BRAUN
INTERTEC

11001 Hampshire Ave. S,
Minneapolis, MN 55438
952.995.2000 Phone
952.995.2020 Fax

Wenck Associates, Inc.
1800 Pioneer Creek Center P.O. Box 249
Maple Plain, MN 55359-0249

Client Ref* Lower Minn. Bank
Client Contact: Mr. Wes Boll

PO Number:

1426-08

Work Order #:

Account ID: W02540

1000144
Project Mgr: Steven J. Albrecht

Classical Chemistry Parameters - Quality Control

Batch B0A0216 - Default Prep GenChem

Method Blank (B0A0216-BLK1)

Prepared & Analyzed: 01/19/10

Spik S YRE PD
Analyte Result MRL Units Pevel Result %REC Lnlml%g RPD L[,{Lmit Notes
Sulfide < (.050 0.650 mwlNA NA NA NA A A
Laboratory Control Sample (B0A0216-BS1) Prepared & Analyzed: 01/19/10
Spik S Y%RE PD
Analyte Result MRL  Units  DTovdl Rt %REC  [omis  RPD i Notes
Sulfide 0417 0.050 mgL  0.400 NA 164 80-126  NA NA )
Laboratory Control Sample Duplicate (B0A0216-BSD1) Prepared & Analyzed: 01/19/10
Spik S YR P
Analyte Result MRL Units Lg{fc{[: R%g{]chc YREC Loingls RPD LRmPu Notes
Sulfide 0.409 0050 mgl 0400  NA 102 80120 1.99 2 T
Matrix Spike (B0A0216-MS1) Source: 1006144-01 Prepared & Analyzed: 01/19/10
Spik So Y%REC P
Analyte Result MRL Units Lg{fe‘f Reléll-ﬁ? %REC LO:'nEts RPD i]}l]PH Notes
Sulfide 0.399 0.050 mg/L 0.400 ND 99.8 75-125 NA NA
Matrix Spike Duplicate (B0A0216-MSD1) Source: 1000144-01 Prepared & Analyzed: 01/19/10
. Spike Source %REC RPD
Analyte Result MRL Units Level esuit ~ %REC Limits RPD Limit Notes
Sulfide 0.391 0.050 mg/l 0.400 ND 97.8 75-125 2,07 20
Batch B0A0225 - NO PREP
Method Blank (B0A0225-BLK1) Prepared & Analyzed: 01/20/10
Spiks Source YREC P
Analyte Result MRL Units Lg{fetl: R(:le:ull Y%REC uiE-lEl:lﬁ RPD Ii{ini?t Notes
Chioride <10 10 mgL  NA NA NA NA NA NA
Laboratory Control Sample (B0A0225-BS1) Prepared & Analyzed: 01/20/10
Spik Source YREC PD
Analyte Result MRL Units Lg{fc? %sult Y%REC L?iﬁ%ls RPD Iljimit Notes
Chloride 40,3 10 mgL 40.0 NA 101 80-120 NA NA o
EPA Lab ID: MN0O00G63 The results in this report apply only to the samples analyzed in accordance with the
chain of custody document. This analviical report must be reproduced in its entirety. Page 12 of 27



BRAUN
INTERTEC

11001 Hampshire Ave. S.
Minneapolis, MN 55438
952.995.2000 Phone
$52.995.2020 Fax

Wenck Associates, Inc,
1800 Pioneer Creek Center P.O. Box 249
Maple Plain, MN 55359-0249

Client Ref: Lower Minn. Bank
Client Contact: Mr. Wes Boll
PO Number: 1426-08

Work Order # 1000144
Project Mgr: Steven . Albrecht
Account ID: W02540

Classical Chemistry Parameters - Quality Control

Batch B0A0225 - NO PREP

Laboratory Control Sample Duplicate (B0A0225-BSD1)

Analyte Result

. Spike Source
MRL Units Level Result

Prepared & Analyzed: 0i/20/10

Y%REC RPD
S%REC Lnim[%ls RPD Lirnit Notes

Chloride o 406

Matrix Spike (B0A0225-MS1)

Analyte Result

10 mgl 46.0 NA

Source: 1000191-01RE1

Spike  §
MRL  Units  Tivel  Result

101 80-120 0.656 30

Prepared & Analyzed: 01/20/10

S5R. RPD
UYREC  1hmE  RPD Lo Notes

Chloride o ' 149

Matrix Spike Duplicate (BOA0225-MSD1)

i0 mg/L 40.0 114

Source: 1000191-01RE1

587  75-125 NA NA

Prepared & Analyzed: (1/20/10

Spik Sourg Y%REC P
Analyle Resuilt MRL Units Lg]vcfl: Rclglbi? MREC ]_?imlls RPD l{f{iml?t Notes
Chloride ' : 151 10 mgl 4G.0 114 929 75125 112 20

Batch B0A0249 - Default Prep GenChem

Method Blank (B0OA0249-BLK1)

Prepared & Analyzed: 01/21/10

3 Spike Source %REC RPD
Analyte Result MRL Units Lewel Result  %REC  Limits RPD Limit Notes
Organic Matter o <0.050 0.050 % Wt NA NA NA NA NA NA

Duplicate (BOA0249-DUP1)

Source: 1000144-02

Prepared & Analyzed: 01/21/10

. Spike Source Y%REC RPD
Analyte Result MRL Units Level Result  %REC  Limits RPD Limit Notes
Organic Matter ’ ‘ 10.0 0030 %Wt NA 1006 NA NA 0293 20

EPA Lab ID: MNG0063

The results in this report apply only 10 the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in iis entirety.

Page 13 of 27



BRAUN
INTERTEC

11601 Hampshire Ave. S.
Minneapeolis, MN 55438

952.995.2000 Phone

952.995.2020 Fax

Wenck Associates, Inc.
1800 Pioneer Creek Center P.O. Box 249
Maple Plain, MN 55359-0249

Client Ref: Lower Minn. Bank
Client Contact: Mr. Wes Bolf
PO Number: 1426-08

Work Order #: 1000144
Project Mgr: Steven J. Albrecht

Account ID: W02540

Batch B0A0218 - EPA 3005A

Metals - Quality Control

Method Blank (B6A0218-BLK1)

Prepared: 01/19/10 Anatyzed; 01/20/10

Analyte Result MRL  Units  Lowl ot %REC Tois  RPD LR Notes
Arsenic <0 10 uglh NA Na NA NA NA NA
Barium <10 i0 ug/L NA NA NA NA NA NA
Cadmium <20 2.0 ug/L NA NA NA NA NA NA
Chromium <5.0 5.0 ug/L NA NA NA NA NA NA
Lead <35.0 5.0 ug/L. NA NA NA NA NA NA
Selenium <10 10 ug/L NA NA NA NA NA NA
Sitver <3.0 5.0 ug/L NA NA NA NA NA NA
Laboratory Control Sample (B0AG218-BS1) Prepared: 01/19/10 Analyzed: 01/20/10
Analyte Result MRL  Units  Lov o %REC TE  RPD TER Nows
Arsenic 1100 10 wg/l 1000 NA 110 85115 NA NA i
Barium 1050 10 ug/L, 1000 NA 105 85-115 NA NA
Cadmium 1¢10 2.0 ug/L. 1000 NA 101 85-115 NA NA
Chromium 984 5.0 ug/L 1060 NA 984 85-115 NA NA
Lead 1050 50 ug/L 1600 NA i05 85-115 NA NA
Selenium 992 10 ug/L 1000 NA 992 85-115 NA NA
Silver 195 50 ug/L 200 NA 97.7 85-115 NA NA
Laboratory Control Sample Duplicate (B0A0218-BSD1) Prepared: 01/19/10 Analyzed: 01/20/10
Analvte Result MRL Units Eg{/ﬁ %{%Q{Ef %REC ﬁ%]%t(s: RPD []31[1;1[1)1 Notes
Arsenic 1140 107 ugl 1000 NA 114 85115 344 20
Barium 1080 1¢ ug/L 1000 NA 108 §5-115 3.066 20
Cadmium 1046 2.0 ug/L 1000 NA 104 85-115 314 20
Chromium 1029 5.0 ug/L 1000 NA 162 85-115 3.17 20
Eead 1070 5.0 ug/L 1000 NA 197 85-115 [.62 20
Selenium 1030 190 ug/L 1600 NA 103 85-115 3.32 20
Silver 159 5.0 ug/L 200 NA 994 85-115 1.74 20
EPA Lab ID: MNOD0OG3 The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced In iis entirety. Page 14 of 27



BRAUN
INTERTEC

11401 Hampshire Ave. §.
Minneapolis, MN 55438
952.995.2000 Phone
952.995.2020 Fax

Wenck Associates, Inc.
1800 Pioneer Creek Center P.Q, Box 249
Maple Plain, MN 55359.0249

Client Ref: Lower Minn. Bank
Client Contact: Mr. Wes Boll
PO Number: 1426-08

Work Order # 1000144
Project Mgr: Steven J. Albrecht
Account ID: 'W02540

Batch BOA0218 - EPA 3005A

Metals - Quality Control

Matrix Spike (B0A0218-MS1)

Seurce: 1000144-01

Prepared: 01/19/10 Analyzed: 01/20/10

Analyte Result MRL Units Egi'lgl: S%l;{ﬁ? Y%REC lﬁfr{nll:t(s: RPD 1131[1;1[1){ Notes
Arsenic ) 1140 0 gl 1000 143 114 75-125  NA NA

Bariutn 1300 10 ugl 1000 237 106 75-125  NA NA

Cadmium 1630 20 ugll 1000 ND 103 75125  NA NA

Chromium 1000 5.0 ug/L 1000 0.388 160 75-125 NA NA

Lead 1040 50  ugl 1000 ND 104 75125  NA NA

Selenium 1030 10 ug/L 10060 ND 103 75-125 NA NA

Silver 199 50 ug/lL 200 ND 99.7 75125  NA NA

Matrix Spike Duplicate (BOA0218-MSD1) Source: 100014401 Prepared: 01/19/10 Analyzed: 01/20/10
Analyte Result MRL Units Eg{:}é? ?{%l:;{::lf %REC {ﬁgﬁg RPD Ll?;]ranrn)t Notes
e o s — s TF -

Barium 1290 10 ugl 1000 237 105 75-125  0.639 20

Cadmium 1020 20 ugl 1000 ND 102 75125 111 20

Chromium 993 50 uglL 1000 0.388 993 75125  1.04 20

Lead 1030 50  ugl 1000 ND 103 75125 1.22 20

Selenium 1020 10 ug/l 1000 ND 102 75125 0912 20

Sitver 198 50  uglL 200 ND 992 75125  0.489 20

Batch BOA0G227 - EPA 7470A

Method Blank (B0A0227-BLK1) Prepared & Analyzed: (1/20/10

Analyte Result MRL  Units  TBvd et %REC Twes  RPD Dol Notes
Mercury <020 020 uglL NA NA NA NA ~ NA NA
Laboratory Control Sample (B0A0227-BS1) Prepared & Analyzed: 01/20/10

Analyte Result MRL  Units  LBvd  IOME  %REC mie RPD Lo Notes
Mercury 2.48 020  uglL 2.50 NA 992 85115 NA NA

EPA Lab ID: MN00063

The results in this report apply only 16 the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its entirety.

Page 15 of 27



BRAUN
INTERTEC

11001 Hampshire Ave. S.
Minneapolis, MN 55438
952.995.2000 Phone
052.995.2020 Fax

Wenck Associates, Inc.
1860 Pioneer Creek Center P.O, Box 249
Maple Plain, MN 55359-0249

Client Ref: Lower Minn. Bank
Client Contact; Mr. Wes Boll
PO Number: 1426-08

Work Order #: 1000144
Project Mgr: Steven J. Albrecht
Account ID: W02540

Batch BOA0227 - EPA 7470A

Metals - Quality Control

Laboratory Control Sample Duplicate (B0A0227-BSD1)

Prepared & Analyzed: 01/20/10

Spik S Y%REC RPD
Analyte Result MRI. Units L%i'e? R%lsl{ﬁ? %REC  Limits RPD Limt Notes
Mercury 2.50 020  ugl 250 NA 999  E5115 0683 20
Matrix Spike (B0A0227-MS1) Source: 1000144-01 Prepared & Analyzed: 01/20/10

. Spike Source %REC RPD

Analyte Result MRL Units Level Result  %REC  Limits RPD Limit Notes
Mercury 247 020 ugl 2,50 ND 988  75-125  NA NA
Matrix Spike Duplicate (B0A0227-MSD1) Source: 1000144-01 Prepared & Analyzed: 01/20/10

Spik S YWREC PD
Analyte Resuit MRL Units Lg{fefl: R%g{ﬁ? Y%REC Lﬁiml%ls RPD F}imit Notes
Mercury 2.45 0200 ug/L 2.50 ND 980  75-125 0.8I3 200

EPA Lab ID: MN000G63

The results in this report apply only to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its entirety.
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B RAU N 11601 Hampshire Ave. S.

Minneapolis, MN 55438

INTERTEC 0529952020 T

Wenck Assoctates, Inc. Client Ref: Lower Minn. Bank Work Order #: 1000144
1800 Pioneer Creek Center P.Q. Box 249 Client Contact: Mr. Wes Boll Project Mgr: Steven . Albrecht
Maple Plain, MN 55359-0249 PO Number: 1426-08 Account 1D: W02540

Volatile Organic Compounds - Quality Control

Batch B0A0169 - EPA 5030B

Method Blank (B0OA0169-BLK1) Prepared & Analyzed: 01/15/10

. Spike Source YREC RPD
Analyte Result MRL Units Level Result  %REC  Limits RPD Limet Notes
1,1,1,2-Tetrachloroethane - SN ' 1.0 ugl NA  NA NA NA NA NA
1,1,1-Trichloroethane < 1.G 1.0 ug/L NA NA NA NA NA NA
1,1,2,2-Tetrachloroethane <10 1.0 ug/L NA NA NA NA NA NA
1,1,2-Trichloroethane <1.0 1.0 ug/L. NA NA NA NA NA NA
I, [,2-Trichlorotrifluoroethane <10 1.4 ug/L NA NA NA NA NA NA
1,1-Dichleroethane <1.0 1.0 ug/L NA NA NA NA NA NA
[,1-Dichloroethene <10 1.0 ug/L NA NA NA NA NA NA
1,1-Dichloropropene <1.0 1.0 ug/L NA NA NA NA NA NA
1,2,3-Trichlorobenzene 1.09 Lo ug/L. NA NA NA NA NA NA
1,2,3-Trichloropropane < 1.0 1.0 ug/L NA NA NA NA NA NA
1,2, 4-Frichlorobenzene <1.0 L0 ug/L NA NA NA NA NA NA
1,2,4-Trimethylbenzene <25 2.5 ug/l, NA NA NA NA NA NA
1,2-Dibromo-3-chloropropane <10 10 ug/L. NA NA NA NA NA NA
[,2-Dibromoethane < 1.0 1.0 ug/L NA NA NA NA NA NA
1,2-Dichlorobenzene <1.0 1.0 ug/L NA NA NA NA NA NA
1,2-Dichloroethane <1.0 1.0 ug/L NA NA NA NA NA NA
1,2-Dichieropropane <10 1.0 ug/L NA NA NA NA NA NA
[,3,5-Trimethytbenzene <25 2.5 ug/L NA NA NA NA NA NA
1,3-Dichlorobenzene <10 [.0 ug/L NA NA NA NA NA NA
1,3-Dichloropropane <10 1.0 ug/L. NA NA NA NA NA NA
i,4-Dichiorobenzene <10 1.0 ug/L NA NA NA NA NA NA
2,2-Dichlotopropane < 1.0 1.0 ug/L NA NA NA NA NA NA
2-Butanone (MEK) <10 10 ug/L NA NA NA NA NA NA
2-Chlorotolucre <2.5 2.5 ug/L NA NA NA NA NA NA
4-Chlorotoluene <2.5 2.5 vg/l NA NA NA NA NA NA
4-Isopropyltoluene < 1.0 1.0 ug/k, NA NA NA NA NA NA
Acetone <15 15 ug/l. NA NA NA NA NA NA
Allyl Chlordde <10 1.0 ug/L NA NA NA NA NA NA
Benzene <10 1.0 ug/l NA NA NA NA NA NA
Bromobenzene < 1.0 1.0 ug/L. NA NA NA NA NA NA
Bromochloromethane <10 £O ug/l NA NA NA NA NA NA
Bromodichloromethane <1.0 1.0 ug/L NA NA NA NA NA NA
Bromoform <5.0 5.0 ug/L NA NA NA NA NA NA
Bromomcthane < 1.0 1.0 ug/L NA NA NA NA NA NA
Carbon Tetrachloride <14 1.0 ug/L NA NA NA NA NA NA
Chlorobenzene < 1.0 1.0 ug/L NA NA NA NA NA NA
Chlorodibromomethane <1.0 1.0 ug/L NA NA NA NA NA NA
Chloroethane <10 1.0 ug/L NA NA NA NA NA NA
Chloroforin <1.0 £O ug/L NA NA NA NA NA NA
EPA Lab ID: MN00063 The results in this report apply only 1o the samples analyzed in accordance with the

chain of custody document, This analytical report must be reproduced in its entirety. Page 17 of 27



BRAUN
INTERTEC

11001 Hampshire Ave. S.
Minneapolis, MN 55438
952.995.2000 Phone
952.995.2020 Fax

Wenck Associates, Inc.
1800 Pioneer Creek Center P.O, Box 249
Maple Plain, MN 55359-0249

Client Ref* Lower Minn. Bank
Client Contact: Mr. Wes Boll
PO Number: 1426-08

Work Order #: 1000144
Project Mgr: Steven J. Albrecht
Account ID: W02540

Batch BGA0169 - EPA 5030B

Volatile Organic Compounds - Quality Control

Methed Blank (BOA(0169-BLK1)

Prepared & Analyzed: 01/15/10

Analyte Result MRL  Units Do ¥ wrec PREC mep BPR o
Chloromethane <1.0 10T ugl NA NA NA NA NA  Na T
cis-1,2-Dichloroethene < 1.0 1.0 ug/L NA NA NA NA NA NA
cis-1,3-Dichloropropene <1.0 1.0 ug/L NA NA NA NA NA NA
Dibromomethane < 1.0 1.0 ug/L NA NA NA NA NA NA
Dichlorodifleoromethane <10 1.0 ug/L NA NA NA NA NA NA
Dichlorofluoromethane < 1.0 1.0 ug/L NA NA NA NA NA NA
Ethyl Ether <10 1.0 ug/L NA NA NA NA NA NA
Ethylbenzene < 1.0 1.0 ug/L NA NA NA NA NA NA
Hexachlorobutadiene <20 2.0 ug/l. NA NA NA NA NA NA
Isopropylbenzene <2.5 2.5 ug/L. NA NA NA NA NA NA
m,p-Xylenes <1.0 1.0 ug/L NA NA NA NA NA NA
Methyt Isobuty] Ketone < 5.0 5.0 ug/L NA NA NA NA NA NA
Methylene chioride <50 5.0 ug/L NA NA NA NA NA NA
Methyl-t-butyl ether <1.0 1.0 ug/L NA NA NA NA NA NA
Naphthalene <25 2.5 ug/L NA NA NA NA NA NA
n-Butylbenzene <25 2.5 ug/L NA NA NA NA NA NA
n-Propylbenzene <25 25 ug/L NA NA NA NA NA NA
o-Xylene <1.0 1.0 ug/L NA NA NA NA NA NA
sec-Butylbenzene <2.5 2.5 ug/L NA NA NA NA NA NA
Styrene <235 2.5 ug/L NA NA NA NA NA NA
tert-Butylbenzene <25 25 ug/L NA NA NA NA NA NA
Tetrachloroethene <20 2.0 ug/L NA NA NA NA NA NA
Tetrahydrofirran <5.0 5.0 ug/L NA NA NA NA NA NA
Toluene < 1.0 1.0 ug/L NA NA NA NA NA NA
trans-1,2-Dichloroethene <10 1.0 ug/L NA NA NA NA NA NA
trans-1,3-Dichloropropene < 1.0 1.0 ug/L NA NA NA NA NA NA
Trichloroethene < 1.0 1.0 ug/L NA NA NA NA NA NA
Trichlorofluoromethane < 1.0 1.0 ug/L NA NA NA NA NA NA
Vinyl chloride <25 2,5 ug/L NA NA NA NA NA NA
Surrogate: 1,2-Dichlorozthane-d4 25.8 ug. 250 NA 103 80-120 “
Surrogate: 4-Bromofluorobenzene 23.9 ug/L 25.0 NA 95.4 80-120

Surrogate: Dibromofluoromethane 25.1 ug/L 25.0 NA 160 80-120
Surrogate: Toluene-d8 24.4 ug/l. 25.0 NA 97.6 80-120

EPA Lab ID: MNOO063

The results in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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BRAUN
INTERTEC

11001 Hampshire Ave. S.
Minneapolis, MIN 55438
952.995.2000 Phone
952.995.2020 Fax

Wenck Associates, Inc,

1800 Pioneer Creek Center P.O. Box 249
Maple Plain, MN 55359-0249

Client Ref: Lower Minn. Bank
Client Contact: Mr. Wes Boll
PO Number: 1426-08

Work Order #: 1000144

Project Mgr: Steven J. Albrecht

Account ID: W02540¢

Batch BOA(G169 - EPA 5030B

Volatile Organic Compounds - Quality Control

Laboratory Control Sample (B0A0169-BS1)

Analyte
t,1,1,2-Tetrachiorocthane
1,1, [-Trichlorocthane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Tricklorotrifluoroethane
i,1-Dichloroethane
[,1-Dichloroethene
1,1-Dichloropropene
1.2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene

[,2 4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichioroethane
1,2-Dichloropropane
[,3,5-Trimethylbenzene
1,3-Dichlorobenzens
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone (MEK)
2-Chlorotoluene
4-Chlorotoluene
4-Isopropvltoluene
Acetone

Allyl Chloride

Benzene

Bromobenzene
Bromaochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Tetrachloride
Clilorobenzene
Chlorodibromomethane
Chloroethane
Chloroform

EPA Lab ID: MNQG0063

X Spike Source
Result MRL Units evel
269 1.0 ug/L 25.0 NA
26.6 1.0 ug/L. 25.0 NA
27.0 1.0 ug/L 25.0 NA
262 1.0 ug/L 250 NA
25.6 1.0 ug/L 250 NA
260 1.0 up/l 25.0 NA
25.5 1.0 ug/L 250 NA
272 1.0 ug/L 25.0 NA
300 1.0 ug/L. 250 NA
26.7 10 ug/L 25.0 NA
28.1 1.0 ug/L 250 NA
26.6 2.5 ug/L 250 NA
253 i0 ug/L 25.0 NA
260 1.0 ug/L 250 NA
26.7 L0 ug/L. 25.0 NA
26.0 1.0 ug/L. 250 NA
25.8 1.0 ug/L 25.0 NA
264 2.5 ug/l 250 NA
260 1.0 ug/L 250 NA
25.6 1.0 ug/L 25.0 NA
26.3 1.0 ug/L 250 NA
26.8 [.0 ug/L 25.0 NA
245 10 ug/L 250 NA
20.0 25 ug/L 25.0 NA
274 2.5 ug/L 25.0 NA
26.8 1.0 ug/l 250 NA
28.7 15 ug/k 250 NA
26.2 1.0 ug/L 250 NA
26.0 Lo ug/L 25.0 NA
263 1.0 ug/l 250 NA
24.6 1.6 ug/L 25.0 NA
271 1.0 ug/L 25.0 NA
269 5.0 ug/l 25.0 NA
26.7 1.0 ug/L 250 NA
26.8 1.0 ug/L 250 NA
25.6 1.0 ug/L. 25.0 NA
269 [.0 ug/L 25.0 NA
25.7 1.0 ug/L 250 NA
258 1.0 ug/L 25.0 NA

Prepared & Analyzed: 01/15/10

Result %REC

107
166
108
104
102
104
102
109
120
106
1i2
106
1)1
104
107
104
103
106
104
102
105
107
98.0
104
109
107
[15
105
104
165
98.3
108
108
107
107
102
107
103
103

s rep  BoR
75-125 NA™ NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
80-140 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
80-150 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA Na
70-130 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA
75-125 NA NA

The results in this report apply only 1o the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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BRAUN
INTERTEC

11001 Hampshire Ave. S.
Mirneapolis, MN 55438
952.995.2000 Phone
952.995.2020 Fax

Wenck Associates, Inc.

Maple Plain, MN 55359-0249

1800 Pioneer Creek Center P.O. Box 249

Client Ref: Lower Minn, Bank
Client Contact: Mr. Wes Boll
PO Number: 1426-08

Work Order # 1000144
Project Mgr: Steven J. Albrecht
Account ID: W02540

Batch BOA0169 - EPA 5030B

Volatile Organic Compounds - Quality Control

Laboratory Control Sample (B0A$169-BS1)

Prepared & Analyzed: 01/15/10

Analyte Result MRL  Units  Lovel  Remit  %REC (s RPD  Dmd Notes
Chloromethane 258 T TTagh 950 NA 103 75125 NA NA T
cis-1,2-Dichioroethene 258 1.0 ug/L 250 NA 103 75-125 NA NA
cis-1,3-Dichlorepropene 26.9 1.0 ug/L 25.0 NA 107 75-125 NA NA
Dibremomethane 25.4 1.0 ug/L 250 NA 101 75-125 NA NA
Dichlerodifluoromethane 233 1.0 ug/L 25.0 NA 93.0 50-120 NA NA
Dichioroflucromethane 26.0 [.0 ug/l 250 NA 104 75-125 NA NA
Ethyl Ether 25.2 1.0 ug/L 25.0 NA 100 75-125 NA NA
Ethylbenzene 26.9 1.0 ug/L. 250 NA 107 75-125 NA NA
Hexachlorobutadiene 279 2.0 ug/L 25.0 NA 11 75-125 NA NA
Isopropylbenzene 27.8 25 ug/L 250 NA 1E1 75-125 NA NA
m,p-Xylenes 52.9 I.0 ug/L 50.0 NA 106 75-125 NA NA
Methyl Isobutyt Ketone 263 5.0 ug/L 25.0 NA 103 75-125 NA NA
Methylene chloride 243 50 ug/L 25.0 NA 97.7 75-125 NA NA
Methyl-t-buty] ether 26.0 1.0 ug/L 250 NA 104 75-125 NA NA
Naphthalene 29.6 2.5 ug/L 250 NA 118 75-125 NA NA
n-Butylbenzene 275 25 ug/L 25.0 NA 110 75-125 NA NA
n-Propylbenzene 26.8 2.5 ug/L 25.0 NA 107 75-125 NA NA
o-Xylene 26.5 1.0 ug/L 250 NA 106 75-125 NA NA
sec-Butylbenzene 26.8 2.5 ug/L 25.0 NA 107 75-125 NA NA
Styrene 26.2 25 ug/L 250 NA 104 75-125 NA NA
tert-Butylbenzene 27.2 2.5 ug/L 250 NA 108 75-125 NA NA
Tetrachloroethene 253 2.0 ug/L. 2590 NA 101 75-125 NA NA
Tetrahydrofuran 264 5.0 ug/L. 250 NA 105 75-125 NA NA
Toluene 255 1.6 ug/L 250 NA 102 75-125 NA NA
trans-1,2-Bichloroethene 255 10 ug/L 250 NA 102 75-125 NA NA
trans-1,3-Dichloropropene 279 1.0 ug/L 25.0 NA 112 75-125 NA NA
Trichloroethene 258 1.0 ug/L 25.0 NA 103 75-125 NA NA
Trichforofleoromethane 26.0 [.0 ug/L 2590 NA 104 754125 NA NA
Vinyl chloride 24.8 25 g/l 25.0 NA 99.2 70-130 NA NA
Surregate: 1,2-Dichioroethane-d4 25.5 ug/L 250 NA i02 8§0-120
Surrogate; 4-Bromafluorobenzene 24.8 ug/L 25.0 N4 99.0 80-120
Surrogate: Dibromoflucromethane 25.4 ug/L 25.0 NA 107 80-120
Surrogate: Toluene-d8 245 ug/L 25.0 NA 97.9 80-120G
EPA Lab ID: MNOOOG3 The results in this report apply only 1o the samples analyzed in accordance with the

chain af custody document. This analytical report must be reproduced in its entirety. Page 20 of 27



B R A u N 11001 Hampshire Ave. S.

Minneapolis, MN 55438
l N T E RT E C 952.995.2000 Phone
952.995.2020 Fax
Wenck Associates, Inc. Client Ref: Lower Minn. Bank Work Order #: 1600144
1800 Pioneer Creek Center P.O. Box 249 Client Contact: Mr. Wes Boll Project Mgr: Steven I. Albrecht
Maple Plain, MN 55359-0249 PO Number: 1426-08 Account ID: W02540
Volatile Organic Compounds - Quality Control
Batch B0A0169 - EPA 5030B
Laboratory Control Sample Duplicate (B0OA0169-BSD1) Prepared & Analyzed: 01/15/10
N Spike Source %REC RPPD
Analyte Result MRL EJnits Level Result %REC  Limits RPD Limit Notes
L1 L2-Tetrachloroethane 26.3 ) 1.0 ugl 250 'NA 1057 75125 236 20
1,1,1-Trichloroethane 26.4 1.0 ug/L 250 NA [05 75-125 0718 20
1,1,2,2-Tetrachloraethane 263 1.0 ug/L 25.0 NA 105 75-125 2.5t 20
1,1,2-Trichloroethane 25.1 1.0 ug/L 250 NA 100 75-125 4.02 20
1,1,2-Trichlorotrifluoreethane 25.8 1.0 ug/L 25.0 NA 103 75-125 0583 20
1,1-Dickloroethane 259 1.0 ug/L. 250 NA 103 75-125 0.116 20
1,1-Dichloroethene 25.5 1.0 ug/L 25.0 NA 102 75-125 0274 20
1,1-Dichloropropene 27.2 1.0 ug/L 250 NA 108 75-125 0.110 20
1,2,3-Trichlorobenzene 24.6 1.0 ug/L 250 NA 98.3 75-125 19.8 20
1,2,3-Trichloropropane 26.1 1.0 ug/L 25.0 NA 164 75-125 2.05 20
1,2,4-Trichlorobenzene 26.0 [.0 ug/L 25.0 NA 104 75-125 7.77 20
1,2 4-Trimethylbenzene 26.6 2.5 ug/L 250 NA 106 75-125  0.188 20
1,2-Dibromo-3-chloropropane 23.8 160 ug/L 250 NA 952 75-125 6.10 20
[,2-Dibromoethane 25.2 1.0 ug/L 25.0 NA 101 75-125 3.00 20
1,2-Dichiorobenzene 26.5 1.0 ug/L 25.0 NA 106 75-125 0.677 20
1,2-Dichloroethane 258 1.0 ug/L 25.0 NA 103 75-125  0.696 20
I.2-Dichloropropane 264 1.0 ug/L. 25.0 NA 105 15-125 2.18 20
1,3,5-Trimethylbenzene 26.5 25 ug/L 25.0 NA 106 75-12%5  0.151 20
1,3-Dichlorobenzene 25.8 1.0 ug/L 250 NA 103 75-125  0.656 20
[,3-Dichloropropane 252 1.0 ug/L. 250 NA 101 75-125 1.53 20
1,4-Dichlorobenzenc 25.9 1.0 ug/L 25.0 NA 103 75-125 1.50 20
2,2-Dichloropropane 26.8 1.0 ug/L 25.0 NA 107 75-125 00373 20
2-Butanone (MEK) 247 10 ug/L 25.0 NA 98.5 80-140  0.528 25
2-Chlorotolucne 259 25 ug/L 25.0 NA 103 75-125  0.463 20
4-Chlogototuene 26.8 25 ug/L 25.0 NA 107 75-125 2.21 20
4-Isopropyltoluene 272 1.6 ug/L. 25.0 NA 109 75-125 1.59 20
Acetone 30.7 15 ug/L 250 NA 123 80-150 6.87 30
Allyl Chloride 26.0 1.0 ug/L. 25.0 NA 104 75-125  0.920 20
Benzene 26.4 1.0 ug/L 25.0 NA 105 75-125 1.49 20
Bromobenzene 26.0 1.0 ug/L 25.0 NA 104 75-125 0.803 20
Bromochloromethane 242 1.0 ug/L 250 NA 96.8 75-125 1.51 20
Bromodichloromethane 27.8 1.0 ug/L 25.0 NA 111 75-125 248 20
Bromoform 26.6 5.0 ug/L 250 NA 106 75-125 1.38 20
Bromomethane 26.3 10 ug/L 250 NA 105 70-130 [.55 20
Carbon Tetrachloride 27.6 1.0 ug/L 25.0 NA 110 75-125 323 20
Chlorebenzene 252 £.0 ug/L 25.0 NA 161 75-125 L.26 20
Chlorodibromomethane 26.6 1.0 ug/L 25.0 NA 106 75-125 1.01 20
Chloroethane 257 L0 ug/L 25.0 NA 102 75-125 0.195 20
Chloroform 256 1.0 ug/L 25.0 NA 102 75-125 0817 20

EPA Lab ID; MN0O0Q063 The results in this report apply only to the samples analyzed in accordance with the
chain of custody document, This analvtical report must be reproduced in its entirety. Page 21 of 27



BRAUN
INTERTEC

11401 Hampshire Ave. S,
Minneapolis, MN 55438

952.995.2000 Phone
952.595.2020 Fax

Wenck Associates, Inc.

Mapie Plain, MN 55359-0249

1800 Pioneer Creek Center P.0O. Box 249

Client Reft Lower Minn. Bank
Client Contact: Mr. Wes Boll
PO Number: 1426-08

Work Order #: 1000144
Project Mgr: Steven I. Albrecht

Account ID: W{2540

Batch BOA0169 - EPA 5030B

Volatile Organic Compounds - Quality Control

Laboratory Contrel Sample Duplicate (BOA0169-BSD1)

Prepared & Analyzed: 01/15/10

. Spike Source Y%REC RPD
Analyte Result MRL Units Level Result  %REC  Limilg RPD Limi Notes
Chloromethane TTzaR ) 1o ug/L 250 “NA 99.1 75125 399 T T T
cis-1,2-Dichloroethene 255 1.0 ug/L 25.0 NA 102 75-125  0.897 20
cis-1,3-Dichloropropene 274 10 ugl 25.0 NA 0% 75125 188 20
Dibromomethane 26.0 1.0 ug/L 25.0 NA 104 75-125 2.26 20
Dichlorodifluoromethane 23.6 1.0 ug/L 25.0 NA 94.1 50-120 1.20 20
Dichloroftuoromethane 25.9 1.0 ug/L 250 NA 104 75-125 0.116 20
Ethyl Ether 24.6 1.0 ug/l. 25.0 NA 98.3 75-125 213 20
Ethylbenzene 26.6 1.0 ug/L 25.0 NA 106 75-125 0.972 20
Hexacklorobtadiene 26.5 2.0 ug/l 25.0 NA 106 75-125 511 20
Isopropylbenzene 27.5 2.5 ug/L. 2540 NA 110 75-125 1.19 20
m,p-Xylenes 52.1 1.0 ug/L 50.0 NA 104 75-125 £.68 20
Methy! isobutyl Ketone 27.1 5.0 ug/L 250 NA 108 75-125 3.15 20
Methylene chloride 242 50 ug/L 250 NA 96.8 75-125 0903 20
Methyl-t-buiyl ether 253 1.0 ug/L 250 NA 101 75-125 2.54 20
Naphthalene 255 25 ug/L 25.0 NA 102 75-125 14.9 20
n-Butylbenzene 217 2.5 ug/L 250 NA 110 75-125  0.762 20
n-Propylbenzene 26.8 2.5 ug/l. 250 NA 107 75-125 0.298 20
o-Xylene 26.2 1.0 ug/L 2590 NA 115] 75-125 1.10 20
sec-Butylbenzene 26.9 25 ug/L 25.0 NA 108 75-125 0,670 20
Styrene 259 25 ug/L 25.0 NA 104 75-125 0.883 20
tert-Butylbenzene 27.0 2.5 ug/L 25.0 NA 108 75-125 0369 20
Tetrachloroethene 24.8 2.0 ug/L 250 NA 99.2 75125 1.76 20
Tetrahydrofuran 24.6 5.0 ug/L, 25.0 NA 98.3 75-125 7.05 20
Toluene 24.9 [.0 ug/L. 250 NA 99.5 75-125 2.42 20
trans-,2-Dichloroethens 25.4 1.0 ug/L 250 NA 101 75-125 0.432 20
trans-1,3-Dichloropropene 28.7 1.0 ug/L. 250 NA 115 75-125 272 20
Trickloroethene 26.3 1.0 ug/L. 250 NA 105 75-125 [.92 20
Trichlorofluoromethane 26.6 [.0 ug/L 25.0 NA 106 75-125 2.05 20
Vinyl chloride 24.8 2.5 ug/L 250 NA 99.2 70-130 0.00 20
Surrogare: I,2-Dickloroethane-d4 24.9 ug/b 25.0 NA 99.6 &0-120
Surrogate: 4-Bromofiuorobenzene 24.4 ug/L 25.4 NA 97.8 80-120
Surrogate: Dibromoffuoromethane 254 ug/L 250 NA 102 80-120
Surrogate: Toluene-d8 24.1 ug/L. 25.0 NA 96.2 80-124

EPA Lab ID: MN00O063

The results in this report apply only to the samples analyzed in accordarice with the
chain of custody document. This analytical report must be reproduced in iis entirety.
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BRAUN
INTERTEC

11001 Hampshire Ave. S.
Minneapolis, MN 55438
952.995.2000 Phone
952.995.2020 Fax

Wenck Associates, Inc.
18006 Pioneer Creek Center P.O. Box 249
Maple Plain, MN 55359-0249

Client Ref: Lower Minn. Bank
Client Contact: Mr. Wes Boll

PO Number:

i426-08

Work Order #: 1000144
Project Mgr: Steven J. Albrecht
Account ID: W02540

Batch B0A0169 - EPA 5030B

Volatile Organic Compounds - Quality Control

Matrix Spike (B0A0169-MS1)

Source: 1000144-01

Prepared & Analyzed: 01/15/10

. Spik Source %REC RIPD
Analyte Result MRE Units Leve Resullt %REC  Limits RPD Limit Notes

1,1,1,2-Tetrachloroethane 26,7 1.0 ugl 250 ND 07 75-125 NA NA T
1,1,1-Trichloroethane 215 1.0 ug/L 25.0 ND 110 75-125 NA NA
[,1,2,2-Tetrachloroethane 268 1.0 ug/L 25.0 ND 107 75-125 NA NA
1,1,2-Trichloroethane 264 1.0 ug/L 250 ND 108 75-125 NA NA
1,1,2-Trichlorotrifluoroethane 26.7 1.0 ug/L 25.0 ND 107 75-125 NA NA
I,1-Dichioroethane 26.8 10 ug/L 25.0 ND 107 75-125 NA NA
1,1-Bichlorcethene 26.8 1.0 ug/L 250 ND 107 75-125 NA NA
1, i-Dichloropropene 284 1.0 ug/L 250 ND 114 75-125 NA NA
1,2,3-Trichlorobenzene 303 1.0 ug/L 25.0 ND 121 80-130 NA NA
1,2,3-Trichloropropane 26.6 Lo ug/L 250 ND 106 75-125 NA NA
1,2,4-Trichlorobenzene 28.2 1.0 ug/L. 250 ND 112 75-125 NA NA
1,2 4-Trimethylbenzene 27.0 25 ug/i. 250 ND 108 75-125 NA NA
[,2-Dibromo-3-chloropropane 2790 10 ug/L 25.0 ND 108 75-125 NA NA
1,2-Dibromoethane 26.0 1.0 ug/L 25.0 ND 104 75-125 NA NA
1,2-Dichlorobenzene 274 1.0 ug/L 25.0 ND 109 75-125 NA NA
t,2-Dichloroethane 262 1.0 ug/L 2590 ND 105 75-125 NA NA
1.2-Dichloropropane 26.7 1.0 ug/L 25.0 ND [06 75-125 NA NA
1,3,5-Trimethylbenzene 27.5 2.5 ug/L 25.0 ND 110 75-125 NA NA
1,3-Dichlorobenzene 26.8 1.0 ug/l. 25.0 ND 107 75-125 NA NA
[,3-Dichloropropane 263 1.0 ug/L 25.0 ND 105 75-125 NA NA
1,4-Dichlorcbenzene 20.8 1.0 ug/L 25.0 ND 107 75-125 NA NA
2,2-Dichloropropane 279 1.0 ug/L. 25.0 ND 111 75-125 NA NA
2-Butanone (MEK) 26.9 10 ug/L 25.0 ND 107 65-140 NA NA
2-Chlorotoluene 26.9 2.5 ug/lL 25.0 ND 107 75-125 NA NA
4-Chlorotoluene 282 2.5 ug/f. 250 ND [12 75-125 NA NA
4-Isopropyltoluene 28.0 1.0 ug/L 25.0 ND 112 75-125 NA NA
Acetone 306 15 ug/L 25.0 ND 122 60-150 NA NA
Allyi Chloride 27.3 1.0 ug/L 250 ND 109 75-125 NA NA
Benzene 270 1.0 ug/L 250 ND 108 75-125 NA NA
Bromobenzene 27.0 1.0 ug/L 25.0 ND 108 75-125 NA NA
Bremochloromethane 25.1 1.0 ug/L 250 ND 160 75-125 NA NA
Bromodichloromethane 279 1.0 ug/L, 250 ND Ii1 75-125 NA NA
Bromoform 27.2 5.0 ug/L. 250 ND 108 75-125 NA NA
Bromomethane 216 1.0 ug/L 250 ND §11] 70-130 NA NA
Carbon Tetrachloride 28.0 [.O ug/L, 25.0 ND 112 75-125 NA NA
Chlorcbenzene 258 1.0 ug/l. 25.0 ND 103 75-125 NA, NA
Chlorodibromomethane 27.1 1.9 ug/L 250 ND 108 75-125 NA NA
Chloroethane 26.9 1.0 ug/L. 250 ND 108 75-125 NA NA
Chloroform 26.4 [.0 ug/L 25.0 ND 105 75-125 NA NA

EPA Lab ID: MNO0063

The results in this report apply only to the samples analyzed in accordance with the
chain of custody document. This analytical report must be reproduced in its entirety.
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BRAUN
INTERTEC

11001 Hampshire Ave. S.
Minneapelis, MN 55438
952.995.2000 Phone
952.995.2020 Fax

Wenck Associates, Inc.
1800 Pionecer Creek Center P.O. Box 249
Maple Plain, MN 55359-0249

Client Ref: Lower Minn. Bank
Client Contact: Mr. Wes Boll
PO Number: 1426-08

Work Order # 1000144
Project Mgr: Steven I. Albrecht
Account ID; W02540

Batch B0A0169 - EPA 5030B

Volatile Organic Compounds - Quality Control

Matrix Spike (BOA0169-MS1)

Source: 1000144-01

Prepared & Analyzed: 01/15/10

Analyte Result MRL  Units Do Tom %REC i RPD RER Notes
Chloremethane 27.1 10wyl 250770600 10695125 NA Na 7 o
cis-1,2-Dichloroethene 26.3 1.0 ug/L 25.0 ND 105 75-125 NA NA
cis-1,3-Dichloropropene 27.6 1.0 ug/L 250 ND 110 75-125 NA NA
Bibromomethane 26.3 1.6 ug/L 25.0 ND 105 75-125 NA NA
Dichlorodifluoromethane 240 1.0 ug/L 25.0 ND 95.9 50.120 NA NA
Dichicrofluoromethane 271 1.0 ug/L 25.0 ND 108 75-125 NA NA
Ethyl Ether 25.7 1.0 ug/L. 250 ND 103 75-125 NA NA
Ethylbenzene 274 [.0 ug/L 25.0 ND 110 75-125 NA NA
Hexachlorobutadiene 25,4 20 ug/L 25.0 ND 117 75-125 NA NA
Isopropylbenzene 284 2.5 ug/L. 250 ND 113 75-125 NA NA
m,p-Xylenes 538 1.0 ug/L. 50.0 ND 108 75-125 NA NA
Methy! Isobutyt Ketone 269 5.0 ug/L 25.0 ND 107 75-125 NA NA
Methylene chloride 24.8 5.0 ug/L 25.0 ND 99.0 75-125 NA NA
Methyl-t-butyl ether 264 1.0 ug/L 250 ND 106 75-125 NA NA
Naphthalene 295 2.5 ug/L 25.0 ND 118 75.125 NA NA
i-Butylberzene 283 25 ug/L 25.0 ND 113 75-125 NA NA
n-Propylbenzene 278 2.5 ug/L 25.0 ND il1 75-125 NA NA
o-Xylene 26.7 1.0 ug/L 25.0 ND 106 75-125 NA NA
sec-Butylbenzeng 28.2 25 ug/L 25.0 ND 112 75-125 NA NA
Styrene 26.5 2.5 ug/L 25.0 ND 106 75-125 NA NA
tert-Butylbenzene 28.4 25 ug/L 25.0 ND 113 75-125 NA NA
Tetrachloroethene 263 2.0 ug/L 25.0 ND 105 75-125 NA NA
Tetrahydrofuras 26.2 5.0 ug/L 250 ND 105 75-125 NA NA
Toluene 258 [.0 ug/L 250 ND 103 75-125 NA NA
trans-1,2-Dichloroethene 26.6 1.0 ug/l. 25.0 ND 106 75-125 NA NA
trans-1,3-Dichloropropene 28.8 1.0 ug/L 250 ND [15 75-125 NA NA
Trichloroethenc 26.6 1.0 ug/L 25.0 ND 106 75-125 NA NA
Trichlorofluoromethane 27.9 I.0 ug/L 25.0 ND 11 75-125 NA NA
Vinyl chloride 26.0 2.5 ug/L 250 ND 104 70-130 NA NA
Surrogate: 1,2-Dichloroethane-d4 25.3 ug/L 25.0 N4 i0i 80-120
Surrogate: 4-Bromofluorobenzene 24.3 ug/l. 25.0 NA 97.2 80-120
Surrogare: Dibromofluoromethane 25.4 ug/L 25.0 NA 102 &80-120
Surrogate: Toluene-dS 243 ug/L, 254 NA 97.1 80-120

EPA Lab ID: MN00063

The resuits in this report apply only to the samples analyzed in accordance with the

chain of custody dociment. This analytical report must be reproduced in its entirety.
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B R A u N 11001 Hampshire Ave. S.

Minneapolis, MN 55438

INTERTEC 5529952020

Wenck Associates, Inc. Client Ref: Lower Minn. Bank Work Order #: 1000144
1800 Pioneer Creek Center P.O. Box 249 Client Contact: Mr. Wes Boll Project Mgr: Steven J, Albrecht
Maple Plain, MN 55359-0249 PO Number: 1426-08 Account ID; W02540

Volatile Organic Compounds - Quality Control

Batch B0A0169 - EPA 5030B

Mairix Spike Duplicate (B0A0169-MSD1) Source: 1000144-01 Prepared & Analyzed: 01/15/10
Analyte Result MRL  Units  Dovd Rt %REC  [is RPD RER Notes
1,1,1,2-Tetrachloraethane I T3 o L0 ugL 250 ND 106 75125 0525 20 7 o
1,1,1-Trichloroethane 27.1 1.0 ug/L 25.0 ND 108 75-125 1.65 20
[,1,2,2-Tetrachloroethane 26.8 1.0 ug/L 250 ND 167 75-125 0.112 20
1,1,2-Trichloroethane 26.2 1.0 ug/L 25.0 ND 104 75-125 0.800 20
1, 1,2-Trichlorotrifluoroethane 26.4 1.0 ug/L 250 ND 106 75-125 0.978 20
1,1-Dichloroethane 26.2 i.0 ug/L 25.0 ND 104 75-125 2.30 20
1,1-Dichlorocthene 25.8 1.0 ug/L 25.0 ND 103 75-125 3.80 20
1,1-Dichloropropene 28.1 L0 ug/L 250 ND 112 75-125 1.06 20
1,2,3-Trichlorobenzene 28.5 1.0 ug/L. 25.0 ND 114 80-130 6.08 20
[,2,3-Trichloropropane 26.8 1.0 ug/L 250 ND 107 75-125 0.750 20
1,2 ,4-Trichlorobenzene 27.1 1.0 ug/l. 25.0 ND 108 75-125 3.73 20
1,2 4-Trimethytbenzene 26.0 25 ug/l 250 ND 104 75-125 3.84 20
1,2-Dibromo-3-chioropropane 258 10 ug/L 250 ND 103 75-125 4.62 20
1,2-Dibromoethane 26.1 1.0 ug/L 250 ND 104 15-125 0.538 20
1,2-Dichlorobenzene 270 [.0 ug/L 250 ND 108 75-125 1.43 20
1,2-Dichloroethane 26.0 1.0 ug/L. 25.0 ND 104 75-125 0.727 20
i,2-Dichloropropane 26.7 1.0 ug/L 25.0 ND 107 75-125 0.187 20
1,3,5-Trimethylbenzene 26.4 25 ug/L, 250 ND 105 75-125 4,13 20
I,3-Dichierobenzene 26.1 I.0 ug/l. 25.0 ND 104 75-125 2.84 20
1,3-Dichloropropane 26.2 1.0 ug/L 25.0 ND 165 75-125 0.343 20
I 4-Dichlorobenzene 26.2 1.0 ug/L 250 ND 105 75-125 2.38 20
2,2-Dichloropropane 274 1.0 ug/L 250 ND 109 75-125 174 20
2-Butanone (MEK) 26.0 10 ug/L 2590 ND [04 65-140 3.21 25
2-Chlorotoluene 26.1 2.5 ug/L 25.0 ND 104 75-125 2.95 20
4-Chloroteluene 27.2 25 ug/L 250 ND 108 75-125 3.69 20
4-Isopropyltolueae 27.1 1.0 ug/L. 25.0 ND 108 75-125 3130 20
Acetone 25.4 5 ug/L 250 ND 17 60-150 4.13 30
Allyt Chioride 26.6 [.0 ug/L. 25.0 ND 106 75-125 2,78 20
Benzene 26.5 1.0 ug/L, 250 ND 106 75-125 2.06 20
Bromobenzene 263 1.0 ug/L 25.0 NB 105 75-125 2.89 20
Bromochloromethane 251 1.0 ug/L 25.0 ND 100 75-125 0.27% 20
Bromodichloromethane 274 i.0 ug/L. 250 ND 109 75-125 116 20
Bromoform 271 5.0 ug/l 25.0 ND 108 75-125 0.406 20
Bromomethane 26.1 1.0 ug/L 250 ND 104 70-130 548 20
Carbon Tetrachloride 27.6 1.0 ug/L 25.0 ND 110 75-125 1.62 20
Chlorobenzene 25.6 1.0 ug/L 25.0 ND 102 75-125 0.661 20
Chlorodibromomethane 27.1 [.0 ug/L 25.0 ND 108 75-125 6.111 20
Chlorocthane 264 1.0 ug/l. 250 ND 165 75-125 [.95 20
Chioroform 26.1 1.0 ug/L 25.0 NB 104 75-125 1.26 20
EPA Lab ID: MNOO0G63 The resulls in this report apply only to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reprociuced in its entirety. Page 25 of 27



B RAU N 11001 Hampshire Ave. S.

Minneapolis, MN 55438

INTERTEC 0529952020 Fax

Wenck Associates, Inc. Client Ref: Lower Minn. Bank Work Order #: 1000144
1800 Pioneer Creek Center P.O. Box 249 Client Contact: Mr. Wes Boll Project Mgr: Steven J. Albrecht
Maple Plain, MN 55359-0249 PO Number: [426-08 Account ID: W02540

Volatile Organic Compounds - Quality Control

Batch BOA0169 - EPA 50308

Matrix Spike Duplicate (BOA0169-MSD1) Source: 1000144-01 Prepared & Analyzed: 01/15/10
Analyte Result MRL  Units  ToW S wRrec  Tais keD RER Mot
Chloromethane o 267 7 71p ug/L 250 0.600 104 75-123 137 2T
¢is-1,2-Dichloroethene 26.1 1.0 ug/L 250 ND 104 75-125 0.915 20
cis-1,3-Dichloropropene 272 10 ug/L 250 ND 108 75-125 1.72 20
Dibromomethane 26.1 1.0 ug/L 250 ND 104 75-125 0.572 20
Dichlorodiflacromethane 236 1.0 ug/L 25.0 ND 94.3 50-120 1.72 20
Dichlorofiuoremethane 26.7 1.0 ug/L 25.0 ND 107 75-125 1.30 20
Ethyl Ether 25.8 [.0 ug/L. 25.0 ND 103 75-125 0310 20
Ethylbenzene 271 1.0 ug/L 25.0 ND 108 75-125 1.25 20
Hexachlorebutadiene 294 20 ug/L 25.0 ND 117 75-125  0.0340 20
Isopropylbenzene 28.0 2.5 ug/L 250 ND 12 75-125 1.31 20
m,p-Xylenes 532 1.G ug/L 50.0 ND 106 75-125 1.i8 20
Methyl Isobutyl Ketone 26.5 50 ug/L 25.0 ND [06 75-125 1.57 20
Methylene chloride 244 5.0 ug/l 25.0 ND 971.3 75-125 [.75 20
Methyl-t-butyl ether 26.2 1o ug/L 250 ND 105 75-125  0.797 20
Naphthalene 28.0 25 ug/L 25.0 ND 112 75-125 5.01 20
n-Butylbenzene 274 25 ug/L 25.0 ND 109 75-125 3.20 20
n-Propytbenzene 2713 25 ug/L 25.0 ND 109 75-125 1.81 20
o-Xylene 26.5 1.0 ug/l, 250 ND 106 75-125  0.677 20
sec-Butylbenzene 27.6 2.5 ug/L 250 ND 110 75-125 2.08 20
Styrene 26.4 25 ug/L 25.0 ND 105 75-125  0.189 20
tert-Butylbenzene 276 2.5 ug/L 250 ND 110 75-125 2.61 20
Tetrachloroethene 260 2.0 ug/L 25.0 ND 104 75-125 111 20
Tetrahydrofuran 26.2 5.0 ug/L 250 ND 115} 75-125 0.00 20
Toluene 25.6 1.0 ug/L. 25.0 ND 102 75-125 [.05 20
trans-1,2-Dichloroethene 26.0 1.0 ug/l. 25.0 ND 104 75-125 2.47 20
trans-1,3-Dichloropropene 28.7 1.0 ug/L 25.0 ND 115 75-125 0.487 20
Trichloroethene 26,2 1.0 ug/L 25.0 ND 105 75-125 1.25 20
Trichlorofluoromethane 275 1.0 ug/L, 25.0 ND 110 75-125 [.62 20
Vinyl chloride 257 25 ug/L. 25.0 ND 103 70-130 1.6t 20
Surrogate: 1,2-Dichloroethane-d4 " 254 ug/L 25.0 N4 i 8¢-120 “
Surrogate: 4-Bromafinorobenzene 24.5 ug/L. 25.0 NA 98.9 8§0-120
Surrogate: Dibromofluoromethane 235 ug/L 25.0 NA 162 80-120
Surrogate: Toluene-d8 24.3 ug/L 25.0 NA 97.4 80-120
EPA Lab ID: MNO0O0063 The results in this report apply ondy to the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety, Page 26 of 27
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Wenck Associates, Inc.

Maple Plain, MN 55359-0249

1800 Pioneer Creek Center P.O.

Client Ref: Lower Minn, Bank

Box 249

Client Contact: Mr. Wes Boll

PO Number: 1426-08

Work Order #: 1000144
Project Mgr: Steven J. Albrecht
Account ID: W02540
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EPA Lab ID: MN00O063

The results in this report apply only fo the samples analyzed in accordance with the

chain of custody document. This analytical report must be reproduced in its entirety.
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