POLANDER LAKE HARITAT REHABILITATION AND ENHANCEMENT PROJECT

EXECUTIVE SUMMARY

Polander Lake is located immediately upstream of lock and dam
SA on the Minnesota side of the Upper Mississippi River. This
backwater area supports fish and wildlife populations typical of
many backwater lakes on the Upper Mississippi River. Polander Lake
is an important staging area for migrating waterfowl during both
the spring and fall. Polander Lake 1lies within the Upper
Mississippi River National Wildlife and Fish Refuge. The lake also
provides good habitat for a variety of fish species that typically
inhabit backwater lakes. Over time, wind, wave, and ice action have
eroded many of the small islands and shallow areas formerly present
in Polander Lake. This has resulted in a loss of emergent aguatic
plant communities and an overall loss of habitat diversity. In
addition, increased flows into Polander Lake from Pap Slough have
reduced the habitat suitability for backwater fish species
generally less tolerant of flows (i.e., centrarchids).

The plan formulation process considered several alternatives
for rehabilitating and improving the habitat conditions in Polander
Lake. This centered around methods to reduce flows into the lake
from Pap Slough, and methods to offset the effects of wind and wave
action. The alternatives focused on different structural solutions
(islands and closure structures). The alternative that most closely
achieved the habitat objectives for Polander Lake and provided the
greatest habitat benefits for the cost was selected.

The selected plan calls the construction of a closure across a
side channel carrying Pap Slough flows into the lake, a 1,000-foot
island in the upper portion of the lake to reduce the effects of
wind and wave action, the construction of an island complex
(totaling about 6,000 linear feet of island) in the lower portion
of the lake to reduce the effects of wind and wave action, and bank
stabilization on two existing islands to prevent their further
degradation due to erosion. The sand and fine material needed to
construct the islands would be taken from backwater areas in and
adjacent to Polander Lake to achieve improvements in fishery
habitat. If sufficient sand to construct the islands cannot be
found, ample material is available in Pap Slough for this purpose.

Total direct construction costs of the selected project for
Polander Lake are $1,670,150. Indirect costs for plans and
specifications and construction supervision and administration
bring the total cost to $1,951,150. Because the project is located
entirely within the National wildlife refuge, the construction cost
of the project would be 100 percent Federal, in accordance with
Section 906(e) of the Water Resources Development Act of 1986.
Average annual operation and maintenance costs for the project are
estimated to be $3,900. The operation and maintenance requirements
would be the responsibility of the U.S8. Fish and Wildlife Service,
in cooperation with the non-Federal sponsor, the Minnesota
Department of Natural Resources,
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DEFINITE PROJECT REPORT

POLANDER LAKE
HABITAT REHABILITATION AND ENHANCEMENT
POOL 5A, UPPER MISSISSIPPI RIVER
WINONA COUNTY, MINNESOTA (SP-14)

INTRODUCTION

AUTHORITY

The authority for this report is provided by Section 1103 of
the Water Resources Development Act of 1986 (Public Law 99-662),
which is summarized as follows:

Section 1103. UPPER MISSISSIPPI RIVER PLAN

(a) (1) This section may be cited as the Upper Mississippi
River Management Act of 1986,

(2) To ensure the coordinated development and enhancement
of the Upper Mississippi River system, it is hereby declared to be
the intent of the Congress to recognize that system as a nationally
significant ecosystem and a nationally significant commercial
navigation system....The system shall be administered and regulated
in recognition of its several purposes.

(e) (1) The Secretary, in consultation with the Secretary of
the Interior and the states of Illinois, Iowa, Minnesota, Missouri,
and Wisconsin, is authorized to undertake, as identified in the
Master Plan -

(A) a program for the planning, construction, and
evaluation of measures for fish and wildlife habitat rehabilitation
and enhancenment....

PARTICIPANTS AND COOQORDINATION

Participants in project planning included the Upper
Mississippi River Wildlife and Fish Refuge and Region 3 Office of
the U.S. Fish and Wildlife Service, the Minnesota and Wisconsin
Departments of Natural Resources, and the St. Paul District, Corps
of Engineers. The U.S5. Fish and Wildlife Service was a cooperating
agency throughout the process as defined by the Council on
Environmental Quality Regulations for implementing the National
Environmental Policy Act (40 CFR 1500-1508). Meetings of the study
participants were held at the project site and other locations to
discuss project objectives and designs. During proiject
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development, c¢oordination was supplemented by correspondence
between the agencies,

PROJECT PURPOSE

The purpose of studies of this nature is to document existing
habitat conditions, predict future habitat conditions, identify
existing and future habitat deficiencies, define specific
objectives, formulate and evaluate alternative plans that would
address the objectives, and select and recommend a course of action
for implementation. For Polander Lake, the ultimate goal was to
develop a project that would provide greater diversity in this
backwater area. The study focused on improvement in aquatic
vegetation. This effort not only addressed methods of preserving
and enhancing the existing aquatic plant beds which provide diverse
habitat for fish and wildlife, but also locked for ways to
encourage the growth of aquatic vegetation in areas where it does
not currently exist. In addition, the long-term effects of
sedimentation on habitat diversity in the Polander Lake area were
assessed.

The immediate study area consists of a 1,200-acre backwater
area of the Mississippi River, which extends 2 miles upstream of
lock and dam 5A on the Minnesota side of the river. Although study
efforts concentrated mainly on this reach of the river, the study
area was expanded as necessary to determine all potential resource
problems and opportunities and potential enhancement actions to.
fully analyze the effects on Polander Lake and adjacent areas.

PROJECT SELECTION PROCESS
ELIGIBILITY CRITERIA

A design memorandum (or implementation document) did not exist
at the time of the enactment of Section 1103. Therefore, the North
Central Division, U.S. Army Corps of Engineers, completed a
"General Plan" for implementation of the Upper Mississippi River
System Environmental Management Program (UMRS-EMP) in January 1986.
The U.S. Fish and Wildlife Service (USFWS), Region 3, and the five
affected States (Illinois, Iowa, Minnesota, Missouri, and
Wisconsin) participated through the Upper Mississippi River Basin
Association. Programmatic updates of the General Plan for budget
planning and policy development are accomplished through Annual
Addenduns. '

Coordination with the States and the USFWS during the
preparation of the General Plan and Annual Addendums led to an
examination of the Comprehensive Master Plan for the Management of
the Upper Mississippi River System. The Master Plan, completed by
the Upper Mississippi River Basin Commission in 1981, was the basis
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of the recommendations enacted into law in Section 1103. The
Master Plan report and the General Plan identified examples of
potential habitat rehabilitation and enhancement technigues.

GENERAL SELECTION PROCESS

Under the EMP authority, the following procedures were used in
selecting this project for inclusion and eventual study.

a. (First Annual Addendum). The Master Plan report...and the
authorizing legislation do not pose explicit constraints on the
kinds of projects to be implemented under the UMRS~EMP, For
habitat projects, the main eligibility criterion should be that a
direct relationship should exist between the project and the
central problem as defined by the Master Plan; 1i.e., the
sedinentation of backwaters and side channels of the UMRS. Other
criteria include geographic proximity to the river (for erosion
control), other agency missions, and whether the condition is the
result of deferred maintenance....

b. (S8econd Annual Addendum).

(1) The types of projects that are definitely within the
realm of Corps of Engineers implementation authorities include the
following:

-~ backwater dredging

- dike and levee construction

- island construction .

- bank stabilization

- side channel openings/closures

- wing and closing dam modifications

- aeration and water control systems

- waterfowl nesting cover (as a complement to one
of the other project types)

- acquisition of wildlife lands (for wetland
restoration and protection) Note: By letter of
5 February 1988, the Office of the Chief of
Engineers directed that such projects not be
pursued.

(2) A number of innovative structural and nonstructural
solutions which address human-induced impacts, particularly those
related to navigation traffic and operation and maintenance of the
navigation system, could result in significant long-term protection
of UMRS habitat. Therefore, proposed projects which include such
measures will not be categorically excluded from consideration, but
the policy and technical feasibility of each of these measures will
be investigated on a case-by-case basis and recommended only after
consideration of system-wide effects.



Projects are nominated for inclusion in the District's habitat
program by the respective State natural resource agency or the U.S.
Fish and Wildlife Service based on agency management objectives.
To assist the District in the selection process, the States and
USFWS agreed to use the expertise of the Fish and Wildlife Work
Group (FWWG) of the River Resocurce Forum (RRF) to consider critical
habitat needs along the Mississippi River and pricritize nominated
projects on a biological basis. The FWWG consists of biologists
responsible for managing the river for their respective agency.
Meetings were held on a regular basis to evaluate and rank the
nominated projects according to the biological benefits that they
could provide in relation to the habitat needs of the river systen.
The ranking was forwarded to the RRF for consideration of the
broader policy perspectives of the agencies involved. The RRF
submitted the coordinated ranking to the District and each agency
officially notified the District of its views on the ranking. The
District then formulated and submitted a program which is
consistent with the overall program guidance as described in the
UMRS-EMP General Plan and Annual Addendums and supplemental
management guidance provided by the North Central Division.

Projects have been screened by biologists closely acquainted
with the river. Resource needs and deficiencies have been
considered on a pool-by-pool basis to ensure that regional needs
are being met and that the best expertise available is being used
to optimize the habitat benefits created at the most suitable
locations.

SPECIFIC SITE SELECTION

The Polander Lake project area was originally identified for
study because it was one of the best habitat areas in pool S5A and
was showing signs of degradation. Through the process described
above, the Polander Lake project was recommended, and supported as
capable of providing significant habitat benefits.

Polander Lake is an important staging area for waterfowl
during their spring and fall migrations. Consequently, the U.S.
Fish and Wildlife Service has closed a major portion of the lake to
hunting. However, major changes in the aquatic plant vegetation
have substantially reduced the lake's value for migrating
waterfowl. The lake also supports a good fishery. However,
increased flows through the lake due to erosion of an opening
between it and Pap Slough have reduced the lake's suitability for
a number of fish species present.

Since inundation following construction of the lock and danm
system, barrier islands located parallel to the main channel of the
river have eroded away, and flow paths and rates through the lake
have changed significantly. These changes have been accompanied by
a loss of emergent vegetation in the lake. Because of sedimentation
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problems observed immediately upstream of Polander Lake, concern
was voiced over the possibility of increased sedimentation in
Polander Lake in the near future. For the above reasons, this
project was submitted by the U.S. Fish and Wildlife Service and the
Minnesota Department of Natural Resources at the outset of the
UMRS-EMP as a high priority habitat project. After consideration
of RRF recommended priorities, the public interest in the project,
the value of the resource, and the opportunity for rehabilitation
and enhancement, the Polander Lake project was ranked number 2 in
the overall listing of the St. Paul District's top 20 projects in
1987 for Fiscal Year 1990 budget preparation. Based on the
priority listing, project funds were made available to begin study
on the project in Fiscal Year 1990.

ASSESSMENT OF EXISTING CONDITIONS
PHYSICAL SETTING

Pool 5A is part of the Upper Mississippi River navigation
system which was created by the construction of lock and dam 5A.
The entire pool is 9.6 river miles in length, extending from river
mile (R.M.) 728.5 to 738.1. The Polander Lake study area stretches
from about R.M. 728.5 (at lock and dam 5A) to R.M. 731. Cities in
the immediate vicinity include Minnesota City and Goodview,
Minnesota, which lie along the western side of Polander Lake.
Winona, Minnesota, the closest major city, is located just
downstream of lock and dam 5A. On the Wisconsin side of the river,
Fountain City can be found about 2 miles upstream of Polander Lake.
The study area is part of the Upper Mississippi River National
Wildlife and Fish Refuge. See figures 1 and 2 for a location map
and study map of the area. This latter map also shows the features
discussed below,

Prior to inundation by the lock and dam system, a 73-acre
backwater lake known as Polander Lake existed near the upstream end
of the study area. The main channel of the Mississippi River
flowed near the present-day Wisconsin mainland (as it does today),
with a major slough known as Straight Slough running closely along
the right side of the lake. The remainder of the area consisted of
smaller sloughs, scattered ponds, and marshes among meadow and
forest land. With construction of the lock and dam system, much of
this floodplain became permanently submerged, although a number of
small islands remained throughout the area. These islands were
mostly concentrated along the sides of pre-existing sloughs and the
main channel of the Mississippi River. After inundation, these
islands were subjected to erosive forces from river currents, wind
and navigation generated waves, and ice. Most of the low elevation
islands; i.e., less than 2 feet over normal pool, disappeared. At
the present time, the study area consists primarily of an enlarged
backwater lake that has retained the name of Polander Lake. In the
upper reaches of this area are several remnant islands. A series
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of islands that have been expanded by the placement of material
dredged from the navigation channel can also be found along the
main channel of the Mississippi River. Much of the lower part of
the lake is open and windswept.

Several physical features immediately adjacent to Polander
Lake are worthy of note at this time. These features were the
focal point when assessing the potential impacts of outside
influences on the study area as part of the project development
process. Along the main navigation channel of the Mississippi
River, at R.M. 732, the channel separates into two sloughs (Betsy
Slough and Pap Slough) which recombine at R.M. 730. Commercial
navigation traffic currently follows Betsy Slough which makes three
sharp bends before straightening out approximately one mile
upstream of lock and dam S5A. Pap Slough runs next to the upper
northeastern portion of Polander Lake.

In addition to the features along the main channel, the
backwater areas immediately upstream of Polander Lake were included
in the evaluation process. Here, the major slough entering
Polander Lake is Burleigh Slough which separates from the main
channel of the Mississippi River at R.M. 735. Dark Slough and
Crooked Slough, found along the Minnesota shoreline, are smaller
sloughs upstream of Polander Lake which run into or out of Burleigh
Slough. Another slough known as Honeymoon Slough leaves the main
channel at about R.M. 733, flowing into the upper end of Polander
Lake after traveling through a backwater area called Twin Lakes.
Although it appears as part of Polander Lake and is not visible
from the surface, Straight Slough still exists as a recognizable
channel, as indicated by bathymetric surveys.

WATER RESQURCES

Water levels within Polander Lake are relatively stable. Pool
54 is controlled by lock and dam 5A, which was put into operation
in 1936. Because pool 5A is so short, the theoretical control
peint is only 1.88 miles downstream of lock and dam 5. A pool
elevation of 651.0 feet mean sea level (msl) is maintained at this
primary control point by the operation of lock and dam 5A until the
discharge at the dam exceeds 24,000 cubic feet per second (cfs).
At this discharge, the maximum allowable drawdown at the dam of 1.0
foot to elevation 650.0 feet msl occurs, and the regulation of the
pool is shifted to secondary control at the dam. As the discharge
increases above 24,000 cfs, the pool level at the dam is held at
elevation 650.0 feet msl, and the stage at all other points is
allowed to rise,. As the flow increases above 59,000 cfs, open
river conditions are in effect, and the dam no longer controls the
pool.

There are no major tributaries in pool 5A. However, Garvin
Brook enters Burleigh Slough near river mile 733. It has a
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drainage area of approximately 100 square miles. The brook drains
primarily agricultural lands.

Except for local runoff, flow enters the study area from the
main channel and the aforementioned sloughs that exist in this
reach of the river. In 1990 and 1991, flow measurements were taken
in a number of locations in and around the study area. This .
information was used to calculate the distribution of flows through
the area. To summarize the findings from this data, the main
sources of inflow into Polander Lake are from the main channel and
Burleigh Slough. Flows from the main channel enter the lake
primarily through an opening midway down Pap Slough (about R.M.
731). This opening was not present in aerial photographs taken in
the 1940's. It was observed on subsequent photographs and has
continued to expand over time. Most of the flow entering from Pap
Slough passes back into the navigation channel near R.M. 730. A
smaller amount of flow enters from Honeymoon Slough (R.M. 733) via
the Twin Lakes area.

Flow entering from Burleigh Slough generally moves down the
old channel of Straight Slough. When discharges are high or when
there is 1little vegetation (as is the case in the spring), this
flow leaves the Straight Slough channel fairly evenly along its
entire length within Polander Lake. In the late summer and early
fall, vegetation causes the flow to remain in the Straight Slough
channel longer and migrate across the lake nearer its lower end.
Much of the flow in the lower portion of the lake (in both of these
conditions) follows preinundation channels leading past Island 66
and back into the navigation channel (R.M. 730). Figure 3 shows a
few spot velocity measurements taken in May 1991 during a river
discharge of 72,300 cfs. ©No detailed surveys have been taken of
the land formations found upstream of the study area. However,
during floods larger than the S5-year event, most of the floodplain
is overtopped and water passes over all land areas as well.

At the downstream boundary of the study area, a 1,000-
foot-long spillway runs along the crest of the dam from the
Minnesota shore across the old Straight Slough channel. Flow over
the spillway does not occur until river discharges are greater than
59,000 cfs. The remaining discharge passes out of the lake into
the main channel to be discharged through the primary spillway of
lock and dam 5A. This appears to be the case for high flow as well
as low flow conditions (figure 4).

Bathymetric surveys of Polander Lake were conducted during the
summer of 1990, Figure 5 is a map showing the depths in regions of
the study area. Generally, water depths in the lower half of
Polander Lake are approximately 4 feet. More shallow areas having
depths of 2 to 3 feet are present along the border of Straight
Slough as well as just downstream of preinundation Polander Lake
near Island 66. Deeper areas can still be found in the "“original"
Polander Lake and along the major sloughs which existed prior to
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inundation. Table 1 shows current water depths versus surface
acreage for the lake.

Table DPR-1
Polander Lake Water Depths Versus Surface Area

Surface Area

Water Depths (ft) 1990 Acres Percentage
0-1"1 52,2 4.6
1-21 126.5 11.1
2-~3! 277.1 24.2
3-4" 289.0 26.1
4-=-5" 148.6 13.0
> 5! 240.3 21.0

Total 1143.7
Note: (1) This is using the low control pool elevation of 650.4
feet nsl.

(2) The Polander Lake study area is approximately 1,200
acres.

GEQLOGY AND S0ILS/SUBSTRATE

Geology

The most significant geological event explaining the nature of
the Mississippi River within pool 5A occurred at the end of the
Pleistocene glaciation approximately 10,000 years ago. Tremendous
volumes of glacial meltwater, primarily from the Red River Valley's
glacial Lake Agassiz, eroded the preglacial Minnesota and
Mississippi River valleys. As meltwaters diminished, the deeply
eroded river valleys aggraded substantially to about the present
levels. 8ince post-glacial times, a braided stream environment has
dominated this reach of the Mississippi River, due to the river's
low gradient and oversupply of sediment from its tributaries.
Prior to the impoundment of pool 5A in the 1930's, the broad
floodplain of the river was characterized by this braided stream
system that consisted of swanmps, depressions, sloughs, natural
levees, islands, and lakes. Since impoundment, silts, clays, or
sands have been deposited over most of the river bottom within the
pool.

Scils/Substrate

During March 1990, eleven borings were taken in Polander Lake
and adjacent Pap Slough areas. (See figure 6 for the locations of
the borings.) Seven of the borings were taken in Pap Slough as part
of a channel improvement project study. These were examined for
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potential suitability for use in island construction in Polander
Lake. The borings showed that the sediments in Pap Slough consist
entirely of clean sands.

One of the remaining four borings (90-7M) was taken to check
foundation conditions in an area which, at the onset of the
Polander Lake habitat study, appeared likely to require islands.
It was taken at the outside of the curve in Pap Slough where it
was felt that a closure might be required to reduce flows into the
Polander Lake area. This boring had a top of ground elevation 6
feet below the water surface and consisted of approximately 2 feet
of very soft organic silt over 2 feet of slightly silty sands which
are over loose to medium dense clean sands.

The other three borings were taken in areas around Polander
Lake to check the sediments in the backwater for potential use for
island building. Twe of the borings (90-9M and 90-10M) were
located in shallow areas in the upstream end of Polander Lake. The
borings taken in these areas had top of ground elevations
approximately 4 feet below the water surface and showed thick (6 to
9 feet) layers of organic silt over clean sands. The third boring
(90-11M) was. taken in a location of an old slough near the main
channel of the Mississippi River. This boring, with a ground
surface 6 feet below the water line, showed the sediment present to
be clean sands under a thin layer of silty sand.

The recent borings have supported expected trends in the
location of materials deposited in the Mississippi River valley.
Generally, clean or slightly silty sands are found in old slough
areas. Areas that were marshes, woodlands, or backwaters before
the Mississippi River dams were built generally consist of layers
of silts, clays or silty sands.

Sedimentation

At the onset of this study, sedimentation problems were
considered to be a primary area of concern. Information gathered
from people familiar with this area of the river indicated that
sedimentation had been occurring primarily upstream of Polander
Lake. This had been noted in Burleigh Slough, along side channels
of Burleigh Slough, and in Dark Slough (the aforementioned smaller
channel that runs parallel to Burleigh Slough along the left
{(Minnesota) bank). This latter channel now has become virtually
impassable to small-boat traffic. Shallow lakes upstream of
Polander Lake such as Twin Lake and Snyder Lake (which is near the
upstream end of Burleigh Slough) alsc appeared to be decreasing in
depth. In the area immediately upstream of Polander Lake where the
Burleigh Slough channel broadens into a more open backwater area,
noticeable deposition had occurred predominantly on the southern
side of the Burleigh Slough delta area.



Another visible source of sediment which has raised concerns
to 1local residents was material coming from Garvin Brook.
Following rainfall events over this watershed, it has been observed
that flow coming down Burleigh Slough downstream of this creek is
very turbid. While the flow from Garvin Brook may have
considerable local effect on turbidity and sedimentation, the
sediment load associated with the Mississippi River dominates
sedimentation in Polander Lake.

In order to understand the processes of erosion and deposition
in Polander Lake, two sources of data were explored: aerial
photographs and survey information on bottom elevations.

Aerial photography was used by digitizing photographs taken in
the 1940's and 1989 and analyzing them with a computer model known
as the Geographic Information System (GIS). Twc specific areas of
interest in and around Polander Lake were examined closely: a
stretch immediately upstream of Polander Lake (hereafter referred
to as the Burleigh Slough delta area) and the open-water areas
within Polander Lake itself. These were selected because it was
felt that they would be most able to give information on present,
past, and future conditions in the study area. Table 2 gives the
numerical results of the GIS analyses. Figure 7 shows mapping of
the GIS information. ‘

Table DPR-2
1940 to 1989 Changes in Land Areas (GIS)

Polander Lake Area

Acres Percent
Water common to 1940 and 198¢ 857.7 86.2
Land Lost 118.4 11.9
Land Gained 6.7 0.7
Land common to 1940 and 1989 12.1 1.2

Burleigh Slough Delta Area

Acres Percent
Water common to 1940 and 1989 676.4 77.1
Land Lost ‘ 80.4 9.2
Land Gained 57.9 6.6
Land common to 1940 and 1989 62.7 7.1

As can be seen in table 2, the Polander Lake area has actually
lost a large amount of land area with very little new land being
formed. The Burleigh Slough delta area has seen a significant
portion of its islands eroded, but has alsoc seen the building of
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new islands or migration of older islands. An examination of the
aerial photography shows that, generally, in the Burleigh Slough
delta region, the total land area is being depleted, albeit at a
slower rate than in Polander Lake itself. (Although not apparent
from the GIS information, in addition to the degradation and
formation of islands, some regions within the delta are
experiencing more localized deposition due to the abandoning of old
channels. An example of this is Crooked Slough which runs from
Burleigh Slough into the harbor area of the Minnesota Boat Club.
This channel was part of a running slough that has been lost due to
the construction of the lock and dam 5A dike system. A new channel
has opened and Crooked Slough no longer functions and is gradually
filling in.)

Bathymetric data was collected both in Polander Lake and
Burleigh Slough to further explore the two identified areas of
interest. Bottom elevations were taken throughout Polander Lake in
1990, This survey data was compared with preinundation flowage
easement survey data taken in the 1930's. This again was done by
digitizing the two data sources and analyzing it using GIS. Figures
8 and 5 show Polander Lake depths in 1933 and 1990, respectively.
Figure 9 shows the changes that have taken place since inundation
(difference from 1933 to 1990). As discussed below, changes in
bottom elevation fluctuate throughout the lake.

Examination of the <changes in bottom elevation since
inundation shows that the lake essentially can be divided into
several distinct areas. Along the Straight Slough channel, as well
as other channels in the Burleigh Slough delta area, water depths
have increased over time. Deepening has also taken place along the
0ld sloughs near Island 66. Some erosion has occurred in the areas
between the downstream end of Straight Slough (near the spillway)
and the sloughs along the east side of the lake. At this latter
location, a connecting channel between these sloughs seems to be
gradually forming.

Sediment deposition is occurring primarily in a band beginning
just downstream of the Pap Slough opening south to the edge of the
Straight Slough channel, and continuing along the Straight Slough
channel to the lower end of the lake (see figure 9). Sediment in
the upper portions of the lake downstream of the Pap Slough opening
is composed predominantly of sands and muddy sand. Silts become
more predominant along the left side ({descending) of Straight
Slough. A significant amount of sedimentation occurred in the
preinundation Polander Lake basin. The upper two-thirds
(approximate) of the basin lies in the flow path of water coming
from Pap Slough.

In an area farther northeast, between the preinundation
Polander Lake and the main channel, there has been an increase in
depth., This is likely caused by a combination of two mechanisms:
wind/wave action and river currents. Wave action dislodges

11



sediment particles on the lake bottom and river currents can then
transport the material to the main channel where it is removed from
the lake system. This process is believed to be at work in this
part of Polander Lake because it is also in the path of the flow
from Pap Slough. The reason this particular area is an erosion
area rather than a deposition area (as was true farther to the
southwest) is that the area along Straight Slough is supplied by
sediment from Burleigh Slough and Pap Slough.

Bathymetric data was also collected in Burleigh Slough to help
determine what changes are occurring in the Burleigh Slough delta
area. This was further used to make predictions on how changes in
areas upstream of Polander Lake could affect the lake itself.
Little historic survey data was available in the sloughs upstream
of Polander Lake. Surveys had been taken in 1895 along the
Mississippi River between St. Paul, Minnesota, and St. Iouis,
Missouri. 1Included in this work were depths in Burleigh Slough.
The 1895 information was compared with soundings taken in the fall
of 1990. This showed essentially no significant difference in
bottom elevations in Burleigh Slough within this time frame.
However, local deposition of sediment has occurred in various areas
such as Crooked Siough.

To help round out the picture of possible sedimentation
problems in and around the study area, a paper entitled "Sediment
Transport in the Upper Mississippi River Within the St. Paul
District," by the Engineering Research Center of Colorado State
University (1979) was consulted. The paper was included in the
GREAT 1 Technical Appendix, Volume 4. As part of this study, a
coupled one-dimensional/two-dimensional water and sediment routing
model was developed. The model was used to predict sediment
transport in the pools of the Upper Mississippi River. The
sediment data for pool 5A which was contained in the report is
found in table 3. '

Table DPR-3
Sedimentation Model Study Results for Pool 5A

2-year annual 10-year annual
hydrograph hydrograph
(tons/year) {(tons/year)
Bed-material load:
Inflow from pool 5 230,000 569,000
Outflow to pool 6 242,000 352,000
12,000 loss 217,000 gain

Wash load (suspended sediment)

Lock and dam 5 906,000 2,487,000
Lock and dam B5A 910,000 2,493,000
4,000 loss 6,000 loss
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The bed material load and wash load to and from pool %A, for
the 2-year annual hydrograph (which is somewhat representative of
long-term average annual conditions), are in relative equilibrium.
Combined with the fact that the average annual dredging in pool 5A
(1975-1989 data) 1is approximately 39,000 cubic yards, there would
seem to be a deficit of coarse material for pool 5A. As is typical
with most sediment transport studies, these results are subject to
some error. However, because both deposition and erosion have
occurred in Polander Lake, this data suggests that pool 5A is not
an effective sediment trap. Instead, sediment deposition seems to
be a local occurrence.

In conclusion, sediment transfer in Polander Lake includes
erosion and deposition, depending on the location in the lake. The
main factors affecting sediment movement include sediment supply,
wave action (which erocdes or resuspends sediments), river current
velocities (which can erode bed material, or carry sediment to a
different location or remove it from the system entirely) and ice
action. Generally, over time, the major habitat losses in the
Polander Lake area have been the disappearance of emergent islands
and the shallow macrophyte beds associated with these islands and
the reduction in deepwater habitat of preinundation Polander Lake.
In other words, there has been a loss in habitat diversity. This
loss in bathymetric and habitat diversity is similar to that in
other marsh/lake dominated backwater areas such as lower pool 8 and
Weaver Bottoms in pool 5. In lower pool 8, approximately 36
percent of the island area had eroded away in the first 10 years
after inundation and 79 percent had been lost within 50 years.

Some sediment is entering the Polander Lake system through
Burleigh Slough and is being deposited adjacent to the shallow
submerged vegetation beds, northeast of Straight Slough. Except
for preinundation Polander Lake, substantial increases in sediment
deposition throughout most of the lake area have not occurred. A
comparison of depths from the 1933 and 1990 surveys indicates that
the mean lake bed elevation has deepened 0.03 foot, As alluded to
previously, although a number of minor sloughs flow into Polander
Lake, the majority of sediment enters from the two main flow
sources: via Burleigh Slough and from the opening along Pap Slough.
Except for the shallow water vegetation beds, northeast of Straight
Slough and preinundation Polander Lake, it does not appear that
sediment coming down Burleigh Slough is significantly affecting the
depths in Polander Lake in the near term (i.e., within the next 50
years). Flows from Pap Slough are depositing sediment in
preinundation Polander Lake and the vegetation beds adjacent to
Straight Slough while eroding the lake bottom in other areas.
Garvin Brook was not felt to be affecting the lake to any great
extent, although 1local rainfall events in the Garvin Brook
watershed may increase turbidity in Polander Lake. Drainage areas
of this type usually yield predominantly fine sediment. Therefore,
most of this suspended material remains suspended in the flowing
channels and probably passes out of pool S5A.
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Sediment Analysis

Sediment core samples were collected by the Corps of Engineers
from various locations within the area of the proposed project
during April 1990, and analyzed for bulk chemistry. Table 4a
summarizes the results of this analysis. Contaminants of concern
were found to be comparable to fine sediments of backwater areas of
the Upper Mississippi River (table 4b). Pesticides or
polychlorinated biphenyls (PCBs) were not detected. The laboratory
report is contained in attachment 6.

Soil classification analysis for samples taken in Polander
Lake (samples 90-7M, 90-9M, and 90-10M) indicates that the upper
sediments are composed primarily of organic silts (table 4c). This
sediment analysis suggests that serious water gquality problems
would not be anticipated with a habitat improvement proiect in
Polander Lake.
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Sample Collected by: COE
Sample Date: April 10, 1990

Analyzed by: Pace, Inc.

TABLE DPR—4A

SAMPLE NC./JLOCATION

COE #2 |COE#8 |COE #10 |COE #13 |COE #14 |COE #15

PARAMETER |[UNITS [MDL _ [90~-6M 80-7M _ |90-10M  [90-9M
Total Organic Carbon  |mg/kg 100 460 810 3100 8800 7300 7100

(dry)
INORGANIC ANALYSIS
Arsenic ma/kg 0.50 0.90 0.80 1.50 8.20 5.40 2.40
Cadmium mgrkg 0,10 0.22 0.17 0.21 0.45 0.33 0.42
Chromium mg/kg 1.00 6.80 4.60 8.40 20.00 15.00 9,40
Copper ma/kg 0.10 350 2.40 470 8.80 7.60 4,80
Cyanide, Total mgrkg 0.50 ND ND ND ND ND -
Lead mgrkg 1.00 240 2.10 3.40 $.00 7.40 6.50
Manganesa mgrkg 0.10 200.00 240,00 80.00 1600.00 940.00 220.00
Mercury ma/kg 0.01 ND ND ND 0.02 0.02 0.03
Nickel mg/kg 0.50 7.40 5.40 10.00 14.00 11.00 ‘8.00
Nitrogan, Ammonia mag/kg | 20.00 36.00 26.00 33.00 82.00 91.00 130.00
Sselenium mg/kg 1.30 ND ND ND ND ND ND
Solids, % Volatlle % 0.01 0.38 0.33 1.10
Water Content % 0.01 13.60 15.20 21.50 34.00 29,90 30.60
Zinc mag/kg 1.00 17.00 12.00 17.00 43.00 34.00 23.00
ORGANIC ANALYSIS
Moisture Content |% 100|  1330|  1540| 2780|  3350) 2940| -
ORGANOCHLORINE PESTICIDES AND PCBs—8080
a—BHC ug/kg 1.00 ND ND ND ND ND -
b-BHC ug/kg 1.00 ND ND ND ND ND -
g-BHC (Lindane) ug/kg 1.00 ND ND ND ND ND -
d-BHC ug/kg 1.00 ND ND ND ND ND -
Chlordane (tech) ug/kg 1.00 ND ND ND ND ND -
4,4’'-DDD ug/kg 1.00 ND ND ND ND ND -
4.4'-DDE ugfkg 1.00 ND ND ND ND ND -
4,4'-DDt ug/kg 1.00 ND ND ND ND ND -
Dieldrin ug/kg 1.00 ND ND ND ND ND -
Endrin ugfkg 1.00 ND ND ND ND ND -
Heptachlor ug/kg 1.00 ND ND ND ND ND -
PCB-1016 uglkg 5.00 ND ND ND ND ND -
PCB-1221 ug/kg 5.00 ND ND ND ND ND -
PCB-1232 ug/kg 5.00 ND ND ND ND ND -
PCB—1242 ug/kg 5.00 ND ND ND ND ND -
PCB-1248 ug/kg 5.00 ND ND ND ND ND -
PCB—1254 ug/kg 5.00 ND ND ND ND ND -
PCB-1260 ug/kg 5.00 ND ND ND ND ND -

MDL — Method Delection Limit

ND — Not detected at or above the MDL

Analysls of samples was performed "as received’ and does not reflect analysis on a dry weight basis unless indicated.
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TABLE DPR-4B

Sumarization of Sediment Poilution Suidelines

Great Lakes Criteria

i MISSISSIPPI RIVER

(EPA) (EPA) {BACKGRUUND DATA FOR BACKWATER SEDIMENTS

HINISTRY GREAT LAKES GREAT LAKES | MEAN + MEAN +

CHTARID HARBORS HARBRS | 1 STANDARD 2 STANDARD WMBER
Parameter EMVIROKMENT MWCOERATE CLASS  HEAVY CLASS | MEAN DEVIATION DEVIATION SAMPLES
Arsenic 8 3 8| é 1" 16 22
Barium 20 (] m 164 216 68
Cadmium 1 6} 0.6 1.7 2.7 8
Copper 25 25 50} 13 20 28 98
Chromium Fac 25 75 19 29 39 98
Cyanide 0.1 0.1 0.25) <
Iron 1000 17000 25000 16379 24000 31620 [a
Lead 50 40 &0 15 i) 3 99
Harganese 300 500] 707 1205 1704 82
Mickel ] 20 50] 16 24 k] $8
Hercury 0.3 1 0.06 0.12 0.18 8
Zine 100 90 200] 58 87 15 98
Coo 50600 40000 80000
Ammonia 100 75 200|
TKN 2000 1000 2000]
Phesphorus 1000 420 £50]
Oiligrease 1500 1000 2000}
Volatile Solida(X) é 5 8|
PLB's (ng/g) 50 10000] <50¢8:5) £24:3)

Units are ug/g dry weight unless otherwise specified.

Gty B3

{

(MCE) is Ontario Ministry of the Environment, Guidelines for Irmater Disposal of Dredge Spails
{EPA} is U.S. EPA Great Lakes Harbor Pollution Classification Guideiines

The data base uvesd, only includes backwater sediment sarples and does not include main channel sediments or boat harbor
sediments. Data that had questionably high vatues, the FWS's mercury data for the Lake Onalaska area snd the COE's 1987
data from the contractor, Precision Analytics, were mot used. Detection limits varied substantially and samples with
poor sensitivities were not included.
dats was reported ss <58; except for 33 samples which had tewer detection tevets:

Data Source
U.S. Army Corps of Engineers
Wisconsin DNR

Peols
5,7

4,79
U.s. Fish and Wild!{fe Service &4 thru 10

Yesrs Contact Person
1984,1987,1988 Demnis Anderson
1984,1986,1987 John Sullivan
1983,1984,1985 Stan Smith
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VEGETATION

Surveys conducted by the Minnesota Department of Natural
Resources (MDNR) in 1988 and the U.S., Fish and Wildlife Service and
the Corps of Engineers (COE) in 1990 indicate that sedges,
cattails, river bulrush, softstem bulrush, arrowheads, pickerel-
weed, and lotus are the primary emergent species in the Polander
Lake project area. Emergent vegetation is found mainly on the west
and south shorelines and around the islands of the lake. The 1990
survey found submerged and floating-leaf aquatic plants occupying
areas up to approximately 2.5 feet in depth, with wild celery, sago
pondweed, milfoil, white water 1lily, floating-leaf pondweeds, and
water star grass being the primary species present. Figure 10
indicates the areas of vegetation identified by the USFWS and COE
during their 1990 survey. Recent MDNR surveys also note the
presence of yellow water lily, Canada waterweed, mud plantain,
lesser and greater duckweed, water meal, and several additional
pondweeds in Polander Lake.

A number of the aquatic plant species present in Polander Lake
are important food sources for migrating waterfowl. Wild celery
and sago pondweed, along with the other pondweeds, are submerged
aquatic species used extensively by waterfowl before and during
migration, while arrowheads and soft-stemmed bulrush are important
emergent species. However, the area does not support enough
agquatic wvegetation, either submerged or emergent species, to
provide ideal habitat conditions.

The riparian areas surrounding Polander Lake are typical of
the area, consisting primarily of floodplain forests vegetated with
lowland hardwoods and areas of various willow species,

HABITAT TYPES AND DISTRIBUTION

The Polander Lake study area, which encompasses approximately
1,200 acres, is principally a riverine-lake (backwater) containing
areas of emergent vegetation, areas of submerged vegetation, and
areas with no, or sparse, vegetation. Riparian areas consist of
the backwater's shorelines and larger islands bordering the lake
(approximately 19 acres of the designated study area). Polander
Lake contains very few islands, and the majority of the lake is
unprotected from wind and waves. Emergent vegetation is found
primarily around the periphery of the lake, covering approximately
137 acres. During 1990, submerged aquatic plants occurred only in
areas up to 2.5 feet in depth and occupied approximately 195 acres
of the study area. The remainder of the lake, about 857 acres, is
devoid of vegetation, or only sparsely vegetated.
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FISH AND WILDLIFE

Polander Lake supports a number of fish and wildlife species
and is used extensively during the spring and fall migrations by a
wide variety of waterfowl. Muskrat, beaver, and raccoon are a few
of the wildlife species common to the area. A bald eagle nest,
currently vacant, is located near the lake. Other species noted
during visits to the site include great blue heron, mallard, great
egret, green heron, double-crested cormorant, wood duck, blue-
winged teal, tree swallow, and osprey.

Polander Lake is an important staging area for waterfowl and
historically has been used extensively during spring and fall
migrations. It is located within the Upper Mississippi River
National Wildlife and Fish Refuge, and the majority of the lake is
closed to waterfowl hunting. Staging areas are important for
migrating waterfowl, allowing the birds to build up the necessary
fat reserves required for migration. These areas should provide an
abundance of food along with a minimum of disturbance. Polander
Lake currently provides minimal amounts of the basic requirements
of a staging area. In particular, it is deficient in the amount of
aquatic vegetation present, with only about 16 percent of the lake
supporting submerged species and 11 percent of the lake supporting
emergent species of aquatic vegetation during a typical year.

During a 1989 survey, MDNR sampling resulted in the
identification of 29 species of fish in Peclander Lake, including
northern pike, walleye, sauger, black crappie, bluegill,
pumpkinseed, largemouth and smallmouth bass, and channel and
flathead catfish. The beds of emergent vegetation on the southern
and western shorelines, the riprapped dike on the southern
shoreline, the presence of numercus submerged stumps and fallen
trees, and the submerged aquatic plant communities provide good
gspawning and overall habitat for a wide variety of fish species.
However, flows through the lake decrease the area's suitability for
species such as centrarchids which are relatively intolerant of
flows.

A survey was conducted by Corps of Engineers personnel on June
26, 1991, to determine the presence and population of mussels in
possible f£ill and borrow areas for the proposed project. Polander
Lake supports a healthy mussel population with a total of 13
species of mussels collected. The most abundant species collected
included threeridge, threehorn, deertoe, and pigtoe, followed by
pimpleback, pocketbook, pink heelsplitter, black sandshell, pink
papershell, fawnfoot, giant floater, paper floater, and white
heelsplitter.
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THREATENED AND ENDANGERED SPECIES

The area may be used by the bald eagle (Haliaeetus
leucocephalus), a Federally- and State of Minnesota-listed threat-
ened species, and the peregrine falcon (Falco peregrinus), a
Federally- and State-listed endangered species, for roosting and
feeding and during migration. No nests are known to exist in the
project area for either of these species. There are two former
bald eagle nesting areas within the project area. Although neither
of these sites were active during 1991, the territory may still be
active. The location of the current nest site is still unknown.
Should an active nest site be found, the appropriate State and
Federal authorities would be contacted, and project activities
adjusted to avoid disturbance of the eagles.

Polander Lake is within the historic range of the Higgins' eye
pearly mussel (Lampsilis higginsi), a Federally- and State-listed
endangered species. However, recent surveys suggest that the
species is no longer present in either pool 5A or its neighboring
pools. No living or dead specimens of any Federally- or State of
Minnesota-listed threatened or endangered species were encountered
during the survey conducted on June 26, 1991.

CULTURAL RESOQURCES

In accordance with the National Historic Preservation Act of
1966, as amended, the National Register of Historic Places has been
consulted. There are no sites on or determined eligible for the
National Register in the project area. Coordination with the
Minnesota State Historic Preservation Officer revealed that there
are also no reported historic or archaeoclogical sites in the
project area that would be affected.

SCCIOECONOMIC RESOURCES

The project area is located in Winona County, Minnesota. The

nearest large city is Winona, Minnesota. The population of the
city 1is declining slightly while county population is slowly
growing, as shown in table 5. (Information compiled by the

Minnesota State Demographer's Office.)

Table DPR-5
Population Data

Percent Percent
Year Winona City change Winona County change
1970 26,438 44,409
1980 25,075 -5,2 46,256 4.2
1988 (est.) 24,844 -0.3 47,325 2.3
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Approximately 54 percent of the population lives in the city
of Winona. The city's median income in 1979 was $18,080 for
families and $13,695 for households. The county's median income
was higher both for families at $18,254 and for households at
$15,142. Winona city has approximately 54 percent of the total
people employed in Winona County. Table 6 displays. the city and
county employment statistics,

Table DPR-6
Employment Statistics

Percent Percent
Winona city of total Winona County of total

Construction 447 4,0% 1,024 5.0%

Manufacturing 2,513 22.6% 4,492 21.8%

Transportation, 612 5.5% 1,045 5.1%
Communications,

and Utilities

Wholesale/

retail trade 2,416 21.7% 4,182 20.2%
Services 4,198 37.7% 6,650 32.2%
Public

administration 353 3.2% 594 2.9%
Other (finance, 585 5.3% 2,637 12.8%

agriculture,

and mining)

Commercial navigation facilities in the Winona area include
the 9~foot channel on the Mississippi River. Recreational boating
facilities are discussed in the Recreation Resources section below.
In 1989, lockages at lock and dam 5A for towboats, recreational
craft, and vessels totaled 13,496 in 1989. Of that amount, 1,455
were tows, 11,934 were recreation crafts, and 107 other vessels.
In addition, 12,998 barges were locked through. Lockage of
recreation crafts has increased gradually each year since 1983.
The number of tows and barges locked through varies each year,
possibly due to length of season between spring thaw and winter
freeze-up.
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RECREATICN RESCURCES

Pool B5A 1is popular for fishing, ice fishing, hunting,

trapping, and bird watching. Several public and private boat
landings on the Minnesota side of the pool provide recreation
access to the area. Boat ramps at Upper and Lower McNally

Landings, located close to the dike at the downstream end of the
pool, are used for fishing access to the lower end of the pool.
Verchota Landing, located several miles upstream, is used year-
round for fishing and ice-fishing access to the lake. The three
public landings have concrete ramps and are owned and managed by
the U,S5. Fish and Wildlife Service. A private boat ramp is
available for public use on a fee basis at the Minnesota City Boat
Club. The boat club is located on Corps-owned land at the upstream
end of the Polander Lake/Straight Slough area.

PROJECT OBJECTIVES

INSTITUTIONAL FISH AND WILDLIFE MANAGEMENT GOALS

Fish and wildlife management goals and objectives for the area
fall under those defined more broadly for the Upper Mississippi
River National Wildlife and Fish Refuge as a whole and those
defined specifically for Polander Lake in the Refuge Master Plan.

Polander Lake 1s an important staging area for waterfowl
during the spring and fall migrations, and is closed to hunting.
Ag identified in the Refuge Master Plan, the preferred alternative
for Polander Lake Habitat Rehabilitation was to construct barrier
islands and block selected channels to reduce wave action and
sedimentation. The management objectives of the Upper Mississippi
River National Wildlife and Fish Refuge which at the onset of this
study appeared to most directly apply to the study area include:

Environmental Quality

+ Reduce the adverse impacts of sedimentation and turbidity
entering the river system.

+ Eliminate or reduce adverse impacts of water quality
degradation.

Migratory Birds
+ Restore species that are in critical condition (such as

canvasbacks) and achieve national population or distribution
objectives.
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+ Maintain or improve habitat of migrating waterfowl using the
Upper Mississippi River.

+ Contribute to the achievement of national population and
distribution objectives identified in the North American Waterfowl
Management Plan and flyway management plans.

Fisheries and Aguatic Resources

+ Maintain and enhance, in cooperation with the States, the
habitat of fish and other agquatic life on the Upper Mississippi
River.

Because the study area is within the Upper Mississippi River
National Wildlife and Fish Refuge, these management objectives,
together with input from State and Federal agency natural resource
managers, will be used to guide the development of specific project
objectives. However, this study is only one part of a larger
cooperative natural resource management effort on the river.

PROBLEM IDENTIFICATION

Existing Habitat Conditions

Historically Documented Changes in Habitat - Since inundation,
with the creation of the locks and dams, Polander Lake and the

surrounding areas have been undergoing gradual change. Prior to
formation of pool SA, the area surrounding Polander Lake was
generally low-lying areas containing willows, marsh, and larger
trees. Inundation flooded these areas and created a riverine-lake
(backwater) with numerous low-lying and shallow submerged islands.
These 1islands were located primarily along the banks of
preimpoundment sloughs. In the first years after creation of the
pool, the shallow areas continued to support many preinundation
marsh species, although for some it provided only marginal habitat.
A survey conducted by William E. Green of the Bureau of Sport
Fisheries and Wildlife in 1941 showed extensive communities of
emergent species such as Phragmites sp., bulrush, burreed,
arrowheads, and sedges in the area (figure 11}.

over time, flood events along with wind, wave, and ice action
eroded many of the small islands and shallow areas. In addition,
the barrier island separating Pap Slough from Polander Lake was
breached, increasing flows through the lake. As discussed
previocusly, over 100 acres of land were lost between 1940 and 1989,
Based on the William Green report (discussed in detail below) and
experience at pool 8, much of the island mass was probably lost
guickly (within 20 years of lock and dam 5A construction). With
the loss of its low-lying islands Polander Lake offers few areas of
refuge for fish during high water events or for waterfowl from wind
and wave action. Overall changes in depth in the study area have
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varied considerably depending on location and forces of influence
(flows and wave action). This was thoroughly discussed in the
SEDIMENTATION section of this report.

The combined effects of loss of shallow and wet soill areas
(low-lying islands), a continually flooded environment, wind and
wave action, increased flows, and major flood events have reduced
the emergent plant communities dramatically. Many of the areas
formerly occupied with emergent species have been colonized with
submerged species. William E. Green reported in 1947 that emergent
species had almost disappeared and that the lake was all open water
with little vegetation. He also reported losses of submerged
vegetation with American pondweed (Potamogeton nodosus), about the
only species present during that year. Over time, in areas of the
lake with gradually decreasing water depths, the submerged aguatic
plant communities have gradually grown. However, plant communities
have not been able to colonize the main flow regions in the lake.

Green's report indicates that in 1941 approximately 225 acres
of Polander Lake contained emergent aquatic vegetation, with 33
acres containing submerged species. By comparison, the USFWS and
COE survey conducted during 1990 indicates that only about 102
acres now support emergent species, with 158 acres supporting
“submerged plants. Although the total area occupied by aquatic
plants is about the same, the area currently occupied by emergent
species is less than half of what it was in 1941. As shown on
figure 10, most of the emergent vegetation is located along the
southwestern (right) side of Straight Slough and along the shallow
areas downstream and west of the Pap Slough opening. 1In the lower
two-thirds of the lake, much of the habitat diversity has been
lost. During the 1990 plant survey referenced above, aquatic
plants were not found at depths greater than 2.5 feet,.

One final habitat change is worthy of note. In addition to
affecting Polander Lake's plant communities, the additional inflows
from Pap Slough have substantially increased current through the
lake and reduced the area's suitability for fish species generally
intolerant of flows (i.e., centrarchids).

Factors TInfluencing Change - Aquatic plant community
composition is dependent upon a number of factors including, but
not limited to: water depth; water clarity and turbidity which
dictate the depth of adequate 1light penetration; substrate
composition which provides anchorage and nutrients; flow rates;
turbulence; susceptibility to wind and wave action; water
chemistry; and phytoplankton densities. The inability of Polander
Lake to support additional aquatic vegetation is believed to be due
to flow patterns through the lake, wind-induced erosion of islands
and plant beds, and reduced light penetration due to turbidity
caused by wind and river flows.

After inundation, Polander Lake contained numerous islands and
shallow areas. Although in many instances this new habitat was
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only marginal for the species present, extensive areas of emergent
aquatic plants were present. The numerous small islands, the
extensive plant communities, and the presence of stumps, logs, and
other debris greatly retarded wind action and its erosive effects.
However, over time, wave action along with flows through the lake
eroded many of the low-lying islands and shallow areas. Based on
experience with other areas of the river and limited aerial
photography, it appears this probably occurred rather quickly.

. Increased flows through the lake, especially inflows from Pap

Slough, changed the areas of the lake which were capable of
supporting agquatic plants, and substantially reduced the area's
ability to grow emergent species. In addition to the impact of
flows, as areas of open water expanded and the emergent plant
communities decreased, wind-induced wave action also increased.

Wind and waves increase turbidity, shift and resuspend bottom
sediments, and loosen the root systems of agquatic plants.
Turbidity in the lake is due to the input of suspended sediment
from the Mississippi River wvia Pap and Burleigh Sloughs and the
resuspension of sediments in the lake through wind induced waves.
Water depths in much of the lake are too deep to allow sufficient
light penetration to support aguatic plant growth,

Some species, such as Phraqmites sp., which were prevalent
after inundation, are intolerant of flows and wave action. Some
are unable to sexually reproduce in constantly flooded
environments. These species have gradually been replaced by
species such as sago pondweed and wild celery which can occupy
greater water depths and tolerate low to moderate flows.
Examination of the vegetation information and bathymetric dJata
obtained in 1990 indicates that submerged vegetation in the area
generally is present only in lower flow areas 2.5 feet in depth or
less.

Estimated Future Habitat Types and Distribution

It is anticipated that the present patterns of erosion and
sedimentation will continue. The main flow channels of the lake
may gradually deepen, while sediment will continue to be deposited
in the shallower low flow areas. Erosion due to wave action will
somewhat counteract the effects of sedimentation in some areas,
keeping water depths at an estimated 1 to 2 feet or greater.
Overall, the area of the lake with depths of 3 feet or less is
expected to gradually decrease. Figure 12 shows the projected depth
in Polander Lake in 50 years.

The bathymetric data collected in Polander Lake in 1990 and
the 1933 surveys have been used to make a prediction of how the
bathymetry in the lake will change over time. These changes have
been predicted by assuming that 50 percent of the change observed
in the pericd between 1933 and 1990 will occur between 1990 and
2040. The assumption that the rates of erosion and deposition will
decrease over time is based on the fact that in other backwater
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areas, such as pool 8, the rates of erosion and deposition are
decreasing. Therefore, choosing 50 percent of the observed change
is reasonable. Table 7 shows the percentages of the total lake
area at various depths for the 1933, 1990 and estimated 2040
conditions.

Light penetration will continue to be restricted due to the
introduction of turbid river water into the lake and the
resuspension of sediments due to wind and wave action.
Consequently, plant growth is expected to remain confined to areas
of 3-foot depths or less. Flows through the lake will continue to
restrict plant community growth to areas out of the main flow
paths.

Overall, over the next 50 years, the areal coverage of
submerged agquatic vegetation in Polander Lake is expected to
decrease slightly. Due to the locations of the emergent plant beds
and the patterns of sedimentation and erosion, areal coverage of
emergent plant species is expected to remain relatively unchanged.

Table DPR-7
Depth Characteristics of Polander Lake

INCREMENTAL PERCENTAGES OF AREA

1933 1990 2040

land
0<D<1
1<D<2
2<D<3
3<D<x4
4<D<5H
5«<D<6
6<D<L7
7<D<8
8<D<9
A<D<10
10<D<11
11<D<12
12<D<13
13<D<14
14<D<15
15<D<16
l6<D<17
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Given these conditions, the following changes in habitat are
anticipated in the study area. The existing shallow areas which
are out of the major flow paths will continue to collect sediment,
while the areas in the flow paths may become gradually deeper. 1In
the Burleigh Slough delta area and immediately downstream of Pap
Slough, sedimentation and delta formation will provide a small
amount of additional habitat for emergent plant species. Overall,
very little change in the aerial coverage of aguatic plants is
anticipated.

PROJECT GOALS AND OBJECTIVES
General Habitat Goals

The general habitat goal for Polander Lake is to enhance its
value for migrating waterfowl and for fish by improving habitat
diversity. This means creating or maintaining areas of varying
depth and providing conditions that would encourage the growth of
aquatic vegetation.

Since inundation, Polander Lake has experienced decreased
structural diversity and a subsequent change in the plant

communities it supports. Although the areal coverage of aguatic

vegetation has not changed significantly, the species composition
has. The Polander Lake area currently supports less than half the
emergent vegetation it did shortly after inundation. Plant
interspersion has also decreased substantially, with the remaining
emergent vegetation concentrated primarily along the lake's
shorelines, with the highest concentrations in the western and
northern portions of the lake. This is primarily a result of the
gradual loss of low-lying islands and shallow areas due to wind and
wave action, flood flows, and perhaps ice action. Changing flow
patterns and increased turbidity have also limited the areas of the
lake that are capable of supporting aguatic plants.

Pool 5A is an important staging area for waterfowl during the
spring and fall migrations. The study area is within the Upper
Mississippi River National Wildlife and Fish Refuge, and most of
Polander Lake is closed to waterfowl hunting. However, the area
does not provide ideal habitat. It could be substantially improved,
to more closely meet the objectives of closed areas of the refuge,
by increasing the quantity of plants important to waterfowl.

Polander Lake also supports an excellent and diverse fishery.
However, increased flows have decreased the lake's suitability for
a number of the fish species present. The area's suitability for
these species could be increased considerably by the reduction of
flows through the lake.

The general habitat goals for the 50-year future period have
been defined as increasing the lake's aquatic plant communities;
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maintaining or enhancing the 1lake's structural diversity; and
decreasing current velocities in the lake. The goals could be met
by reducing wave action, thereby decreasing the resuspension of
bottom sediments and allowing light penetration to greater depths;
and restricting inflows of turbid sediment~laden river water from
Pap Slough which would also increase light penetration along with
reduc1ng flows through the lake. (Decreasing wave action typlcally
is accompllshed by constructing islands. This would also require
dredging for island material which would increase structural
diversity in the area.)

Specific Project Objectives

For the purposes of design and future evaluation, more
specific project objectives were developed. Specific phy51ca1/
chemical objectives are required to arrive at an engineered
solution to the habitat problems. The stated project objectives are
narrowly defined to reflect those aspects of a project that could
be designed for and then monitored and evaluated in the future.
Meeting these objectives is not expected to be the only end
products that result from a project. Net positive effects should
also be experienced in other environmental aspects and outside the
immediate project area.

Considering the general habitat goals for Polander Lake, the
following specific objectives were developed:

i. Create a 50/50 interspersion of vegetation and open water
scattered throughout the lake.

This objective was based on the professional judgement of waterfowl
bioclogists working on the Upper Mississippi River. Observations of
backwater areas providing high quality habitat for waterfowl have
the characteristic of having an approximate 50/50 mix of open water
and areas with aquatic vegetation.

2. With the S0-percent vegetation, 20 to 30 percent should be
scattered beds of emergent aquatic vegetation.

This objective was based on the prof3531onal judgement of waterfowl
blologlsts working on the Upper Mississippi River. This objective
is primarily waterfowl oriented, though emergent vegetation does
have some fisheries wvalue. Emergent vegetation provides escape
cover for waterfowl and certain species are used by waterfowl for
food. The 20 to 30 percent figure was based on field observations
of areas on the river receiving high waterfowl use.

3. Maintain a minimum of 400 acres of the deep water (2 4 feet)
fish habitat that currently exists.

Deep backwater habitat on the Upper Mississippi River is critical
for the support of backwater fish communities, especially in
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providing winter habitat. This type of habitat is steadily being
lost all along the Upper Mississippi River due to the cumulative
effective of backwater sedimentation. It was determined to be a
reasonable objective for Polander Lake to attempt to maintain at
least the existing condition in terms of acres of water equal to or
deeper than 4 feet.

4. Reduce existing low flow velocities in a minimum of one-third
of the lake by 50 percent.

Current velocities in much of Polander Lake have reached the point
where they could be considered limiting for fry and juvenile fish
during the summer, and limiting for adult and yound-of-the-year
during the winter. This objective was established to reduce the
limiting effects of current velocity in at least a portion of the
lake. It was recognized current velocities could not practlcably
be reduced over a greater portion of the lake.

ALTERNATIVES
PLANNING OPPORTUNITIES

The physical characteristics of Polander Lake provide the
opportunity for habitat improvements. The opportunity exists to use
backwater material for island construction and, in turn, accomplish
fish habitat improvement at the borrow site. The proximity of the
navigation channel offers the opportunity to use channel
maintenance material that could result in a cost savings.

PLANNING CONSTRAINTS

Much of the study area in Polander Lake is designated as a
"closed area" where hunting and trapping are restricted during the
fall waterfowl migration to provide resting and feeding stopovers
for migratory waterfowl and to disperse waterfowl hunting
opportunities on the refuge. Work in this area would be prohibited
during the spring and fall migration seasons. Construction in the
closed area would likely be permitted at other times of the year.

Hydraulic constraints include not causing an unacceptable
increase in stage or producing unusual current patterns in the
backwater area and main channel, Also, any project should not
1mpede the functioning of the existing lock and dam 5A secondary
spillway.

Engineering constraints could include difficulties in
obtaining access to areas where construction could take place, high
dredging costs because of potential placement restrictions,
handling and placement of fine sediments, and providing stable
island designs given the project goals.
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Environmental concerns include potential impacts on nussel
beds. Of prime concern is that the existing aquatic vegetation
beds should not be adversely affected. Therefore, if at all
possible, material (i.e., for construction of islands, etc.) should
not be placed on identified productive beds. In addition, flow
patterns should not be significantly altered in such a way as to
increase impacts on these beds., The fish habitat in Polander Lake
is good. Any project that is constructed should minimize impacts
on the fishery.

There are three boat accesses in the immediate area, as well
as the Minnesota City Boat Club marina. Given the popularity of
the area to boaters, any project should minimize impacts to boating
patterns.

ALTERNATIVES IDENTIFIED

There are several limiting factors with regard to aquatic
vegetation within the study area that needed to be evaluated when
seeking ways of meeting project objectives.

a. Turbidity and suspended solids reduce light penetration
and restrict the depth of plant growth. In the summer of 1990,
which was not a particularly good year for aquatic vegetation
throughout much of this portion of the river, plant growth did not
occur at depths greater than 2.5 feet,

b. Wind and wave action reduce the amount of shallow water
areas (i.e., areas less than 3 feet) and resuspend sediment,
thereby reducing light penetration. Wave action can actually deepen
shallow areas through orbital motion created as the waves attack
shallow areas and shorelines.

c. High flows along with wind were instrumental in the
initial erosion of low-lying islands and shallow areas, weakening
plant root systems and preventing the expansion of plant beds.

d. Erosion due to ice also may have helped erode low-1lying
islands.

Taking into account these limiting factors, along with the
physical conditions of Polander Lake, it was determined that a
reduction in velocity throughout much of the lake and a decrease in
the wind and wave action could be accomplished. The turbidity in
Polander Lake would be decreased by reducing wave action., However,
given the physical setting of the study area, there appears to be
little other opportunity (with the exception of the Pap Slough
area) for reducing the amount of suspended solids coming into the
lake. To significantly lower this input, a major portion of the
incoming flow would need to be eliminated. This would require at
least partially closing Burleigh Slough. Work done on the Lansing
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Big Lake project in Iowa, which has a similar setting, shows that
even partial closures to reduce inflow could raise water surface
elevations during flood events to unacceptable levels.

It appeared that the method to accomplish the general goals
and specific objectives was by increasing the diversity of habitat
in Polander Lake. Structural alternatives were identified which
would fulfill project objectives primarily by manipulating
conditions that would affect one or more of the limiting factors
that in some combination contribute most to the lack of aquatic
plant growth in Polander Lake, In addition to looking at the
direct effects that a structural alternative would have in
achieving the objectives, opportunities for improving depths for
fish through construction techniques were also considered. In
addition to alternatives which could potentially fulfill the
project objectives, the no action alternative was considered. The
following are the basic alternatives initially identified.

Alternative 1. No Federal action.
Alternative 2. Creation of a modified moist soil unit.
Alternative 3. Creation of submerged island/barrier complex.

Alternative 4. Construction of a combination of islands, an
island/barrier complex, and/or protection of
existing islands.

ALTERNATIVES ELIMINATED FROM DETAILED EVALUATION

Following a preliminary review, most of the basic alternatives
were eliminated from further consideration. These are discussed
below along with the reasons for their elimination.

Alternative 1 - No Federal action

With this alternative, no project that would influence
Polander Lake would be implemented using Federal funds. The aqguatic
plant communities within Polander Lake would decrease slightly from
the current areal coverages of about 11 percent for emergent
species and 16 percent for submerged species, to less than 10.55
and 14.5 percent, respectively. Flows through the lake would remain
relatively unchanged. The area would continue to provide only
marginal habitat for migrating waterfowl and good habitat for fish
species present, such as centrarchids, which are generally
intolerant of flows. The specific details of future conditions with
the "No Action" alternative have been described in previous
sections of this report. This alternative would be considered only
1f no feasible action alternative could be found.
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Alternative 2 - Creatjon of a modified moist soil unit

This alternative would consist of enclosing an area extending
from the inlet of Burleigh Slough (R.M. 734.5) to lock and dam 5A
and from the navigation channel to the Minnesota shoreline. This
was not conceived to be a true moist soil unit with a complete
drawdown of water, but only an area in which water levels could be
lowered by a foot or so to promote seed germination and aquatic
plant growth in the shallow areas. Upon perusal of this proposal
it was determined that it was fraught with problems which in all
probablllty did not make it worth the potential benefits. The
primary reason for this decision was based on concerns of hydraulic
impacts. Because of the configuration of the river in this area
and past experience in other reaches of the river, it was felt that
river stages for the more frequent flood events could increase by
an undesirable amount with the construction of a dike to enclose
the moist soil unit. There would also be a greater potential for
increased rates of erosion on the main channel with this design.
Secondary major design problems of dike stability, construction of
a removable closure structure, and the need to assure the
functioning of the lock and dam 5A spillway as well as the dam;
environmental concerns about the effects of a drawdown on the
area's fisheries and on areas already considered to have "good"
habitat such as Twin Lakes; and the sheer cost of a study helped
lead to the determination not to pursue this alternative.

Alternative 3 - Creation of submerged islands

This alternative would consist of the creation of submerged
islands in strategic locations throughout the middle portion of
Polander Lake and closing off the opening in Pap Slough by
constructing a predominantly sand closure 800 feet 1ong across this
reach. With the construction of submerged islands, in addition to
providing more habitat suitable for emergent and submerged aquatic
plants, the areas of reduced flow behind the islands could also
provide additional protected habitat for fish, such as
centrarchlds, which prefer areas with little or no flow during the
winter months. Assuming that material used in construction of the
islands could be obtained from backwater sources within Polander
Lake, this could provide additional deepwater habitat for fish.
This alternative was eliminated from consideration as a sole
solution to the stated objectlves because of concerns over
longevity of the submerged islands. Unprotected submerged islands
placed in a high energy environment like Polander Lake would be
eroded fairly rapidly. Aerial photography taken in the lake since
inundation shows that erosion of low islands and shallow areas has
occurred historically. In all likelihood, this loss took place very
qulckly. Information gathered for another habitat project in pool
8 indicated that 36 percent of the islands present in the lower
part of this pool disappeared over an 8-year period (from 1939 to
1947} . Given the pool 8 data and the available information on
Polander Lake, it appears that rapid erosion occurred in this pool
as well,
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Because of the potential benefits associated with submerged
islands, this option was reassessed in conjunction with the
island/barrier complex option. Here, low-lying islands with
fairly substantial underwater extensions could be constructed in an
environment protected from wave action, (See alternatives
considered in detail.)

ALTERNATIVES CONSIDERED IN DETAIL

After elimination of the non-feasible alternatives,
alternative 4, construction of a combination of islands, an
island/barrier complex, and/or protection of existing islands, was
considered in detail. A number of features were considered for
incorporation into this alternative and are described below.

Island 2

This feature would be a closure structure which would close
the Pap Slough opening (figure 21). From field observations and
aerial photographs, it is apparent that the opening between Pap
Slough and Polander Lake is continuing to expand. This opening
allows ‘sediment laden water to enter the backwater, and is
responsible for much of the flow through the lake, especially in
the northeast portion of the lake. It is anticipated that
construction of a closure structure {(Island 1) to prevent flows
from Pap Slough from entering the backwater would provide a variety
of benefits. Flows in the northeast section of the lake would be
eliminated and flows throughout the remainder of the lake would be
reduced. In fact, it is anticipated that a 50-percent reducticdn in
current velocities in about one-third of Polander Lake could be
realized with this alternative. Area 1 on figure 13 indicates the
area of the 1lake in which flows would be eliminated or
substantially reduced with this alternative. The reduction in the
amount of turbid Mississippi River water entering the lake would
allow for greater light penetration, allowing plant growth in
deeper areas and in greater densities in the existing plant beds.
The relationship between turbidity and aquatic plant growth on the
Upper Mississippi River is not well understood. The LTRM is
conducting studies to better define this relationship. For the
evaluation of the effects of Island 1 and other potential features
it was assumed that the reduction in turbidity would increase the
depth to which aquatic plants would grow in Polander Lake from 3
feet to 4 feet,

It is anticipated that Island 1 would result in submerged aquatic
plants occupying just under 22 percent and emergent plants just
under 11.5 percent of the lake, a notable improvement over the
coverages of 14.5 and 10.5 percent, respectively, which would
result from the no action alternative.
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The habitat suitability for all life stages of fish, such as
centrarchids, would be improved by reduction in current velocities,
additional vegetation, reduced turbidity, and warmer winter water
temperatures.

Extending the barrier island that exists below the Pap Slough
opening along the main channel was not considered, because of the
desire to keep existing Burleigh Slough flow patterns undisturbed.
In addition, a boat access channel between Polander Lake and the
main channel is present in this area.

Island 2

This feature would involve construction of an island at the
downstream end of the Pap Slough barrier system (figure 21). With
the closure of Pap Slough, it was determined that a second island
would be beneficial in assuring that the present bathymetric
diversity in the upper portion of the lake would remain.
Currently, the area of Polander Lake below the Pap Slough opening
is very diverse in lake bottom elevations. This bathymetry was
created and sustained by both deposition in some areas due to the
influx of sediment and erosion due to Pap Slough flows. With the
closure of the Pap Slough opening, these processes will be
eliminated. There is reasonable expectation that the lake bottonm
in this area would level out due to wave action. The wave energy
imposed on the shallow areas may also hinder aquatic vegetation
from becoming established in the area. Consequently, construction
of an island to protect this area was considered.

The island would be constructed at the downstream end of the
Pap Slough island barrier system and would extend into Polander
Lake. Orienting the island across the predominant wind direction
would protect the upstream portion of the lake from wind and wave
action and would maintain the existing bathymetric diversity in
this area. It is anticipated that, with Island 2, wind and wave
energy in a substantial part of the northeast portion of the lake
would be reduced, allowing for the establishment of additional
aquatic vegetation. It is expected that the construction of island
2 in addition to Island 1 would result in submerged aquatic plants
occupying almost 25 percent and emergent plants 12.5 percent of the
lake, a notable improvement over the coverages of 14.5 and 10.5
percent, respectively, which would result from the no action
alternative.

The area's suitability for fish would be improved through
increased plant coverage and any additional deep water habitat
created through dredging of the material for island construction.

Island 2 was not considered as a stand-alone feature, but
would be constructed only in conjunction with Island 1.
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Island 6

This feature consists of construction of an island south of
Islands 7 and 8 as shown on figure 14 to protect a plant bed
located below Island 7 (see figure 10). Although construction of
Island 6 would reduce wind and wave action in a portion of the
lake, it would protect only about 1 acre of submerged aguatic
plants. This equates to only 0.1 percent of the submerged aquatic
plant community of the lake.

Islands 7 and 8

Polander Lake contains two remnant islands located in the
southeast portion of the lake (figure 14) which are in jeopardy of
being lost due to erosion. For cost estimation, these islands have
been designated as 7 and 8; however, Island 7 is the aforementioned
Island 66. These islands provide nesting habitat for waterfowl,
reduce wind and wave action, and provide areas protected from
flows. This feature includes protection of these islands with rock
riprap to prevent further erosion. With this feature, the aquatic
vegetation in the area of the islands would continue to receive
protection. Future areal coverage of submerdged aquatic vegetation
would be about 15.8 percent and emergent aquatic vegetation about
10.6 percent, a slight improvement over the 14.3 and 10.4 percent
coverages, respectively, anticipated with the no action
alternative.

Island Complexes A, B, or C

In addition to the features considered for the upstream
portion of the lake, construction of an island complex in the lower
portion of the lake to reduce wind and wave action, provide
additional areas for the establishment of aquatic vegetation, and
provide flow-free areas, was also considered. Although at first
glance it would be assumed that a wide variety of island complex
designs and locations are possible, after careful consideration of
the 1limiting factors and constraints, three final design
alternatives (Island Complexes A, B, and () were considered
(figures 15-17). The island complexes considered avoid areas where
vegetation is already established, do not disturb major flow
patterns through the lake, are located in relatively shallow areas,
and are situated to maximize the reduction of wind/wave action,
encourage the growth of the greatest amount of vegetation, and
protect existing vegetation beds. It was determined that one island
complex, located in a large, fairly shallow, unvegetated area in
the lower portion of Polander Lake, would best meet the desired
criteria.

Island Complex A - This complex (figure 15) would consist of
two major outer islands, each having inner bays formed through the
construction of island offshoots from the major islands. One major
island (approximately 2,400 feet long) would be located at the

35



downstream end of the designated island complex area. A second
2,200-foot-long island would be constructed at the upper end of the
same area. The two islands would be positioned perpendicular to
the predominant wind direction. Between the protective outer
islands, a series of smaller low-lying islands would be constructed
to form embayments.

Island complex A would provide a variety of benefits to the
Polander Lake area. It would provide habitat suitable for the
establishment of both submerged and emergent aquatic plants, with
ultimate coverages of 20.6 and 11.4 percent, respectively, a
substantial improvement over the 14.3 and 10.4 percent coverages,
respectively, anticipated with the no action alternative. Plant
diversity would increase. The island would also be instrumental in
reducing wind and wave action in a substantial portion of the lake,
as shown on figure 18. Wind and wave action can resuspend bottonm
sediments, increase turbidity, and retard plant growth. It is
anticipated that, with this feature, plant densities in existing
plant beds would also improve.

The construction of this island complex would improve the
area's suitability for fish in several ways. It would provide
additional vegetation, reduce turbidity, provide additional deep
water habitat, and provide areas with reduced current velocities.

Island Complex B - This island complex (figure 16) would
affect wind and wave action, as shown on figure 19. With this
feature, the resultant coverages of submerged and emergent aquatic
vegetation are expected to be 18.5 and 11.1 percent, respectively,
a substantial improvement over the 14.3 and 10.4 percent coverages,
respectively, predicted with the no action alternative. 1In
addition, plant diversity is expected to increase.

The construction of this island complex would improve the
area's suitability for fish in several ways. It would provide
additional vegetation, reduce turbidity, and provide areas with
reduced current velocities.

Island Complex C - This complex (figure 17) would consist of
a rectangular shaped island system. Its interior would be
completely enclosed, creating a 36-acre protected area. Shallow
depths would be created along the entire interior perimeter of the
island by placlng additional dredged material along its entire
periphery. This island complex would also provide habitat suitable
for the establishment of both submerged and emergent aquatic
plants. It 1is anticipated that with the construction of this
feature areal coverage of submerged aquatic plants within the lake
would be 16.6 and 10.9 percent, respectively, a notable improvement
over the 14.3 and 10.4 percent coverages, respectively, predicted
with the no action alternative. Plant interspersion would also
improve. Influenc1ng virtually the same area of the lake as Island
Complex B, this island complex would be instrumental in reducing
wind and wave action in a substantial portion of the lake.
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The construction of this island complex would improve the area's
suitability for fish in several ways. It would provide additional
vegetation, reduce turbidity, and provide areas with reduced
current velocities.

Combinations of Features

Since none of the above features alone would provide the
benefits necessary to meet the project objectives, combinations of
features were considered. In most instances, the benefits realized
with combinations of features are equal to the sum of the benefits
listed separately for each measure. However, the combination of
reduced flows through the closure of Pap Slough (Island 1) and
reduced wind and wave action (other islands) is expected to reduce
turbidity and increase light penetration to a degree greater than
their individual sums. This in turn would produce greater benefits
in terms of increased aquatic plant growth. The following
paragraphs discuss the benefits achieved through selected
combinations of features.

Islands 1, 2, & Complex A - With this combination of features
submerged aquatic plants could be expected to become established in
areas of the lake that are protected by the island complex, up to
3.5 feet in depth, and that are out of the remaining major flow
paths. This would increase the percentage of the lake with suitable
conditions for plant growth to about 45.9 percent. Aquatic plant
coverage would be expected to increase from the current levels of
11.5 percent and 16.4 percent to 13.5 percent and 33.1 percent for
emergent and submerged species, respectively. In addition, plant
interspersion would improve substantially.

Islands 1, 2, & Complex B - This combination of features,
would provide basically the same benefits as the preceding
combination, except on a smaller scale. With this combination of
features, it is anticipated that 43.5 percent of the area would
provide acceptable depths for plant growth. It is anticipated that
submerged and emergent aguatic plants would occupy 31.0 and 13.2
percent of the lake, respectively, a substantial improvement over
the current 16.4 and 11.5 percent coverages. In addition, plant
interspersion would improve substantially.

Islands 1, 2, & Complex C - This combination of features
provides basically the same benefits as the two preceding
combinations. With this combination, it is anticipated that 41.5
percent of the area would provide acceptable depths for plant
growth. Submerged and emergent plants would occupy 29.2 and 13.0
percent of the lake, respectively.

Islands 1, 2, 7, 8, & Complex A ~ With this combination of
features, submerged aquatic plants could be expected to become
established in areas of the lake that are protected by the island
complex, up to 3.5 feet in depth, and that are out of the remaining
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major flow paths. In addition, Islands 7 and 8 would continue to
provide protection to the existing vegetation in their vicinities.
This would increase the percentage of the lake with suitable
conditions for plant growth to about 48.5 percent. Aquatic plant
coverage would be expected to increase from the current levels of
11.5 percent and 16.4 percent to 13.7 percent and 34.8 percent for
emergent and submerged species, respectively. In addition, plant
interspersion would improve substantially.

Islands 1, 2, 7, 8, & Complex B - This combination of
features would provide basically the same benefits as the preceding
combination, except on a smaller scale. With this combination of
features, it is anticipated that 46.1 percent of the area would
provide acceptable depths for plant growth. It is anticipated that
submerged and emergent aquatic plants would occupy 32.7 and 13.4
percent of the lake, respectively, a substantial improvement over
the current 16.4 and 11.5 percent coverages. In addition, plant
interspersion would improve substantlally. Current and expected
plant coverage with this alternative is shown on figure 20.

Islands 1, 2, 7, 8, & Complex € - This combination of features
provides basically the same benefits as the two preceding

combinations. With this combination, it is anticipated that 44.1
percent of the area would provide acceptable depths for plant
growth, Submerged and emergent plants would occupy 30.9 and 13.2
percent of the lake, respectively.

ALTERNATIVE EVALUATION

To better quantify the benefits provided by each feature being
considered for implementation in alternative 4, habitat evaluation
analyses were conducted through the employment of two models. A
draft diving duck model (developed by R.D. Devendorf, St, Paul
District, COE in cooperation with the U.S. Fish and Wildlife
Service) was selected as the most representatlve for evaluating
waterfowl migratory habitat. In addition, to insure that the
proposed project would maintain or enhance the area's suitability
for the fish species present several models developed by the U.S.
Fish and Wildlife Service using Habitat Evaluation Procedures (HEP)
were considered. The bluegill model was selected for use because
of model modifications made to include an evaluation of winter
habitat quality for the species. Attachment 7 provides a more
detailed discussion on the application of the habitat evaluation
procedures for this project.

Although slightly different, both habitat evaluation
methodologies used provide a habltat suitability index which is
multiplied by the number of acres of available habitat to obtain
Average Annual Habitat Units (AAHU's). One habitat unit is defined
as one acre of optimum habitat. By comparing existing and/or
future without-project AAHU's to the number expected after the
proposed action, outputs of proposed actions can be quantified.
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An analysis comparing benefits (in terms of AAHU's) which
would be realized, associated first and annualized costs for
construction, and overall annual cost per AAHU for each feature
being considered for implementation was prepared. Results of this
analysis are shown in tables 8a and 8b.

As indicated in table 8a, construction of Island 1 proved to
be the most cost effective. However, the construction of Island 1
alone would only provide about 33 percent aquatic plant coverage,
which does not meet the project objective. Therefore, additional
features were incorporated until the project objectives were met,
or the cost per AAHU became prohibitive. An incremental analysis
of the alternatives is shown in tables 9a and 9b.

This analysis indicates that the most cost effective
combination of alternatives that provides the benefits required to
meet the project objectives is construction of Islands 1 and 2,
protection of Islands 7 and 8, and construction of island complex
B, The overall cost per AAHU for this combination is $901.

Construction of Island 6 would provide less than 10 AAHUs for
fish and none for waterfowl. The average annual incremental cost
per habitat unit gained with this proposal was calculated to be
$5,286., - Because of the high cost per unit benefit, this feature
was dropped from consideration.

An evaluation of potential floodplain effects was also
conducted. The island complexes are situated in a portion of
Polander Lake where they would not interfere with Burleigh Slough
water reaching the lock and dam 5A spillway, or the main channel.
Therefore, none of the island complex alternatives should affect
river flood stages. The closing of the Pap Slough inlet recreates
land that existed at that location prior to 1940. In addition, the
Weaver Bottoms project in pool 5 is much more restrictive than the
Polander Lake alternatives. Analysis of stage data at the headwater
of dam 5, the pool 5 control point, and the dam 4 tailwater show no
changes after the completion of the Weaver Bottoms project. This
would indicate that the Polander Lake alternatives would also have
no effect.
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AVEBRAGE ANNUAL COST PER HABITAT UNIT GAIN

TABLE DPR—8A

(1) [ ESTIMATED (2) | ESTIMATED TOTAL 3)(@)

INITIAL AVE ANNUAL | AVEANNUAL |AVE ANNUAL AAHU GAIN COST/AAHU

ISLAND INVESTMENT COST OM&R CoST DUCKS | FISH | AVERAGE | FISH & FOWL
1 $291,050 $25,857 $1,200 $27,057| 27.10| 17894 103.02 $263
2 $306,900 $27,265 $1,000 $28,265| 16.80| 26.20 21.50 $1,315
6 $279,400 $24,822 $1,000 $25,822 0.00 9.77 4 89 $5,286
78&8 '$119,600 $10,625 $1,100 $11,725 1.80 9.77 5.79 $2,027
COMPLEX A $2,006,652 $178,271 $1,300 $179,571| 2830| 78.34 53.32 $3,368
COMPLEX B $1,302,000 $115,670 $1,100 $116,770 9.00| 6310 36.05 $3,239
COMPLEX C $2,388,230 $212,171 $1,100 $213271| 16.20| 7087 43.54 $4,899
1-2-A $2,532,879 $225,021 $3,500 $228,521| 14070 283.44 212,07 $1,078
1-2-B $1,832,350 $163,082 $3,300 $166,382| 116.60| 268.24 192.42 $865
1-2-C $2,914,453 $258,920 $3,300 $262,220] 117.80| 276.04 196.92 $1,332
1-2-7-8-A| $2652,472 $235,646 $4,600 $240,246f 142.50| 291.70 217.10 $1,107
1-2-7-8-B| $1,951,950 $173,411 $4,400 $177,811] 118.40 27650 197.45 $897
1-2~-7-8-C|  $3,034,050 $269,545 $4,400 $273,945! 119.60| 284.30 201.95 $1,357

1) Initial investment is the estimated first cost of construction of the alternative. Costs are preliminary and used for the initial comparison of alternatives.

2) Estimated cost/year is the annualized first cost of construction based on a 50—year economic life and an 8 —-3/4 percentdiscount rate.
3} See attachment 7 *Habitat Evaluation Procedures* for methodology used in quantifying habitat gains.

4) Habitat Units (HU) reported are average annual habitat units and are the difference between the future —without and future—with project conditions.

5) Cumulative benefits are greater than the sum of the benefits of the individual features because of synergistic effects.
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TABLE DPR-9A
Incremental Analysis of Alternatives

Ave Annual | Ave Annual Average Annual ** Average Annual Cumulative
Alternative Cumulative |Incremental Species Habitat Unit Gain Incremental Cost/ | Ave Ann Cost/
Increment Cost * Cost Incremental Total Habitat Unit Gain | Habitat Unit Gain
Island 1 $27,057 $27,057 | Diving Duck 27.10 27.10
Bluegill 178.94 178.94
Average 103.02 103.02 $263 $263
Island 2 $54,617 $27,560 | Diving Duck 16.80 43.90
Bluegill 26.20 205.14
Average 21.50 124.52 $1,282 $439
Complex B $166,382 $111,765 | Diving Duck 7270 116.60
Bluegill 63.10 268.24
Average 67.90 192.42 $1,646 $865
Islands 7 & 8 $177,811 $11,429 | Diving Duck 1.80 118.40
Bluegill 9.77 278.01
Average 5.79 198.21 $1,976 $897
Island 6 $203,633 $25,822 | Diving Duck 0.00 118.40
Bluegill 9.77 287.78
Average 4.89 203.09 $5,286 $1,003

*  Cumulative cost is less than the sum of the individual costs because of elimination of duplicate costs.

** Cumulative benefits are greater than the sum of the benefits of the individual features because of
synergistic effects.
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SELECTED PLAN WITH DETAILED DESCRIPTION/
DESIGN AND CONSTRUCTION CONSIDERATIONS

The selected plan of action consists of a number of features
which, when added together, would maintain and credate additional
diversity in the lake area. More specifically, the opening between
Pap Slough and Polander Lake would be closed (Island 1), an island
would be constructed at the downstream end of the existing barrier
island system which runs between Pap Slough and Polander Lake
(Island 2), two eroding islands in Polander Lake would be protected
(Islands 7 and 8), and a series of islands would be constructed at
the lower end of Polander Lake (Island Complex B). Each segment of
the recommended plan is discussed below. Figure 21 shows a plan
view, with cross sections for the major portions of each island
shown on figure 22. (Attachment 8 gives in-depth information on
island design features.)

The closure of Pap Slough (Island 1) would be accompllshed by
placlng sand fill material along this 800-foot-wide opening. The
maximum height of £ill would be at elevation 656 feet msl, which is
5 feet above the normal pool elevation. The top width of the
barrier island would be 20 feet. Sides slopes would be 1V:3H along
the island cross section. Rock fill would be placed on the Pap
Slough side of the barrier to protect it from the erosive forces
caused by flow through the slough. Sand fill and rock protection
riprap would be required on the existing island for 300 feet
downstream of the proposed barrier. The Polander Lake side of this
island would be constructed with a 40-foot-wide berm. The berm is
designed to provide sufficient material so that a natural beach
would form over time along this stretch. It is estimated that
construction of this barrier would require approximately 21,340
cubic yards of sand. The sand fill would be capped by a 6- 1nch
layer of topsoil (300 cubic yards) and seeded. It is estimated
that 1,780 cubic yards of rock £ill would be needed to protect this
barrler. Dredging may be necessary for access. Every effort would
be made to use this material for island construction,

The island at the downstream end of Pap Slough which extends
into Polander Lake (Island 2) would be approximately 1,000 feet in
length. This island would not be connected to the ex1st1ng barrier
island system, but would begin approx1mately 100 feet from the
present shoreline. A gap was left in order to protect an existing
vegetation bed that was found bordering the tip of the island. The
new island would be at the same elevation as Island 1 and would
have the same cross sectional configuration as this island. Riprap
would be placed on the downstream side of the island to provide
erosion protection due to both wind and boat generated waves. It
is estimated that about 24,310 cubic yards of sand, 1,140 cubic
yards of fines, and 2,160 cublc yards of riprap would be needed to
construct this 1sland.

Island Complex B at the lower end of the lake would consist of
two major outer islands and three inner islands. The outer islands
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would provide protection from wave action to all inner islands.
The major upstream island (Island 3) would have the same cross
section configuration as the Pap Slough barrier island. Riprap is
needed along the entire upstream portion of the island because of
the lack of protection from winds (and the subsequent wave action)
coming down the river valley. The inner side of this island would
be protected by the second major island which is to be constructed
about 1,000 feet downstream. For this lower major island (island
4), the upstream face is again protected by the presence of the
upper 1island. The downstream side of the island has some
protection from the dam. These features, plus the shape of the
island (which maximizes 1its concave surfaces), should provide
sufficient protection to this island from erosive forces over the

'long term. Riprap is required in areas where wave energy presents

greater chances for erosion. This is typically in areas where
waves can attack from more directions (the ends) and where there
are unprotected convex shapes. (Riprapped areas are noted on
figure 21.) The height of these outer islands is the same as
discussed for Island 1.

The inner connections, Islands 3a, 4a, and 4b, are about 675,
415, and 775 feet in length, respectively. Fach would be at a
lower height (elevation 654 feet msl) than the surrounding islands.
This is possible because of the protection offered by the two major
islands. Side slopes would be 1 foot vertical for each 10 feet
horizontal. This gradual side slope allows for quicker
establishment of more extensive aquatic vegetation beds.

The total amount of sand used to construct this entire island
complex would be 129,830 cubic yards. The quantity of fines was
estimated to be 37,250 cubic yards, with rock £ill totaling 4,480
cubic yards. A breakdown of quantities for various segments of
this lower island complex can be found by referring to the detailed
cost estimate in attachment 5.

The two remnant islands (Islands 7 and 8) in Polander Lake
would be protected by placing rock fill along their eroding banks.
It is estimated that approximately 445 linear feet of shoreline
would be riprapped on Island 7 and 365 feet on Island 8, requiring
approximately 979 and 803 cubic yards of rock fill, respectively.

To promote the growth of emergent vegetation, plants of
various species would be collected locally and planted in the upper
end of Polander Lake in areas protected by the newly constructed
barrier island system. Plants would also be placed along the
interior islands of the major downstream complex. Willows would be
planted along non-riprapped portions of all major islands. Species
and quantities of plants collected, along with collection
locations, would be coordinated with the appropriate State and
Federal agencies.
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Based on current information, the following is offered as the
likely method of construction for the various project features.
Given the quantity of island fill required, all sand material would
likely be hydraulically dredged. The following criteria were used
in identifying potential borrow sources.

a. The borrow material must be acceptable for its intended
use, both from an engineering (particle size) and an environmental
(contaminants, excavation impacts) perspective.

b. It is desirable for the borrow material to be within the
practical reach of a hydraulic dredge (10,000 feet).

c. In order to obtain additional environmental benefits, the
priority for obtaining borrow is backwater areas, side channels,
and the main channel, in that order.

The expected method of construction for each of the structures
is as follows:

Island 1 - Sand for this structure would be taken from Pap Slough
because it is a viable source of sand immediately adjacent to the
structure. It is considered impractical to attempt to obtain sand
for this structure from the backwater areas to the west because of
the high quality habitat present and the poor access conditions for
dredging equipment. In addition, no suitable sand deposits of
sufficient quantity and quality have been identified in this
backwater area. Fine material for capping this structure would be
obtained adjacent to the structure or from the backwaters nearby
(figure 23}. :

Island 2 - Sand for this structure could possibly be taken from the
Burleigh Slough delta area (figure 23). Further investigations are
required to determine if suitable quantities of acceptable material
are available from the Burleigh Slough delta area. If suitable sand
for this structure cannot be found in backwater areas, the sand
would be taken from Pap Slough. Fine material for capping Island 2
would be obtained from the downstream or southerly side of the
island.

Complex B - Sand for the Complex B islands could be taken from the
Lost Island area or possibly the Burleigh Slough delta area (figure
23) . Further investigations are required to determine if suitable
quantities of acceptable material are available from the Burleigh
Slough delta area. Further testing of the Lost Island area
sediments is required to determine their suitability for use in
island construction. However, based on current information, it
appears Lost Island material may be suitable for construction of
the inner islands and/or the interior portions of the outer
islands. If suitable material for the Complex B structures cannot
be found in backwater areas, the sand would be taken from Pap
Slough. Fine material for capping the islands within this complex
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will come from the upstream side of Island 3 and the downstream
side of Island 4 (figure 23).

In summary, Pap Slough provides a guaranteed source of sand
material. During the plans and specifications stage, potential
sources of suitable fill material from backwater sources such as
Lost Island and the Burleigh Slough delta will continue to be
pursued. In addition, if channel maintenance dredging is occurring
at the time the project is being constructed, the use of channel
maintenance material will be pursued. Channel maintenance material
will be used if it is determined that the cost savings outweigh the
environmental benefits that may be foregone by not using a
backwater or side channel site.

The bank protection materials for Islands 7 and 8 would be
barged to the islands and placed using mechanical equipment. Some
shaping of the banks may be required prior to placing of the rock.

Access channels for construction will likely be required for
some of the project features, most notably Complex B. Material
excavated in the process of gaining access would be used as topsoil
on the Complex B islands or disposed of on a barren area on the
existing barrier islands located just upstream of lock and dam 5A.

ENVIRONMENTAL EFFECTS

An environmental assessment has been conducted for the
proposed action, and a discussion of the impacts on habitat
conditions follows. As specified by Section 122 of the 1970 Rivers
and Harbors Act, the categories of impacts listed in the
Environmental Impacts Matrix (table 10) were reviewed and
considered in arriving at the final determination. In accordance
with Corps of Engineers regulations (33 CFR 323.4(a)(2)), a Section
404 (b) (1) evaluation was prepared and is included as attachment 2
of this report. Application will be made to the State of Minnesota
regarding water quality certification under Section 401 of the
Clean Water Act. The Finding of No Significant Impact (FONSI) will
be signed after the public review period has elapsed, any issues
have been resolved, and the water quality certification has been
obtained.

47



8%

Table DPR-10

ENVIRONMENT AL IMPACT ASSESSMENT MATRIX _ .~ MAGNITUDE OF PROBABLE IMPACT
POLANDER L AKE EMP NCREAS) B NO S " INCREASING L em—— >
NAME OF PARAMETER ©. APPRECIABLE " ADVERSE IMPACT .

A SOCIAL EFFECTS EFFECT MINOR  SUBSIANTIAL SIGNIFICANT

1. Noise Levek X (Temporary)

2. Aesthetic Values X

3. Recreational Opportinities X

4, Transportation

5. Public Health and Safety

6. Community Cohesion { Sense of Unity)

7. Community Growth & Devebpment

8. Business and Home Relocations

9. Existing/Potential Land Use

L E F P ol Pl P

10. Controversy

B ECONOMIC EFFECTS

1. Property Values

2. Tax Revenues

3. Public Facilities and Services

4. Regional Growth

E R E A E El P

5. Employment

6. Business Activity X

7. Farmland/Food Supply

8. Commercial Navigation

9. Flooding Effects

e LR P

10. Enerpy Needs and Resources

C. NATURAL:RESOURCE EFFECTS:

1. Air Quality ) X (Temporary)

2. Terrestrial Habitat

HH

3. Wetlands

4. Agquatic Habitat

5. Habitat Diversity and Interspersion

X

6. Biological Productivity

7. Surface Water Cuality X X (Temporary)

8. Water Supply

9. Groundwalter

10. Soils

K=

11. Threatened or Endangered Species

1. Historic Architectural Vales

b

2. Pre—Hist & Historic Archeological Valjes




RELATIONSHIF TO ENVIRONMENTAL REQUIREMENTS

The proposed project complies fully with applicable
environmental statutes and Executive Orders for the current stage
of planning. Among the more pertinent are the National
Environmental Policy Act of 1969, as amended; the Fish and Wildlife
Coordination Act of 1958, as amended; the Clean Water Act of 1977
(with acquisition of the water quality certification); the Clean
Air Act, as amended; the National Historic Preservation Act of
1966, as amended; the National Wildlife Refuge System
Administration Act; the Endangered Species Act of 1973, as amended;
the Land and Water Conservation Fund Act of 1965, as amended;
Executive Order 11990 - Protection of Wetlands; Executive Order
11988 - Floodplain Management; and USACE ER 1105-2-~100.

NATURAL RESOURCE EFFECTS

Water Quality

The effects of the proposed project on water quality are
described in detail in the attached Section 404(b) (1) Evaluation
(attachment 2). Some short-term negative effects are possible due
to construction activities. Localized turbidity plumes and
increased suspended solids levels would be expected during dredging
and open-water disposal during island construction. However, the
use of clean sand for island construction and rock riprap should
reduce the impacts on water quality. Releases of contaminants
should be minimal due to the use of relatively uncontaminated
material. Sediment core samples collected by the Corps of Engineers
during April 1990 indicated that contaminants of concern were
comparable to other backwater areas of the Upper Mississippi River.
No pesticides or PCBs were present in detectable concentrations.
Table 4 summarizes the results of the bulk chemical analysis of the
samples taken. Once borrow and disposal areas are more closely
identified, further sediment analysis may be required. The long-
term effects on water quality are expected to be positive because
of lower flow velocities and the introduction of less turbid river
water into the backwater lake.

Reduced inflows of Mississippi River water with the closure of
the Pap Slough opening should result in minor increases in water
temperatures in the northeast portions of the backwater during the
winter. Slightly higher water temperatures would provide improved
habitat conditions for a variety of organisms, especially fish,
during the winter months.

Aquatic Habitat

Construction of the proposed closure structure and islands
would cover approximately 26.6 acres of lake bottom and eliminate
any benthic organisms in that area. However, the new benthic
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habitat created would be quickly recolonized. Approximately 8 acres
of the new substrate created through construction of the islands
would be below low control pool elevation. This new substrate would
provide habitat more variable in depth that which currently exists,
and the rock riprap required on portions of the islands would
provide a more diverse substrate. With increased water clarity and
additional shallow areas, aquatic vegetation coverage would also
increase. Aerial coverage of submerged species would increase from
16.4 to 32.7 percent and emergent species from 11.5 to 13.4
percent. The project would also provide a better interspersion of
vegetation and open water areas. In addition, the densities of
vegetation in existing plant beds are expected to increase.

Fish and Wildlife

The proposed project is designed to improve the habitat in
Polander Lake for both fish and wildlife. Polander Lake is located
within the Upper Mississippi River Wildlife and Fish Refuge and is
an important staging area for migrating waterfowl., Consequently, it
has been designated as an area closed to hunting and trapping.
However, the area does not support adegquate aquatic vegetation.
This project would improve the habitat for waterfowl by increasing
the submerged and emergent aguatic vegetation and its interspersion
throughout the lake. In addition, the islands proposed for
construction would provide areas protected from wind and waves,
Once vegetation was established on the islands, they would provide
additional waterfowl nesting habitat in the area. These areas would
provide nesting areas relatively safe from predation.

Decreasing current velocities in a minimum of one-third of the
lake by at least 50 percent would benefit fish species, such as
centrarchids, which are generally intolerant of flows. In
addition, the reduction of inflows of Mississippi River water
during the winter should slightly increase water temperatures in
the northeast portion of the lake, also benefiting fish. The
increased vegetation would provide additional cover for fry and
fingerlings.

In addition to providing spawning areas for fish, the rock
riprap used for island protection would provide habitat much more
productive for macroinvertebrates than that which currently exists,
The increased macroinvertebrate production would increase the food
available for fish,

Dredging would provide increased diversity by providing
additional deepwater areas, also beneficial for the fish species
present.

Construction of the proposed islands would bury and eliminate
any benthic organisms, including mussels, in those locations.
Dredging would eliminate any benthic organisms in borrow areas.
However, mussel surveys conducted in the areas of proposed
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construction indicate that the proposed islands are located in
areas supporting only sparse mussel populations. Areas designated
for dredging of material for island construction have been selected
to avoid areas containing substantial mussel populations.

Wetlands

The proposed project would involve work in a lacustrine
gsetting. No wetlands would be affected.

Threatened and Endangered Species

A biological assessment of the proposed project was completed
to determine the potential effects on Federally- and State of
Minnesota-listed threatened and endangered species, including the
following Federally-listed species: Higgins' eye pearly mussel
(Lampsilis higginsi), peregrine falcon (Falco peredgrinus), and bald
eagle (Haliaeetus leucocephalus).

No nesting sites for the peregrine falcon are known to exist
in the immediate vicinity of Polander Lake. However, they may use
the area for feeding and roosting, and during migrations. Minor
disturbances during construction should not influence their long-
term use of the area.

Higgins' eye pearly mussels are not known to occur in Polander
Lake. During a mussel survey conducted on June 16, 1991, no shells
or living specimens of Higgins' eye pearly mussels or any other
threatened or endangered species were collected.

There are two former bald eagle nesting sites located in the
project area. Neither of these nests were active during 1991.
However, the territory may still be active. Should an active nest
be found, the appropriate State and Federal authorities would be
contacted and project activities adjusted to avoid disturbance of
the eagles.

It has been determined that the proposed project would not
affect any threatened or endangered species. The proposed project
has been coordinated with the U.S. Fish and Wildlife Service and
the Minnesota Department of Natural Resources, who agree with this
determination (attachment 3, letters dtd. August 2, 1991).

Air Quality

The proposed project would have minor temporary effects on air
quality. Exhaust emissions from construction equipment would
degrade the air quality slightly for short periods. These
temporary changes in air quality could disturb people and wildlife
using adjacent areas, but the overall effect on people, wildlife,
and vegetation would be negligible.
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SOCIOECONOMIC EFFECTS

The proposed project could improve the economic and social
benefits in the Polander I.ake area. Improving the quality and
quantity of aquatic vegetation and providing enhanced habitat for
waterfowl and fish would have a minor positive impact on the
aesthetic qualities of the area. Commercial fishing might also
improve. During construction, there could be temporary disruption
of normal activities. However, the long-term economic and social
benefits would outweigh any adverse effects,.

RECREATIONAL EFFECTS

The proposed project would improve recreation in the Polander
Lake area as a by-product of the habitat improvements for fish and
wildlife. Increasing the diversity of the lake bottom, improving
the variety and quantities of aquatic vegetation, and improving the
water gquality would improve the habitat and attract fish and
wildlife to the area. The improvements would probably result in
increased recreational.activity. Project construction may cause
some temporary interruption of the recreation activities in the
area. However, the long-term benefits would far outweigh any
negative impacts.

CULTURAL RESOURCES EFFECTS

In accordance with the National Historic Preservation Act of
1966, as amended, the National Register of Historic Places has been
consulted. There are no sites on or determined eligible for the
National Register in the project area. Coordination with the
Minnesota State Historic Preservation Officer (attachment 3, letter
dtd. May 9, 1990) revealed that there are no reported historic or
archaeological sites in the project area that would be affected by
the proposed project.

SUMMARY OF PLAN ACCOMPLISHMENTS

Habitat evaluation procedures were used to quantify projected
benefits from the project. The details of the evaluation are
presented in table 8. In summation, the proposed project would
increase the habitat suitability index value of the area from 0.58
to 0.69 for migrating waterfowl and from 0.26 to 0.49 for bluegill,
the representative fish species. The average annual habitat unit
gain would be 118,40 and 276.50 for waterfowl and bluegills,
respectively.

The proposed project would increase the aerial coverage of
aquatic vegetation to approximately 46.1 percent, as near as
practicable to the 50-percent optimum. Emergent species would
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compose about 29.1 percent of the vegetation and would be
interspersed throughout the lake, meeting the project objective.
The proposed project would not affect the existing deep water
habitat (>4 foot depth) of the lake. It is anticipated that with
this project low flow velocities in at least one-third of the lake
would be reduced by 50 percent, meeting the project objective.

The proposed project would substantially 1mprove the quality
of the habitat for migrating waterfowl and fish in the Polander
Lake area, providing near optimal conditions for those species.

OPERATION, MAINTENANCE, AND REPAIR
GENERAL

Upon completion of construction, the U.S. Fish and Wildlife
Service would accept responsibility for operation and maintenance
(O&M) of the Polander Lake project in accordance with Section
906 (e) of the Water Resources Development Act of 1986, Public Law
99-662, and subsequent Annual Addendums. The non-Federal sponsor
would be. the Minnesota Department of Natural Resources. Specific
operation and maintenance features would be defined in a project
operation and maintenance manual which would be prepared by the
Corps of Engineers and coordinated with the involved agencies
during the plans and specifications phase.

OPERATION

No operation is anticipated with the proposed project.

MAINTENANCE AND REPAIR

The project is designed to require little maintenance., The
major islands are expected to be overtopped during the 4-year flood
event, and erosion could occur during these times. Minor erosion
and riprap displacement could also occur during storm events and/or
due to ice action. Generally, maintenance and repair requirements
would include maintaining vegetation on the major islands only and
repairing minor erosion and riprap displacement on these islands,
Some erosion would occur along the inner islands of the lower
island complex. However, this should not reduce their function,
which is to provide a substrate for aquatic vegetation and quiet
bays. No maintenance of these islands would be required. Some
erosion of the berm on the major islands (1,2,3 and 4) would also
occur after construction. This is expected and is necessary for a
stable shoreline to develop. An operation and maintenance manual
detailing maintenance requirements would be prepared by the Corps
during the plans and specifications phase. Development of the
manual would be coordinated with the U.S. Fish and Wildlife Service
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and the Minnesota Department of Natural Resources. Over the
50-year project life, the average annual operation and maintenance
costs of the project are estimated to be $3,900. A breakdown of
projected costs is contained in table 11.

Table DPR-11
Estimated Operation and Maintenance Costs

Item Amount
a. Inspection and reporting $ 400
b. Riprap replacement 2,500
c. Bank repair 1,000
Total annual cost $3,900

Note: (1) Total projected operation and maintenance costs over a
50-year project life are estimated to be $195,000.

(2} Following are the calculations used to arrive at
costs shown in the table. These are rounded off to the nearest $50
when shown in the above table.

a. Inspection: (1/2 man-day/job x 8 hr/man-day x $30/hr) + (50
miles/job x $0.25/mile) = $130/job, $130/job x 2 times/year = $260

Reporting: (1/2 man-day/job x 8 hr/man-day x $30/hr) = $120

b. Over the 50-year period, an average of 50 cy of riprap would
be replaced per year: (50 cy/year * $50/cy) = $2,500

c. Island erosion: (100 cy/year * $10/cy) = $1,000

PROJECT PERFORMANCE EVALUATION

A monitoring plan for project evaluatlon was designed to
directly measure the degree of attainment of the selected project
objective. The plan is described below and presented in tables 12
through 14.

Monitoring activities would be closely coordinated with any
similar efforts by the Long-Term Resource Monitoring program.
Information gathered by local resource agencies on a routine basis,
such as test netting or creel census and information on angling
success, would also be used. The Polander Lake project has high
potential to be included in a biological response monitoring
program which would be designed to quantify the effects of
constructed islands on wave energy, suspended solids, and aquatic
plant growth.
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TABLE DPR-12

PROJECT OBJECTIVES AND ENHANCEMENT FEATURES

Potential Enhancement Potential
1) Project Enhancement {2) Future Future
Objective Accomplishment Feature Units Existing Without With
Create a 50/50 46.1% vegetative island 1 Percent 27.9% vegetative 24.8% vegetative 46.1% vegetative
interspersion of cover Island 2 aerial cover cover cover
vegetation and Complex B coverage
open water Island 7 & 8
20—-30% of vegetation  29.1% of vegetation Island 2 Percent 41% of vegetation  42% of vegetation  29.1% of vegelation
emergent emergent Complex B aerial emergent emergent emergent

Island 7 & 8 coverage
Maintain 400+ acres Maintains 400+ acres Istand 1 Acres 400+ acres 400+ acres Maintains 400+ acres
=>4'in depth =>4 in depth Istand 2 =>4’ in depth =>4"in depth =>4 indepth
(fish habitaf) (fish habitat) {fish habitat) {fish habitat) (fish habitat)
Reduce low flow Reduces low flow Island 1 Fifsec Unacceptable low  Unacceptable low  Reduces low flow
velocities in 1/3+ velocities in 1/3+ and flow current flow current velocities in 1/3+
of the lake by 50%+ of the lake by 50%+ acres velocities velocities of the lake by 50%+

(1) Areas with reduced low —flow current velocities with the proposed project are shown on figure 19.
(2) Compilation of detailed flow rates and patterns is not complete as of the date of this report.



TABLE DPR-13
UMRS-EMP Monitoring and Performance Evaluation Matrix

Type of Responsible Implementing Funding
Activity Purpose Agency Agency Source Remarks
Sedimentation  System-wide problem definition USFWS USFWSs LTRM  Lead into pre-project
Problem [to PA(8)9]*. Evaluate (EMTC) monitoring; define desired
Analysis planning assumptions. conditions for plan
formulation.
Pre-project Identify and define problems Sponsor Sponsor Sponsor  Should attempt to begin
Monitoring at specific sites. defining baseline.
Baseline Establish baselines for Corps Field stations or LTRM  Should be over several
Monitoring performance evaluation. sponsors thru Cooperative ~ *#%¥¥  years to reconcile
Agreements, or Corps.** pertubations.
Data Collection 1. Identify project objectives. Corps Corps HREP  After fact sheet. Data may
for Design 2. Design of project. : aid in defining baseline.

3. Develop Performance
Evaluation Plan.

Coenstruction Assure permit conditions Corps Corps HREP

Monitoring met,

Performance Determine success of projects. Corps Field stations or LTRM  After construction.
Evaluation sponsors thru Cooperative  ¥¥¥%

Monitoring Agreements, sponsor thru

O&M***, or Corps. **

Analysis of L. Determine critical impact USFWS USFWS LTRM Biological Response Study
Biological levels, cavse-effect relationships, (EMTC) tasks beyond scope of
Responses to and long-term losses of Performance Evaluation,
Projects significant habitat. Problem Analysis, and

2. Demonstrate success or Corps Corps/USFWS LTRM Trend Analysis.

response of biota. (EMTC)/Others hA

*Refers to Sedimentation Problem Analysis Tasks, pages 35-36, LTRM Operating Plan

**#Choice depends on logistics. When done by the States under a Cooperative Agreement, the role of the EMTC will be to:
(1) advise and assist in assuring QA/QC consistency, (2) review and comment on reasonableness of cost estimates, and

(3) be the financial manager. If & private firm or State is funded by contract, coordination with the EMTC is required to
assure QA/QC consistency.

##+Some limited reporting of information for some projects (e.g., waterfowl management areas) could be furnished by
on-site personnel as part of O&M.

#+++Requires a transfer of allocations from the Habitat Project account to the LTRM account.
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TABLE DPR—14
Pre— and Post—Construction Measurements

Projected
Project Enhancement Unit of Measurement Monitoring Cost per
- Goal Obiective Feature Measure Plan Interval Effort
Enhance the value |Create a 50/50 Island 1 Percent |Yearly vegetation Annual $5,000
of Polander Lake |interspersion of Island 2 aerial surveys 3 and 5 years
for migrating vegetation and Complex B coverage post—
waterfowl open water Island 7 & 8 construction
20—-30% of vegetation |lIsland 2 Percent |Yearly vegetation Annual, pre— Included in
Enhance the value |emergentin scattered |[Complex B aerial surveys 3 and 5 years above
of Polander Lake’s |beds Island 7 & 8 coverage post—
fishery construction
Maintain 400+ acres Island 1 Acres Bathymetric Annual, $4,000
=>4'in depth Island 2 surveys 1 and 5 years
post—construction
Reduce low flow Island 1 Ft/sec Measure iow—flow Biannual, pre— $4,000
velocities in 1/3+ acres velocities summer 1 and 5 years
of the lake by 50%+ and winter post-—-construction
Degrees |Measure temperatures
summer and winter

Average annual monitoring cost over the 50—year project life = $680.




COST ESTIMATE

The total project cost for the selected plan was estimated to
be $1,951,150. This cost does not include prior allocations of
$80,000 for general design (planning). A detailed cost estimate is
contained in attachment 5. A summary of costs is shown in table 15.

Table DPR-15
Summary of Total Project Costs

Iten cost
Island Construction
Island 1 $199,750
Island 2 234,400
Island 7 50,000
Island 8 44,000
Island 3 398,500
Island 3a 148,400
Island 4 351,300
Island 4a 82,400
Island 4b 153,400
Plantings : 8,000
Engineering and Design‘" 178,000
Supervision and Administration 103,000
Total $1,951,150

™ This does not include prior allocations of $80,000 for general
design (planning).

REAL ESTATE REQUIREMENTS

All construction features of the proposed project would be
located on land owned by the Corps of Engineers and managed by the
U.S. Fish and Wildlife Service as part of the Upper Mississippi
River National Wildlife and Fish Refuge. Appropriate agreements
would be made with the U.S. Fish and Wildlife Service to construct
the island system on the refuge. ‘

SCHEDULE OF DESIGN AND CONSTRUCTION

Funds for plans and specifications can be provided by
Headquarters, U.S. Army Corps of Engineers (HQUSACE), prior to
approval of the project by the Assistant Secretary of the Army
(Civil Works), upon a recommendation from Civil Works Planning
after HQUSACE staff review of the final report. As described in
this report, this work would include additional soil borings at the
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proposed island £ill borrow sites. The remaining review and
approvals, major work tasks, and a schedule for proiject
construction follow:

Requirement Scheduled Date

Subnmit final Definite Project Report to
North Central Division, US Army Corps of
Engineers

Submit final Definite Project Report to
Headquarters, US Army Corps of Engineers

Obtain plans and specifications funds

Obtain construction approval by Assistant
Secretary of the Army (Civil Works)

Complete plans and specifications
Advertise for bids
Award contract | June 1993

Complete construction September 1994

IMPLEMENTATION RESPONSIBILITIES

The responsibilities of plan implementation and construction
fall to the Corps of Engineers as the lead Federal agency. After
construction of the project, project operation and maintenance
would be required for features of the islands as outlined in the
OPERATION, MAINTENANCE, AND REPAIR section of this report. These
actions would be the responsibility of the U.S. Fish and Wildlife
Service in cooperation with the Minnesota Department of Natural
Resources,

Should rehabilitation of the Polander Lake project which
exceeds the annual maintenance requirements be needed (as a result
of a specific storm or flood), the Federal share of rehabilitation
would be the responsibility of the Corps of Engineers. Performance
evaluation, which includes monitoring of physical/chemical
conditions and some limited biological parameters, would be a Corps
responsibility. Attachment 4 contains a draft copy of the formal
agreement that would be entered into by the Corps of Engineers and
the U.S. Fish and Wildlife Service. The Memorandum of Agreement
formally establishes the relationships between the Department of
the Army, represented by the Corps of Engineers, and the U.S. Fish
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and Wildlife Service in constructing, operating, and maintaining
the proposed Polander Lake project.

The Minnesota Department of Natural Resources provides
technical data and advisory assistance during all phases of project
development and acts as the non-Federal sponsor.

COORDINATION, PUBLIC VIEWS, AND COMMENTS

The proposed project has been coordinated with the USFWs,
Wisconsin and Minnesota Departments of Natural Resources, the
Minnesota State Historic Preservation Office, and the Minnesota
State Archaeologist. Correspondence is contained in attachment 3.

This report will be sent to Congressional interests;
appropriate Federal, State and local agencies; special interest
groups; interested citizens; and others listed in attachment 3.

CONCLUSIONS

The Polander Lake habitat rehabilitation and enhancement
project presents an opportunity to improve migrating waterfowl and
fish habitat. At present, the area does not support adequate
aquatic plant communities which provide the food necessary for
waterfowl during mlgratlon. In addition, the high current
velocities present in the lake degrade the habitat suitability for
fish, especially centrarchids.

Numerous measures aimed at correcting these problems were
considered. The recommended project consists of constructing a
barrier island to prevent flows from entering the lake through Pap
Slough, construction of an island at the lower end of the Pap
Slough barrier complex, riprapping of two existing islands in the
lower portlon of the lake which are in danger of dlsappearing due
to erosion, and construction of an island complex in the lower
portion of the lake. With incorporatlon of these features,
Polander Lake would provide near optimum conditions for migrating
waterfowl and fish,

The habitat enhancement that would be gained by the Upper
Mississippi River System from implementation of the recommended
project justifies expenditure of public funds for preparation of
plans and specifications and for construction.
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RECOMMENDATION

I have weighed the accomplishments to be obtained from this
habitat improvement project against its cost and have considered
the alternatives, impacts, and scope of the proposed project.
Construction and armoring of islands in Polander Lake would reduce
flow velocities in the lake and provide ample additional habitat
suitable for the establishment of aquatic vegetation. In my
judgment, the cost of the proposed project is a Jjustified
expenditure of Federal funds., I recommend that higher authority
approve construction of the habitat rehabilitation and enhancement
features of the Polander Lake, Minnesota, project at a total
estimated cost of $1,951,150, which would be a 100-percent Federal

cost according to Section 906(e) (3) of the 1986 Water Resource
Development Act.
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Planning Division
Environmental Resources

FINDING OF NO SIGNIFICANT IMPACT

In accordance with the National Environmental Policy Act of 1969,
the St. Paul District, Corps of Engineers, has assessed the
environmental impacts of the feollowing project:

POLANDER LAKE
HABITAT REHABILITATION AND ENHANCEMENT PROJECT
POOL 5A, UPPER MISSISSIPPI RIVER
WINONA COUNTY, MINNESOTA

The purpose of the proposed project is to enhance the value of
Polander Lake for migrating waterfowl and its fishery by
constructing and/or armoring a collection of islands in the lake.
Polander Lake is a backwater lake approximately 1,000 acres in size
located between river miles (RM) 728.5 and 731 of the Upper
Mississippi River immediately above Lock and Dam 5A. The proposed
project would include construction of a closure structure to stop
turbid Mississippi River water from entering the backwater from Pap
Sliough, construction of an island on the lower end of the Pap
Slough barrier island complex, riprapping of two existing islands
in the lower portion of the lake in danger of disappearing due to
erosion, and the construction of an island complex in the lower
portion of the lake.

This Finding of No Significant Impact is based on the following
factors: the proposed project would have only minor and short-
term adverse impacts on fish and wildlife resources; the project
would have beneficial impacts on both fish and wildlife resources;
the project would have no impact on the cultural environment; the
project would have only minor and short-term impacts on the social
environment; the project would have a minor beneficial impact on
the aesthetic/recreation environment; and continued coordination
will be maintained with appropriate State and Federal agencies.

The environmental review process indicates that the proposed action
does not constitute a major Federal action significantly affecting
the quality of the environment. Therefore, an environmental impact
statement will not be prepared.
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SECTION 404 (B} (1) EVALUATION



SECTION 404(Db) (1} EVALUATION

POLANDER LAKE
HABITAT REHABILITATION AND ENHANCEMENT PROJECT
~POOL 5a&, UPPER MISSISSIPPI RIVER
WINONA COUNTY, MINNESOTA

.I. PROJECT DESCRIPTION
A. Location

Polander Lake is a backwater lake, encompassing approximately 1,000
acres, located on the Minnesota side of the Upper Mississippi River
immediately upstream of Lock and Dam 5A. The lake stretches from
about river mile (R.M.) 728.5 to R.M. 731 (figures 1 and 2).

B. General Degcription

This evaluation addresses the impacts resulting from the placement
of £ill material in waters of the United States, in compliance with
Section 404 of the Clean Water Act. The proposed fill activities
would consist of construction of a closure structure (Island 1) to
prevent inflows of Mississippi River water through Pap Slough, the
construction of several islands (Island 2 and Island Complex B) to
protect against wind and wave action, and riprapping of two
existing islands (Islands 7 and 8) which are seriously eroding. The
locations of these islands are shown in figure 3.

Island 1, the Pap Slough closure structure, would consist of sand
£fill material being placed across the 800 foot-wide opening. The
maximum height of the fill would be approximately 5 feet above
normal pool elevation, at 656 feet mean sea level (msl). The top
width of the island would be 50 feet. Side slopes would vary.
Typical island cross sections are shown in figure 4. Rock riprap
would be placed on the Pap Slough side of the structure to prevent
erosion caused by flow. The Polander Lake side of the structure
would be constructed with a 30 foot-wide berm.

Island 2 would be approximately 1,000 feet in length beginning
about 100 feet from the present shoreline of the lower end of the
Pap Slough barrier islands. This island would be at the same
elevation and have the same cross section as island 1. The
downstream side of the island would be riprapped to provide erosion
protection from both wind and boat generated waves.

Islands 7 and 8 would be protected with rock riprap in eroding
areas, Approximately 445 linear feet of island 7 and 365 feet of
island 8 would require riprap.

Island Complex B would consist of two major cuter islands and three
inner islands. The outer islands would provide protection from
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wind and wave action for the inner islands. The major upstreanm
island (Island 3) would be approximately 1,700 feet in length and
have the same cross-sectional configuration as Island 1. The
entire upstream portion of this island would be riprapped for
erosion protection. The downstream side would be protected by the
major downstream island (Island 4) of the complex which would be
located approximately 1,000 feet downstream. The downstream island
would be approximately 1,900 feet in length and have a top width
of 20 feet., Due to its configuration only portions of this island
would require riprap (riprapped areas are noted on figure 3). Top
elevations for both of these islands would be 656 msl.

The three inner islands (Islands 3a, 4a, and 4b) would be about
675, 415, and 775 feet in length respectively, with top widths of
about 20 feet. Each would be at a lower height (elevation 654 feet
msl) than the two major islands which protect them. Side slopes for
these islands would be 1 foot vertical for each 10 feet horizontal
to allow for growth of vegetation.

Construction of the proposed islands may require some limited
dredging to provide equipment access. This dredged material would
be used in the construction of the islands, or would be placed on
a barren area of the existing barrier island system just upstream
of Lock and Dam 5A (figure 5).

c. Authority and Purpose

Section 1103 of the Water Resources Development Act of 1986 (Public
Law 99-662) provides authorization and appropriations for an
environmental management program for the Upper Mississippi RiIver
System that includes fish and wildlife habitat rehabilitation and
enhancement. The islands referenced above would be constructed
and/or armored under this authority.

The purpose of the proposed project is to improve the lake's value
for migrating waterfowl while maintaining, or enhancing, its
fishery. The specific objectives for the proposed project include
maintaining the emergent and submerged vegetation beds which
currently exist, increasing the areas of the lake supporting
aquatic vegetation from 17.9 to 46.1 percent, maintaining a
minimum of 400 acres of deep water (2 4 feet) habitat which
currently exists, and reducing existing flow velocities in a
minimum of one-third of the lake by 50 percent.

It is anticipated that the project goals can be met by censtructing
and/or armoring the islands referenced above. Island 1 would
eliminate the flows entering the backwater from Pap Slough,
reducing flows through a minimum of one-third of the lake by at
least 50 percent. Island 7 and 8 would be armored with rock riprap
to stop the erosion that is currently taking place and threatening
to eliminate them. Island 2 would reduce wind and wave action in
the northeast portion of the lake and help provide suitable
conditions for the establishment of both submerged and emergent
aquatic plants in that area. Island Complex B would provide
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suitable habitat and conditions for the establishment of additional
aquatic vegetation and would substantially reduce wind and wave
action in areas adjacent to the complex.

D. General Desgscription of Dredged or Fill Material

1. General Characteristics of Material

All of the islands proposed for construction would be constructed
of clean sand, protected with riprap where required, and capped
with fines.

Islands 7 and 8 would be protected by the placement of rock riprap.

2. Quantity of Material

The quantities of materials required for construction of the
proposed project are shown in the following table.

EEATIIRE SAND EINES (TOPSOTIN RIPRAPD
Island 1 21,340cy 300cy 1,780cy
Island 2 24,310cy 1,140cy 2,160cy
Island 7 979cy
Island 8 803cy
Complex B 129,830¢cy 37,250Cy 4,480¢cy
TOTAL 175,480cy 38,690¢cy 10,202¢cy

3, Bource of Material

The sand material required for the proposed project would be
dredged hydraulically from one or more borrow areas located within
a reasonable distance of the island creation sites. The delta
region of Burleigh Slough (in particular Crooked Slough)}, and Pap
Slough have been identified as areas containing coarse clean sand
and have been proposed as the primary borrow sites for sand
material. Proposed borrow areas are shown in figure 5.

Fine material would be spread over all non-riprapped portions of
the islands proposed for construction. The source of this topsoil
would vary- depending upon the location of the island. Where
possible, the material needed for all of the major islands would
be excavated from the lake bottom along the length of the island.
Fine material for the major islands of the island complex would be
dredged from the outer sides of the islands. The fine material
needed to cap the inner islands of the complex would be dredged
from a small bay located at the upper end of Pap Slough or from the
vicinity of Lost Island (figure 5).

Rock riprap would be obtained from any of several active quarries
located in the wvicinity.
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E. Description of the Proposed Discharge Sites

1. Location
The locations of the proposed islands and the disposal site for
material dredged for equipment access are shown in figures 3 and
5 respectively.

2. Size

Island 1 would be approximately 800 feet in length with a 50 foot
top width, The maximum height of the fill would be at elevation
656 msl, about 5 feet above normal pool elevation. A typical cross
section for this island is shown in figure 4. The island would
cover approximately 2.18 acres of lake bottom,

Island 2 would be approximately 1,000 feet in length, with a 50
foot top width. The islands configuration an elevation would be the
same as those of Island 1. Island 2 would cover about 3.86 acres
of lake bottom.

Island Complex B would consist of two major islands (Islands 3 and
4) located parallel to each other and approximately 1,000 feet
apart. Island 3 would be approximately 1,700 feet in length and
Island 4 about 1,%900. These islands would also have a top
elevation of 656 msl. Top width of the islands would be 50 feet.
Cross sectional configurations of these islands are shown in figure
7. The three inner islands (Islands 3a, 4a, and 4b) would be 675,
415, and 775 feet in length respectively. would have side slopes
of 1 foot vertical to 10 feet horizontal. Top elevation of these
islands would be 654 feet msl. The top width of these islands
would be 20 feet.

Approximately 445 linear feet of Island 7 and 365 linear feet of
Island 8 require protection from erosion, by placement of rock
riprap along their eroding banks.

The proposed disposal site for material dredged for equipment
access covers approximately 75,000 square yards

3. Type of 8ite

Polander Lake is a backwater lake of the Upper Mississippi River.
The main sources of inflows into the lake are from the main channel
via the Pap Slough opening and Burleigh Slough. A smaller amount
of flow enters from Honeymoon Slough via the Twin Lakes area.
Figure 6 depicts the flow patterns of the lake.

Island 1 is a structure closing the opening between Pap Slough and
Polander Lake. As such it is located in an area with continuous
flows. Water depths range from 1 to 4 feet and the substrate
consists mainly of sand.

Island 2 1is located in an area 2 to 4 feet in depth with a
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substrate varying from silt to sand. The area between the proposed
island location and the shoreline supports a healthy population of
submerged aquatic plants.

Island complex B is located in an area between 3 to 4 feet in depth
with a silty substrate. The location was chosen because it was
sufficiently shallow, supports only a minimal amount of agquatic
vegetation, and is situated such that construction of an island
complex would protect vegetation beds adjacent to it.

Islands 7 and 8 are existing islands experiencing sericus erosion
problems. The islands are vegetated with trees, shrubs, grasses,
and a variety of other ground cover.

The proposed island disposal site is a barren area located on the
existing barrier island system just upstream of Lock and Dam 5A.
The area is a repaired breach area and is devoid of vegetation.

4. Types of Habitat

The proposed island construction would be done in relatively
shallow aquatic habitat of a backwater lake. The disposal site for
material dredged for equipment construction is a barren sand area
of an existing barrier island.

F. bescription of Disposal Method

All sand for construction of the proposed islands would be dredged
and placed hydraulically. Fine material would be dredged and
placed mechanically. Rock riprap would be obtained from existing
local quarries and placed mechanically. Any required dredging for
equipment access would be done mechanically.,

II. FACTUAL DETERMINATIONS

A. Physical Substrate Determinations

1, Substrate Elevation and Slope

Island 1, the structure closing the opening between Pap Slough and
Polander Lake, would be located in an area between 1 and 4 feet in
depth with continuous flows. This opening was formed during the
1950's when the barrier between Pap Slough and Polander Lake was
breached. The opening is gradually increasing in width.

Water depths in the area proposed for the construction of Island
2 vary from 2 to 6 feet in depth.

Island Complex B is located in area of 3 to 4 foot water depths.
The proposed disposal site for material dredged for equipment would

be located on an existing barrier island between Polander Lake and
the main channel above normal pool elevation.
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2. Bediment Type

The substrate in the area proposed for construction of Island 1 is
composed primarily of sand. Island 2 would be constructed in an
area with a substrate varying from silt overlaying sand to sand.
Island complex B would be located in an are with a substrate
consisting of silts overlaying sand.

The area of islands 7 and 8 proposed for riprapping consist of sand
and topsoil.

Material dredged for equipment access would primarily consist of
silt or silty sand.

3, Dredged/Fill Material Movement

Once construction is complete, f£fill material movement should be

minimal. Areas prone to erosive forces such as those bordering
flow areas and those affected by wind and wave action would be
protected with rock riprap. All non-riprapped areas above the

normal waterline would be covered with topsoil and seeded with
willows and native plants and grasses.

4. Physical Effects on Benthos

Any organisms in the fill areas would be covered and eliminated.
Mussel surveys were conducted on June 16, 1991, in the areas
proposed for dredging and island construction. A copy of the
results of the survey are shown in attachment 1.

Islands 1 and 2 are located in areas with sand substrates and
steady flows. They support healthy but scattered populations of
mussels. Numerous adquatic macroinvertebrates were encountered
during the survey. Approximately 2.18 acres of benthic habitat
would be covered and eliminated by the construction of Island 1,
and 3.86 acres by Island 2. However, the substrate created by the
islands would offset much of this loss. The substrates of the
islands would consist of areas of sand and rock riprap and should
provide an excellent substrate for benthic organisms.

The construction of Island 1 would eliminate flows entering the
Polander Lake backwater from Pap Slough, and would subsequently
affect flow patterns in much of the northeast quarter of the lake.
Benthic organisms suited for areas with flows would be affected by
the project. The new habitat would be only minimally suited for
the survival of some of these species, and their populations would
be expected to decline. However, these areas should provide
suitable habitat for other species which would be expected to
colonize the area.

Construction of the islands of Complex B would cover and eliminate
20.63 acres of benthic habitat. Any benthic organisms in this area
would be covered and eliminated. However, the sand and rock
substrates created through construction of these islands would
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provide a more stable and diverse substrate than currently exists.
The new substrate would be expected to be quickly colonized by
benthic species.

Protecting Islands 7 and 8 with rock riprap would provide a stable
habitat which would be more suitable for benthic organisms than the
unstable substrate currently found in those areas.

5. Actions Taken to Minimize Impacts

No special actions to minimize adverse impacts on the substrate
would be taken.

B. Water Circulation, Fluctuation, and S8alinity
Determination :
1. Water

a. Salinity
Not applicable.

b. Water Chemist

The use of clean fill materials should preclude any significant
impacts on water chemistry.

c. Clarity

Some minor, short-term decreases in water clarity are expected from
the proposed fill activities. Hydraulic dredging and placement of
sand materials for island construction would create local turbidity
plumes and increased suspended solids. Dredging and placement of
fines would alsc be expected to result in localized decreases in
water clarity. However, the long-term effect from fill placement
should be an improvement in water clarity. The closure of the Pap
Slough opening would eliminate the inflows of Mississippi River
water, while Islands 2 and Island Complex B would be instrumental
in reducing the affects of wind and wave action. Riprapping of
Islands 7 and 8 would eliminate the erosion taking place in those
areas.

d. Coloxr

The proposed fill activities should have no effect on water color.
a, ocdor

The proposed fill activities should have no effect on water odor.
f. CTaste

The proposed £ill activities should have no effect on water taste.
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g. Dissolved Oxygen Levels

The propeosed f£ill activities should have no effect on dissolved
oxygen levels. Although inflows from Pap Slough would be
eliminated, inflows from other areas would provide sufficient water
exchange to insure adequate dissolved oxygen levels are maintained.

h. Nutrients

The proposed f£fill activities should have no effect on nutrient
levels in the water.

i. Eutrophication

The proposed fill activities should have only minor effects on the
level or rate of eutrophication of the water.

j. Temperature

Wwith the elimination of flows entering the backwater from the
Mississippi River through Pap Slough, water temperatures in the
backwater are expected to be somewhat higher during the winter
months than under current conditions. Slightly higher water
temperatures during the winter would provide improved habitat for
a variety of organisms, especially fish wintering in the area.

2, current Patterns and Circulation

a, Ccurrent Patterns and Flow

The closure of the Pap Slough opening with the construction of
Island 1 would affect current patterns and flows in the northeast
portion of Polander Lake. Current and with-project flow patterns
are shown in figures 6 and 7 respectively.

Island 2 and Island Complex B are situated such that they would
have only a minimal affect, if any, on the present flow patterns
within the lake.

b. Velocity

Construction of Island 1, with the resultant elimination of flows
from Pap Slough, would affect current velocities in the northeast
portion of Polander Lake., Current velocities would be virtually
eliminated in the portion of the lake affected by construction of
the island. Figure 8 depicts the area of the lake in which flows
would be affected by the proposed project.

C. gtratification

The proposed £fill activities should have no effect on
stratification conditions.

4. Hydrologic Regime
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The proposed project would alter the hydrologic regime within
Polander Lake. With the closure of Pap Slough, flows entering the
lake from the Mississippi River would be eliminated. Inflows from
Burleigh Slough and Honeymoon Slough would not be affected. Flow
patterns within the lake would change, primarily in the northeast
portion of the lake. Construction of the proposed islands, with
the exception of island 1, would not affect flow patterns or rates
within the lake. They would, however, substantially reduce the
affects of wind and wave action.

3. Nermal Water lLevel Fluctuations

The proposed fill activities would have no effect on normal water
level fluctuations.

4, Ssalinity Gradient
Not applicable.

5. Actions Taken to Minimize Impacts

No special actions would be taken to minimize the affects of the
propesed project on current patterns or flow.

C. suspended Particulate/Turbidity Determination

1. Expected Changes in Suspended Particulates and
Turbidity Levels in the Vicinity of the Disposal 8ite

Hydraulic dredging and placement of sand for construction of the
proposed islands would cause localized turbidity plumes. However,
the sand material proposed for use is relatively coarse and
suspended particles would be -expected to dissipate rapidly.
Mechanical dredging and placement of fines would also be expected
to cause some localized turbidity. However, the majority of the
fines proposed for use in this project would be placed above the
normal pool elevation and would not be subject to resuspension in
the aquatic systemn.

After project completion, conditions would quickly return to
normal. The use of rock riprap in high energy areas would
eliminate the resuspension of material in those areas. Emergent
aquatic vegetation would be planted in a number of areas, also
helping to insure against the resuspension of bottom sediments from
wind and wave action. Areas above normal pool elevation would be
planted with willows and native grasses.

2. Effects on Chemical and Physical Properties of the
Water Column

No effects are expected on dissolved oxygen, toxic metals,
organisms, pathogens, or the aesthetics of the water column after
the project is in place.
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Reduced inflows of water from the Mississippi River, reduced flow
rates in the northeast portion of the lake, and reduced wind and
wave action would allow light penetration to greater depths than
currently experienced in the lake.

3. Effects on Biota

The proposed project would cover and eliminate the benthic
organisms occupying approximately 26.67 acres of Polander Lakes
substrate. However, the sand and rock substrates created by the
islands would be quickly colonized. The sand and rock substrates
created would provide a more stable and diverse habitat than
currently exists.

Elimination of flows in the northeast portion of the lake would
provide habitat less suitable than under current conditions for a
number of species currently occupying the area, for instance some
of the mussel species. However, other species would colonize the

area. Reduced flows along with less resuspension of bottom
sediments due to wind and wave action would result in improved
water clarity and the establishment of additional aquatic

vegetation benefiting the fish and waterfowl which use this area.
Warmer winter water temperatures and decreased current velocities
would also improve the habitats suitability for fish, especially
centrarchids.

4. Actions Taken to Minimize Impacts

Construction would take place during periods of low to normal water
levels. Dredging and placement of fine materials would be done
mechanically to minimize suspension of particulates in the water
column.

D. Contaminant Determinations

Sediment core samples were collected from several areas within the
Polander Lake area during April 1990 and analyzed for bulk
chemistry. Results of the analysis are shown in attachment 2,
Contaminants of concern were found to be comparable to those of
other fine sediments of backwaters of the Upper Mississippi River.
No pesticides or PCBs were present in detectable concentrations.

This sediment analysis suggests that serious water quallty problems
would not be anticipated with the proposed habitat improvement
project at Polander Lake. Further sediment analysis will be
conducted at selected borrow sites. Should any of these areas are
found to be contaminated, they would not be dredged or their
material used for construction.

Rock riprap would be obtained from existing local quarries. These
areas do not have a history of contamination and use of this
material should not introduce any contaminants into the aquatic
ecosystem.
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E. Aquatic Ecosystem and Organism Determination

l. Effects on Plankton

During construction, increases in turbidity and suspended solids
near the fill activities would have a localized suppressing effect
on phytoplankton productivity. However, these local effects are
not considered significant. The plankton populations would recover
quickly once construction activities ceased.

2. Effects on Banthos

The proposed project would cover and eliminate the benthic
organisms occupying approximately 26.67 acres of Polander Lakes
substrate. However, the sand and rock substrates created by the
islands would be quickly colonized. The sand and rock substrates
created would provide a more stable and diverse habitat than
currently exists.,

Elimination of flows in the northeast portion of the lake would
provide habitat less suitable than under current conditions to a
number of species currently occupying the area, for instance some
of the mussel species. However, other species would colonize the

area. ‘Reduced flows along with less resuspension of botton
sediments due to wind and wave action would result in improved
water clarity and the establishment of additicnal aquatic

vegetation benefiting the fish and waterfowl which use this area.
3. Effects on Nekton

During construction, increases in turbidity and suspended solids
near the dredge and fill areas would have a localized suppressing
effect on nekton productivity. However, these effects would be
local and not considered significant. The nekton populations would
recover quickly once construction activities ceased.

4, Effects on Aquatic Food Web

With the exception of during construction, the proposed project
would improve the total productivity of the Polander Lake area,.
Flows would be eliminated from the northeast portion of the lake,
a substantial area of the lake would gain protection from wind and
wave action, water clarity would improve, and winter water
temperatures would increase. These changes are expected to allow
for the establishment of a substantial amount of additional
emergent and submerged aquatic vegetation, with aerial coverage of
aquatic vegetative increasing from 17.9 to an anticipated 46.1
percent. The areas suitability as a resting and feeding area for
migrating waterfowl would increase, as would the areas suitability
for a number of fish species, particularly centrarchids.

5. Effects on Special Aquatic Sites

No special aquatic sites are located in the project area.



6. Threatened and Endangered Bpecies

No known Federally- or State-listed threatened or endangered
species would be effected by the project.

7. Other Wildlife

The fill activities would not result in the significant loss of
aquatic or terrestrial habitat. The general diversity and
productivity of the affected areas would increase.

8. Actions Taken to Minimize Impacts

No special actions are required.

F. Proposed Disposal S8ite Determinations

1. Mixing Zone Determination

A localized turbidity plume 1is anticipated during island
construction. However, the sand fill material proposed for use
would be sufficiently large and relatively clean so that very
little exposed material could be suspended in the water column.
Localized turbidity plumes are also anticipated during dredging
and placement of the fine material proposed for use as topsoil in
capping the proposed islands. Mechanical dredging and placement
of fines would minimize the amount of material susceptible to
suspension in the water column.

2. Determination of Compliance with 2Applicable Water
Quality standards

The State of Minnesota's water quality standards are contained in
Minnesota Rules, Chapter 7050. It is not anticipated that
Minnesota's standards for toxicity would be violated by the
proposed project. Minnesota's standard of 30 milligrams per liter
for total suspended solids would most likely be exceeded in the
turbidity plumes generated through hydraulic dredging and placement
of sand material for island construction. However, the material
proposed for use is relatively coarse sand and should settle
guickly from the water column.

Rock Riprap would be obtained from approved pits and quarries in
the project area. This area does not have a history of
contamination, which should insure that State water quality
standards would not be violated during placement of this material.

Material dredged for equipment access would be placed mechanically
above normal pool elevation. Minnesota water quality standards
would not be violated because of placement of this material.

3. Potential Effects on Human Use Characteristics
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a., Municipal and Private Water Supply

No private or municipal water supplies would be affected by the
proposed project.

b. Recreational and Commercial Fisheries

One of the objectives of the proposed project is to improve the
fishery of Pclander Lake. As such, recreational fishing should
improve. The project may also result in a slight improvement to
the commercial fishery.

C. Water Related Recreation and Aesthetics

The aesthetics of the area would be reduced during construction
because of the presence and operation of dredging and other
construction equipment. After project completion, wind and wave
action would be reduced and the area would see increased usage by
waterfowl and other wildlife benefiting water related recreation
and the aesthetic value of the area.

d. Cultural Resources

In accordance with the National Historic Preservation Act of 1966,
as amended, the National Register of Historic Places has been
consulted. There are no sites on, or determined eligible for, the
National Register in the project area. Coordination with the
Minnesota State Historic Preservation Officer revealed that there
are no reported historic or archaeological sites in the project
area that would be impacted by the proposed project.

G. Determinations of cCumulative Effects on the Adquatic
Ecosystem

The proposed project would result in the establishment of
additional aquatic vegetation, better water clarity, reduced
current velocities in the northeast portion of the lake, and areas
protected from wind and wave action. Because of these improvements,
implementation of the proposed action would have a cumulative
affect of improving the overall value of the project area for fish
and waterfowl.

H. Determination of Secondary Effects on the Aguatic
Ecosystem

No significant secondary effects on the aquatic ecosystem would be
expected from the propesed action.

III. FINDING OF COMPLIANCE WITH RESTRICTIONS ON DISCHARGE
1. No significant adaptations of the guidelines were made

relative to this evaluation. State Section 401 water quality
certification has been applied for.
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2. The proposed fill activity would comply with the Section
404({b) (1) guidelines of the Clean Water Act. The placement of £ill
is required to provide the desired benefits. Other alternatives
would not provide the desired results.

3. The proposed f£ill activity would comply with all State water
quality standards. The disposal operation would not violate the
Toxic Effluent Standards of Section 307 of the Clean Water Act.

4. Use of the selected disposal sites would not harm any
endangered species or their critical habitat.

5. The proposed fill activities would not result in significant
adverse effects on human health and welfare, including municipal
and private water supplies, recreation and commercial fishing. It
would not adversely affect plankton, fish, shellfish, wildlife, and
special aquatic sites. The life stages of aquatic life and other
wildlife would not be adversely affected. Significant adverse
effects on aquatic ecosystem diversity, productivity, and stability
and on recreational, aesthetic, and economic values would not
occur.

6. To minimize the potential for adverse impacts, fill would be
placed during periods of low water levels and fines would be
dredged and placed mechanically. Since the proposed action would
result in few adverse effects, no additional measures to minimize
impacts would be required.

7. On the basis of this evaluation, I specify that the proposed

disposal site complies with the requirements of the guidelines for
discharge of £ill material.
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Sample Collected by: COE

Sample Date: April 10, 1

990

ATTACHMENT 2
SEDIMENT ANALYSIS —~ POLANDER LAKE EMP

Anaiyzed by: Pacs, Inc. SAMPLE NOJ/LOCATION
COE #2 GCOE #8 COE #10 |COE #13 |COE #14 |COE #15

PARAMETER UNITS [MDL SC-6M 90 -7M 90-10M__ [90-9M
Taotal Organic Carbon  [mg/kg 100 460 810 3100 8800 7300 7100

{dry)
INORGANIC ANALYSIS
Aresenic ma/kg 0.50 0.90 0.80 1.50 8.20 5.40 2.40
Cadmium mgrkg 0.10 0.22 0.17 0.21 0.45 0.33 0.42
Chromium mg/kg 1.00 6.80 4.60 8.40 20.00 15.00 9.40
Copper mg/kg 0.10 350 240 470 8.80 7.60 4.80
Cyanide, Total ma/kg 0.50 ND ND ND ND ND -
Lead mg/kg 1.00 240 210 3.40 9.00 7.40 6.50
Manganese ma/kg 0.10 200.00 240.00 80.00| 1600.00 940.00 220.00
Meircury ma/kg 0.01 ND ND ND 0.02 0.02 0.03
Nicksl markg 0.50 7.40 5.40 §0.00 14.00 11.00 8.00
Nitrogen, Ammonia mg/kg 20.00 36.00 26.00 33.00 82.00 91.00 130.00
Selenlum mg/kg 1.30 ND ND ND ND ND ND
Solids, % Volatlle % 0.01 0.38 £.33 1.10
Water Content % 0.01 13.60 15.20 21.50 34.00 29.90 30.60
Zinc mg/kg 1.00 17.00 12.00 17.00 43.00 34.00 23.00
ORGANIC ANALY SIS
Moisture Content % 100 1330  1540| 27s50| 3380 2910 -
ORGANOCHLORINE PESTICIDES AND PCBs—8080
a-BHC ug/kg 1.00 ND ND ND ND ND -
b-BHC ug/kg 1.00 ND ND ND ND ND -
g—BHC (Lindane) ug/kg 1.00 ND ND ND ND ND -
d~BHC ug/ky 1.00 ND ND ND ND ND -
Chlordane (tach} ugrky 1.00 ND ND ND ND ND -
4,4'-DDD ug/kg 1.00 ND ND ND ND ND -
4,4'-DDE ug/kg 1.00 ND ND ND ND ND -
4,4'-DDt ug/kg 1.00 ND ND ND ND ND -
Dieldrin ug/kg 1,00 ND ND NO ND ND -
Endrin ug/kg 1.00 ND ND ND ND ND -
Heptachlor ug/kg 1.00 ND ND ND ND ND -
PCB-1016 ugfkg 5.00 ND ND ND ND ND -
PCB-1221 ug/kg 5,00 ND ND ND ND ND -
PCB-1232 ug/kg "5.00 ND ND ND ND ND -
PCB-1242 ug/kg 5.00 ND ND ND ND ND -
PCB-1248 ug/kg 5.00 ND ND ND ND ND -
PCB-1254 ug/kg 5.00 ND ND ND ND ND -
PCB-1260 ug/kg 5.00 ND ND ND ND ND -

MDL - Msthod Detection Limit

ND - Notdestected at or above the MOL
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MINNESOTA HISTORICAL SOCIETY

FOUNDED IN 1849 Fort Snelling History Center. St. Paui, MN 55111 * (612)726-117"

May 9, 1990

Mr. Rokert J. Whiting

St. Paul District, Corps of Engineers
1421 U. 8. Post Qffice & Custom House
St. Paul, Minnesota £5101-1479

Dear Mr, Whiting:

Re: Protection of Drury Island, Pool 4 below Reeds Landing,
519, T111, R10, Wabasha County
Rehabilitation of Polander Lake, Pool 52 near Winonma
S4-9, T107, R7, Winona County
MHS Referral File Mumber: ©0-0961-962

Thank you for the opportunity to review and canment on the above-referenced
projects. They have been reviewed pursuant to responsibilities given the =g
State Historic Preservation Cffice by the Mational Historic Preservation Act
of 1966 according to 36 CFR Part 800: Protection of Historic Properties, the
regulations of the Advisory Council on Historic Preservation governing the
Section 106 review process,

We find no record of any reported historic or archaeological sites in the
vicinity of either project. The descriptions of these projects is brief. In
both cases it appears that the work will involve the creation of land from
dredged materials. If this the case, then construction is most unlikely to
affect any unreported historic or archaeclogical sites.

If you have questions regarding this matter, please contact me at the address
and telephone numker on the letterhead.

Sincerely,

{5?” ( {«\,{’( "7:, ATy e—

Ted Lofstrom
Review and Compliance QOfficer
State Historic Preservation Office

TL :Gmb



July 26, 1991

Environmental Resources Branch
Planning Division

Ms. Lynn Lewis

U.S. Fish and Wildlife Service
Twin Cities Field Office

4101 East 80th Street
Bloomington, Minnesota 55420

bDear Ms, lLewis:

In accordance with the Endangered Species Act, we wish to
obtain your comments on the potential impacts of the proposed
action at Polander Lake, Pool 5A, Upper Mississippi River on
Federally designated threatened and endangered species. A map and
sketch showing the approximate locations of borrow and f£ill areas
are attached. e

=

Polander Lake is being considered for implementation under the
fish and wildlife habitat rehabilitation and enhancement provisions
of the Upper Mississippi River System Environmental Management
Program. Polander Lake is a backwater lake, encompassing
approximately 1,000 acres, located on the Minnesota side of the
Upper Mississippi River immediately upstream of Lock and Dam 5A
from about river mile (R.M.) 728.5 to R.M. 731 (see attachment 1).

The principle goal of the proposed project is to improve the
lake's wvalue for migrating waterfowl while maintaining, or
enhancing, its fishery. The specific objectives for the proposed
project include maintaining the emergent and submergent vegetation
beds which currently exist, increasing the areas capable of
supporting aquatic vegetation from 17.9 to 46.1 percent of the
lake, maintaining a minimum of 400 acres of the deep water (2 4
feet) habitat which currently exists, and reducing existing flow
velocities in a minimum of one~third of the lake by 50 percent.

It is anticipated that the project geoals can be met by
constructing and/or armoring the islands shown on the attached
sketch. Island 1 would eliminate flows from Pap Slough from
entering the backwater and would reduce flows through a minimum of
one half of the lake by at least 50 percent. Island 7 and 8 would
be armored with rock riprap to stop the erosion that is currently -
taking place and which threatens to eliminate them. Island 2 would
reduce wind and wave action in the northeast portien of the lake
and help provide suitable conditions for the establishment of both
submerged and emergent aquatic plants in that area. Island complex
B would provide suitable habitat and conditions for the
establishment of additional agquatic vegetation, and would
substantially reduce wind and wave action in areas adjacent to the
complex.



We have conducted a biological assessment of these activities
to determine the potential effects on Minnesota-listed species,
including: the Higgins' eye pearly mussel (Lampsillis higginsi),
peregrine falcon (Falco peregrinus), and bald eagle (Haliaeetus

leucocephalus). We have determined that individuals of .these
species would not be affected by our activities.

No active eagle or falcon nests are known to exist in the
immediate project area. Minor disturbances during project
construction should not significantly effect either peregrine
falcon or bald eagle use of the area.

A mussel survey of the borrow and £ill areas for the proposed
project was conducted on June 26, 1991. No shells or live
specimens of any Minnesota-listed threatened or endangered mussels
were encountered during the survey. With no recent live records
from Pool 53, the proposed project should not affect the Higgins'
eye pearly mussel,

Island construction and borrow areas would be located in areas

dontalnlng no or only sparse aquatic vegetation. Mobile specig%,
such as fish, could temporarily migrate from areas of constructicfi.

Based on these determinations and findings, we conclude that
the proposed project would have no effect on Minnesota-listed
threatened or endangered species, We would appreciate your
comments on this conclusion.

Sincerely,

Robert J. Whiting .
Chief, Environmental Resources Branch
Planning Division

PETERSON PD-ER ___

ANDERSON PD-ER ____
WHITING PD-ER ____
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United States Department of the Interior ﬁa=-
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FISH AND WILDLIFE SERVICE —
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TWIN CITIES FIELD OFFICE
IN REPLY REFER TO: 4101 East 80th Street
Bloomington, Minnesota 55425-1665

FWS/AFWE-TCFO AUG 02 mgi

Mr. Robert J. Whiting

Chief, Environmental Resources Branch
Planning Division

U.S. Army Corps of Engineers

1135 U.S. Post Office and Custom House
St. Paul, Minnesota 55101-1479

Dear Mr. Whiting:

This concerns your July 26, 1991, letter requesting U.S. Fish and
Wildlife Service (Service) comments on potential impacts to federally
endangered or threatened species from the proposed Polander Lake -
Project located in Pool 5A of the Upper Mississippi River. The préfect
is proposed for implementation under the Environmental Management
Program.

Based on information contained in your above referenced letter and the
nature of the proposed project, its location, and the habitat
requirements of the federally threatened bald eagle (Haliaeetus
leucogephalus), endangered peregrine falcon (Falco peregrinus), and
endangered Higgins'’ eye pearly mussel (Lampsilis higginsi), we support
your determination that the proposed project will not affect federally
listed threatened or endangered species. In addition, the recent
mussel survey did not find any specimens of L. higginsi. This precludes
the need for further action on this project as required under Section 7
of the Endangered Species Act of 1973, as amended. Should this project
be modified or new information indicates that listed species may be
affected, consultation with this office should be reinitiated.

These comments have been prepared under the authority of and in
accordance with provisions of the Endangered Species Act of 1973, as
amended.

Sincerely,

(%), wfn% (j ﬂa}»éd

Lynn M, Lewis
Field Supervisor

CC: Minnesota Department of Natural Resources, st. Paul, MN
Wisconsin Department of Natural Resources, LaCrosse, WI



July 26, 1991

Environmental Resources Branch
Planning Division

Ms. Bonita Eliason

Minnesota Department of Natural Resources
Division of Fish and Wildlife

Natural Heritage Program

500 Lafayette Road

St. Paul, Minnesota 55155

Dear Ms. Eliason:

We wish to obtain your comments on the potential impacts of
the proposed habitat improvement project being planned for Polander
Lake, Pool 5A, Upper Mississippi River on Minnesota designated
threatened and endangered species. A map and sketch showing the
approximate locations of borrow and fill areas are attached. é

Polander Lake is being considered for implementation under the
fish and wildlife habitat rehabilitation and enhancement provisions
of the Upper Mississippi River System Environmental Management
Program. Polander Lake is a backwater 1lake, encompassing
approximately 1,000 acres, located on the Minnesota side of the
Upper Mississippi River immediately upstream of Lock and Dam S5A
from about river mile (R.M.) 728.5 to R.M. 731.

The principle goal of the proposed project is to improve the
lake's wvalue for migrating waterfowl while maintaining, or
enhancing, its fishery. The specific objectives for the proposed
project include maintaining the emergent and submergent vegetation
beds which currently exist, increasing the areas supporting aquatic
vegetation by at least 12 acres, maintaining a minimum of 400 acres
of deep water (= 4 feet) habitat which currently exists, and
reducing existing flow velocities in a minimum of one-third of the
lake by 50 percent.

It is anticipated that the project goals can be met by
constructing and/or armoring the islands highlighted on the
attached sketch. Island 1 would eliminate flows from Pap Slough
from entering the backwater and would reduce flows through a
minimum of one-third of the lake by at least 50 percent. .Island
7 and 8 would be armored with rock riprap to stop the erosion that
is currently taking place and which threatens to eliminate them.
Island 2 would reduce wind and wave action in the northeast portion
of the lake and help provide suitable conditions for the
establishment of both submerged and emergent aquatic plants in that
area. Island complex B would provide suitable habitat conditions
for the establishment of additional aquatic vegetation, and would
substantially reduce wind and wave action in areas adjacent to the
complex.



We have conducted a biclogical assessment of these activities
to determine the potential effects on the following species:
Higgins' eye pearly mussel (Lampsillis higginsi), peregrine falcon
(Falco peregrinus), and bald eagle {Haliaeetus leucocephalus). We
have determined that individuals of these species. would not be
affected by our activities. ’

No active eagle or falcon nests are known to exist in the
immediate project area. Minor disturbances during proiect
construction should not significantly effect either peregrine
falcon or bald eagle use of the area.

A mussel survey of the borrow and fill areas for the proposed
project was conducted on June 26, 1991. No Higgins' eye pearly
mussel shells or live specimens were encountered during the survey.
With no recent live records from Pool 5A, the proposed project
should not affect the Higgins' eye pearly mussel.

Based on these determinations and findings, we conclude that
the proposed project would have no effect on Federally-listed
threatened or endangered species. We would appreciate your
comments on this conclusion. =

=

Sincerely,

Robert J. Whiting
Chief, Environmental Resources Branch
Planning Division

PETERSON PD-ER ____
ANDERSON PD~ER
WHITING PD-ER ____



STYATE OF

NNESOTA
DEPARTMENT OF NATURAL RESOURCES

07
500 LAFAYETTE ROAD « ST. PAUL, MINNESOTA » 5515540

DNR INFORMATION
(612} 296-6157
August 2, 1991

Robert ¥hiting

Environmental Resources Branch
Planning Division

St. Paul District, Corps of Engineers
1421 U.,8, Post Qffice and Custom House
St. Paul, MN 55101-1479

Re: propesed habitat improvement project at Polander Lake, Pocl 5A, Upper
Mississippl River

Dear Mr. Whiting:

The Minnesota Natural Heritage database has been reviewed to determine
if any rare plant or animal species or other significant natural features are
known to occur within one mile of the above referenced project. Based on this
review, it does not appear that the proposed project, as described in your §§
7/26/1991 letter, will negatively affect any known locations of rare or
endangered species, Therefore, we concur with your "no effect" determination,
assuming the work is done this calendar year. However, I do want to point out
that there are two former Bald Eagle nesting sites in the project area, one
near island No. 63, and one on island No. 66 {island numbers are those which
appear on USGS 7.5 minute gquad maps). Although neither of these nesting sites
vas active in 1991, we suspect that the territory is still active.
Unfortunately we do not know where the current nest site is located. In case
the project will not be completed in 1981, I wanted to alert you to the
possibility that an active nest site may be discovered in the project area
between now and when the proposed work is begun. As you know, certain
activities are restricted in proximity to eagle nests during sensitive periods
of the nesting cycle. The discovery of an active eagle nest in the project
area might result in the need to change the timing of certain project
activities to avoid disturbance to the eagles. Aerial surveys to determine
eagle nesting activity are conducted each year in April and May. Information
on the status of this territory in a given year should be available by May 1.

The Natural Heritage database is maintained by the Natural Heritage
Program and the Nongame Wildlife Program, units within the Section of
Wildlife, Department of Natural Resources, It is the most complete source of
data on Minnesota's rare, endangered, or otherwise significant plant and
animal species, plant communities, and other natural features, zand is used in
fostering better understanding and protection of these rare features. The
information in the database is drawn from many parts of Minnesota, and is
constantly being updated, but it not based on a comprehensive survey of the
state. Therefore, there are currently many significant natural features
present in the state which are not represented by the database. Ve are in the
process of addressing this preoblem via the Minnesota County Biological Survey,
a county-by-county inventory of rare natural features, which is now underway.
However, Winona county has not been surveyed, and is not scheduled for survey

AN EQUAL OPPORTUNITY EMPLOYER



+R. Whiting
page 2
August 2, 1991

vithin the next few years. Because there has not been an on-site survey of
the biolegical resources of the project area, it is possible that ecologically
significant features exist for which we have no record,

Thank you for consulting ue on this matter, and for your interest in
minimizing impacts on Minnesota's rare resources. Please be aware that review
by the Natural Heritage and Nongame Programs focuses only on rare natural
features. It does not constitute review or approval by the Department of
Natural Resources as a whole.

Sincerely,
Bonita Eliason
Endangered Resource/Environmental Review Specialist

Natural Heritage and Nongame Wildlife Programs
612/296-8324

»



United States Department of the Interior

FISH AND WILDLIFE SERVICE fN REPLY REFER TO:
Upper Mississippi River Refuge Complex
51 East 4th Street
Winona,Minnesota 55987

September 19, 1961

Mr. Gary Palesh

St. Paul District, Corps of Engineers
1135 U.S. Post Office & Custom House
180 E. Kellogg Boulevard

St. Paul, Minnesota 55101

Dear Mr. Palesh:

This provides U.S. Fish and Wildlife Service (Service) comments on the draft
Definite Project Report and Environmental Documentation (SP-14) for the
Polander Lake Habitat Rehabilitation and Enhancement Project. This project
will benefit the biclogical resources of the Upper Mississippi River Nation%%
Wildlife and Fish Refuge (Refuge).

The project is being built on federal lands managed as part of the Refuge,
therefore, a Refuge compatibility determination and Refuge approval is
required before the project can be constructed, Enclosed is a signed
compatibility determination for the selected alternative discussed in this
draft report. Approval of the project will be formally provided by the
Regional Director after completion of the final project report.

The final draft definite project report must include a copy of the draft
Memorandum of Agreement for the operation, maintenance, and rehabilitation.

In accordance with the Fourth Annual Addendum the Service will cover operation
and maintenance costs as discussed in this report, except "Item D" in Table
DPR11. After construction and seeding the Service may actively manage
vegetation using prescribed burning and other techniques. On some sites,
natural selection may be allowed to occur. Seeding of islands should include
a mixture of forbs and warm season species if possible. The Regional
Director’s letter on the final draft definite project report will include the
certification of support for operation and maintenance.

The Service strongly recommends that a pre- and post-physical monitoring pro-
gram be implemented to measure the effects of Island Complex "B" on reduction
of wind and wave energy. Turbidity should also be monitored at some locations
and times. Details on what is proposed and how the monitoring plan will be
implemented should be a part of the final draft definite plan.

The Service's priority for Island construction is to complete Islands 1, 7 and
8 first; then Island 2, and finally island Complex B.



Page 14, DPR (Sediment Analysis) and Table DPR-4

It is not clear that the reported results for inorganic analyses are dry
weight, as sugpgested by their comparison to previously obtained Mississippi
River sediment chemistry data. The laboratory performing the present analyses
recently provided an analytical report for another EMP project which stated
that, unless specifically indicated, all results were to be assumed to be "as
received" (wet weight). 1In that previous report, the organic analyses results
were clearly labeled as dry weight while the inorganic results were not. The
transcribed results for the Polander Lake Project do not indicate that either
organic or inorganic results represent dry weight concentrations. The
difference between dry weight and wet welght reported contaminant
concentrations can be considerable, depending upon moisture content of the
samples in question. To eliminate future uncertainties and misunderstandings,
we request that results for all future contracted sediment analyses be
specified as reportable on a dry weight basis only. We also request that the
original laboratory data, including quality assurance test results, be
appended to the DPR or provided as a separate attachment.

Page 43 Water Quality

In view of the preceding comments and the fact that minimal sediment sampling
was conducted near areas of proposed project-related sediment disturbance, gi
concur in the need for further site-specific sediment sampling and analysis as
the locations of project features become more clearly defined. Please provide
a copy of the plans for such future sampling for our review prior to sample
collection.

These comments have been prepared under the authority of and in accordance
with the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; U.S.C,
661 et, seq.) and are consistent with the intent-of the National Environmental
Policy Act of 1969,

This report illustrates the cooperation evident between the U.S. Army Corps of
Engineers and the Service. These efforts at working together on this project
as well as the environmental management program as a whole help ensure the
success of mutual concerns for improvements on the Upper Mississippi River
System.

Sincerely,

ichard F. Berry
Complex Manager

Enclosure

ce:  SPFO
LTRM
Winona FAO

MN DNR/WI DNR
Winona District
RO--88



UPPER: MISSISSIPPI RIVER NATIONAL
WILDLIFE AND FISH REFUGE
Established 1924
COMPATIBILITY STUDY
POLANDER LAKE REHABILITATION

Establishment Authority:
Public Law No., 268, 68th Congress, The Upper Mississippi River Wildlife and
Fish Refuge Act.

Purpose for Which Established:
"The Refuge shall be established and maintained (a) as a refuge and breeding
place for migratory birds included in the terms of the convention between the
United States and Great Britain for the protection of migratory birds,
concluded August 16, 1916, and (b) to such extent as the Secretary of
Agriculture may by regulations prescribe, as a refuge and breeding place for
other wild birds, game animals, fur-bearing animals, and for the conservation
of wild flowers and aquatic plants, and (c) to such extent as the Secretary of
Commerce may by regulations prescribe a refuge and breeding place for fish and
other aquatic animal 1ife." -~

| @

Description of Proposed Use: .
The proposal is a Habitat Rehabilitation and Enhancement project authorized b

the Water Resource Development Act of 1986 (Pub. L. 99-662). The proposed
project consists of construction of a closure structure (Island 1) to prevent
inflows of Mississippl River water through Pap Slough, the construction of
several islands (Island 2 and Island Complex B) to protect against wind and
wave action, and riprapping of two existing islands (Islands 7 and 8) which
are seriously eroding.

Island 1, the Pap Slough closure structure, consists of sand fill material
being placed across the 800 foot-wide opening. The maximum height of the £ill
will be approximately 5 feet above normal pool elevation, at 656 feet mean sea
level (msl). Rock riprap will be placed on the Pap Slough side of the
structure to prevent erosion caused by flow,

Island 2 will be approximately 1,000 feet in length beginning about 100 feet
from the present shoreline of the lower end of the Pap Slough barrier islands,
This island will be at the same elevation and have the same cross section as
Island 1. The downstream side of the island will be riprapped to provide
erosion protection from both wind and boat generated waves.

Islands 7 and 8 will be protected with rock riprap in eroding areas.
Approximately 445 linear feet of Island 7 and 365 feet of Island 8 will
require riprap.

Island Complex B will consist of two major outer islands and three inner
islands. The outer islands will provide protection from wind and wave action
for the inner islands. The major upstream island (Island 3) will be approxi-
mately 1,700 feet in length., The entire upstream portion of this island will
be riprapped for erosion protection. The downstream side will be protected by



the major downstream island (Island 4) of the complex which will be located
approximately 1,000 feet downstream. The downstream island will be approxi-
mately 1,900 feet in length. Due to its configuration only portions of this
island will require riprap. Top elevations for both of these islands will be
6356 msl,

The three inner islands (Island 3a, 4a, and 4b) will be about 675, 415, and
775 feet in length respectively. Each will be at a lower height (elevation
654 feet msl) than the two major islands which protect them. $Side slopes for
these islands would be 1 foot vertical for each 10 feet horizontal to allow
for growth of vegetation,

The habitat goal for this Polander Lake project is to enhance its value for
migratory birds and for its fishery. This will be accomplished as described
above by improving the structural habitat diversity in the lake area. This
means creating areas of varying depth, reducing flow velocities, and providing
conditions which will encourage the growth of aquatic vepgetation., This
construction project is the engineering solution to solve this habitat problem
and to restore and enhance the biological values of the Polander Lake complex.

Complete details of the project, including maps and engineering drawings, are
contained in the draft report entitled, "Upper Mississippi River System -
Environmental Management Program Definite Project Report with Integrated =
Environmental Assessment (SP-14) Polander Lake Habitat Rehabilitation and ~
Enhancement, Pool 5A, Upper Mississippi River, Winona County, Minnesota,"

prepared by the St. Paul District, Corps of Engineers.

Anticipated Impacts on Refupge Purposes:

As a result of the project the fish and wildlife populations should increase.
The above mentioned report contains detailed information on the project's
impacts,

Justification:
The proposed project works toward the accomplishment of the purposes and
stated objectives of the Refuge.

Determination:
The proposed project is compatible with purposes for which the Refuge was

established,
%M ?/yé;/

efuge Hanager Date

Reviewed by: 7 3// (/? /

Comp QM Date
Reviewed by: (ﬁjx K?éZ;%/bb/
Date
Coneurread by: ,_)m, 3%} (,/7‘/

‘f“Regional Directqy Date
N

Determined by:
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United States Department of the Interior AR ===
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FISH AND WILDLIFE SERVICE
Federal Building, Fort Snelling = u
Twin Cities, Minnesota 55111

IN REPLY REFER TO:

FWS/ARW-SS

DEC 10 1991

Colonel Richard W. Craig

District Engineer

U.S. Army Engineering District, Saint Paul
1421 U.S. Post Office and Custom House
Saint Paul, Minnesota 55101-1479

Dear Colonel Craig:

Thank you for your notice dated November 20, 1991, requesting our comments on
the draft Definite Project Report/Environmental Assessment (SP-14), "Polander
Lake Habitat Rehabilitation and Enhancement Project." This project would be

located on the Minnesota side of Pool 5A at Mississippi River miles 728.5-734.
The Refuge Manager, Upper Mississippi River National Wildlife and Fish Refuﬁi
may be providing additional comments for your consideration.

The U,S. Fish and Wildlife Service (Service) will assure operation and
maintenance requirements of the project will be accomplished in accordance
with Section 906(e) of the Water Resources Development Act of 1986. In
accordance with the policies stated in the Fourth Annual Addendum, the Service
will perform the operation and maintenance requirements for this project as
listed on pages 52-53.

This project 1s located on Refuge lands. Therefore, the Service will complete
its finding of no significant impact upon learning from you that the publie
review period produced no substantive changes in the Definite Project Report/
Environmental Assessment.

We leook forward to continued cooperative efforts in developing habitat
rehabilitation and enhancement projects under the Envirommental Management
Program.

Sincerely,

R. badit

hnR. Eadle
Acting Regional Director



TAKE [ ]
United States Department of the Interior  [Jiit! mm——
]
BUREAU OF MINES ——
INTERMOUNTAIN FIELD OPERATIONS CENTER - W
P.O. BOX 25086 - =

BUILDING 20, DENVER FEDERAL CENTER
DENVER, COLORADC 80225

December 26, 1991

Colonel Richard W. Craig

District Engineer, St. Paul District
U.S. Army Corps of Engineers

1135 U.S. Post Office and Custom House
st. Paul, Minnesota 55101

Dear Cclonel Craig:

Subject: Review of the Draft Definite Report and Environmental
Assessment of Habitat Rehabkilitation Polander Lake,
Winona County, Minnesota (ER 91/1147)

At the request of the Director, Office of Environmental Affair’h,
Department of the Interior, personnel of the Bureau of Mines
reviewed the subject document (report and EA). With a project such
as this the Bureau is primarily concerned that possible impacts to
mineral resources and related production facilities are adequately
addressed during the environmental review process.

The subject document addresses known mineral resources, the
gquantity of material needed for construction, and the source area
of the material. Accordingly, all concerns of the Bureau of Mines
have been addressed. Because all construction activities for the
selected plan would occur within the Upper Mississippi River
Wildlife and Fish Refuge, we believe that mineral resources would
not be impacted beyond existing restrictions in the refuge. We
therefore believe the report and EA are adequate with regard to
minerals, and we have no objection to the document as presented.

Sincerely,

g;w’ Richard B. Grabowski, Acting Chief
Intermountain Field Operations Center

ekp/rr



PHONENO,

STATE OF

NNESOTA

DEPARTMENT OF NATURAL RESOURCES
(612) 345-3331
Section of Ecological Services FILENO.
Route 2, Box 230
Lake City, MN S5041-901S
December 26, 19391

Richard W. Craig, District Engineer
St. Paul District, Corps aof Engineers
180 Kellogg Boulevard East, Room 1421
St. Paul, Minnesota 55101-1479

ATTN: CENCS-PD-WR

Dear Mr. Craig:

We have reviewed the Definite Project Report including the
Environmental Assessment and FONSI for Polander Lake, Winona
County, Minnesota.

We do have a few concerns which we would like to bring to your,
attention. gﬁ

1. Throughout the development of this project w2 have heard
concerns expressed by local citizens and our field biologists
aver the sedimentation which 1is occurring in +the area
immediately upstream of Polander Lake. Because of this we
would like to see the area included in future bathymetric
surveys to he dome as part of the project’s performdnce

evaluation. Over the next fifty vyears, sediment being
delivered to this area by Burleigh Slough is likely to enter
Polander Lake and threaten the project. Burileigh Slough

itself is a valuable fisheries resource and should be included
in any bathymetric survey wark so that its status over time
can be established.

2. Please inform me when work to establish borrow sites for
island construction is being daone. We would like to actively
participate in borrow site selection so that habitat benefits
associated with this dredging can be maximized. We would also
like to participate in any preconstruction meetings or field
trips which may take place regarding this project.

After January 1S, 1992 please address any correspondence on this or
other Mississippi River Environmental Management Program projects
to Mike Davis, Minnesota Department of Natural Resources,
Ecological Services Section, 1801 South Oak St., Lake City, MN
55041 .

Sincerely,
o
W@’z [

Mike Davis
Habitat Project Coordinator
AN EQUAL OPPORTUNITY EMPLOYER



Page 2
Polander Lake DOPR

cc: Rick Berry, USFWS Refuge Complex
Keith Beseke, USFWS Refuge EMP Coordinator
Jeff Janvrin, Wisconsin DNR
Dan Dieterman, MNDNR Area Fisheries
Nick Gulden, MNDNR Area Wildlife Manager
Bruce Hawkinson, MNDNR Chief of Ecological Services
Walt Popp, MNDNR Pool 4 Field Station
Steve Johnson, MNDNR Office of Planning

i, -
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STATE OF

NNESOTA
DEPARTMENT OF NATURAL RESOURCES

500 LAFAYETTE ROAD, ST. PAUL, MINNESOTA 56155-4037

OFFICE OF THE DNR INFORMATION
COMMISSIONER (812) 296-6157

December 31, 1891

Col. Richard W. Craig

District Engineer

St. Paul District

Corps of Engineers

1135 U.8. Pogst Office & Custom House
St. Paul, MN 55101-1478

Re: Polander Lake HREP

Dear Col. Crailg:

The Minnesota Departmenﬁ of Natural Resocurces supports the Ugier
Mississippi River System Environmental Management Program Habitat
Rehabilitation and Enhancement Project at Polander Lake in Pool 5A
of the Upper Mississippi River.

Upon completion and final acceptance of this project by the Corps
of Engineers and the U.S. Fish and Wildlife Service, the Department
agrees to cooperate with the Fish and Wildlife BService and the
Corps of Engineers to ensure that operation, maintenance and any
mutually agreed upon rehabilitation as described in the Definite
Project Report will be accomplished in accordance with Section
306(e) of the Water Resources Development Act of 1886.

Yours, truly,

o Sl

Rodney W. Sando
Commissioner

cc:  Steve Johnson

A0 omp

AN EQUAL OPPORTUNITY EMPLOYER



State of WiSCOIlSin\ DEPARTMENT OF NATURAL RESOURCES

WISCONSIN _—
DEPT. OF KATURAL AESOURCES State Office ndg, ’
3550 Mormon Coules |
La Crosse, W1 5a_ ..
Carroll D, Besadny TELEPHONE 608-785-9000

January 7, 1992 File Ref: 1600-1-3

Col. Richard W. Craig, District Engineer
St. Paul District, Corps of Engineers
ATTN: CENCS-PD-WR

180 Kellogg Boulevard East, Room 1421
St, Paul, MN 55101-1479

Dear Col. Craig:

The Wisconsin Department of Natural Resources has reviewed the Draft Definite
Project Report and Environmental Assessment, Polander Lake, Winona County,
Minnesota, dated December 1991 and supports the project as described. The 2
comments that we provided to your office after reviewing the September 1991
Draft DPR were incorporated into the December 1991 DPR. We have no additional
comments concerning the Polander Lake DFPR.

We appreciated the opportunity to participate In the planning of the Polander (”
Lake Habitat Rehabilitation and Enhancement Project and look forward to-its
completion.

Sincerely,

Jeffrey A. Janvrin
Mississippi River Habitat Specialist

c: Terry Moe, WI DNR
Ron Benjamin, WI DNR
Rick Berry, USFWS
Keith Beseke, USFWS
Steve Johnson, MN DNR
Mike Davis, MN DNR



United States Department of the Interior o mm—
—————
FISH AND WILDLIFE SERVICE 3—'__.-'5‘..

Federal Building, Fort Snelling
Twin Citles, Minnesota 55111

IN REPLY REFER TO:

FUS /AFWE-FAG

JAN 16 1992

ER-91/1147

Colonel Richard W. Craig

District Engineer

U.S. Army Engineer Bistrict, St. Paul
180 East Kellogg Boulevard

St. Paul, Minnesota 55101-1479

Dear Colonel Craig:
The U.S8. Fish and Wildlife Service (Service) has reviewed the Draft
Definite Report and Envirommental Assessment for the Polander Lake -

Habitat Rehabilitation and Enhancement Project, Winona Gounty, Minnesota. 2@

The Service's letter of September 19, 1991, included cur comments on
the proposed project. We have no additional comments at this time.

We appreciate the opportunity to provide comments. If you have questions
regarding this response, please contact Dr. Mamie Parker of my staff at
725-3536,

Sincerely,

@_@mu@/\w%

Jonn A. Blankenship
Assistant Ragional Director
Fish and Wild1ife Enhancement
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Minnesota Pollution Control Agency
520 Lafayette Road, Saint Paul, Minnesota 55155-3898

Telephone (612) 296-6300 o
w ejgn?lzery 17, 1892
RECEIVE

Colonel Richard V. Craig

St. Paul District JAN 2 7 1992

U.S. Army Corps of Engineers

1421 U.S. Post Office & Custom House U.S. GORPS OF Engineers

St. Paul, Minnesota 55101-9808 St. Paul District
TREATMENT WKS SECTION

Dear Colonel Craig:

RE: Polander Lake Habitat Rehabilitation and Enhancement Project
Vetland, Upper Mississippi River Pool 5A Vinona County

This letter is submitted by the Minnesota Pollution Control Agency (MPCA) under
authority of Section 401 of the Clean Water Act (33 USC 1251 et seq.) and State
Statutes Chapters 115 and 116, The referenced project involves a proposal to
construct a closure across a side channel carrying Pap Slough flows into the
lake, a 1,000 foot island in the upper portion of the lake, a island comple}
(about 6,000 lineal feet of island) in the lower portion of the lake and bank
stabilization on two existing islands. ’

The HPCA will waive certification of the referenced project with the following
condition since the project impacts do not appear to be significant as defined
by present water quality standards. _ {

1) Additional information is planned to be developed on the site specific
locations that may contain contaminated sediments. That information and the
proposed actions regarding those contaminants must be submitted to the
Minnesota Pollution Control Agency for review and determination of
compliance with state laws and rules.

The project impacts should be minimized in accordance with the requirements of
Section 404(b)(1) guidelines.

This action does not exempt the applicant from the responsibility of complying
vith all applicable local, state and federal requirements, nor does it grant any
right to violate personal or property rights.

If you have any questions on this, please call Lawrence S. Zdon at (612)
297-8219.

Sincerely,

S s

Duane L. Anderson, Manager
Assessment and Planning Section
Vater Quality Division

DLA/ jmg

cc: Hr. Ted Rockwell, U.S. Environmental Protection Agency, St. Paul
Hs. Lynn Lewis, Field Supervisor, U.S. Fish and Wildlife Service
Mr. Kent Lokkesmoe, Director, Division of Waters, MDNR

Regional Offices: Duluth « Brainerd » Detroit Lakes « Marshail *+ Rachester
Equal Opportunity Employer * Printed on Recycled Paper
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S0y UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

. % REGION 5
1]
NZ N 77 WEST JACKSON BOULEVARD
gy i CHICAGO, IL 60604-3590
J A f\J > '1 '\j 3 ? REPLY TO THE ATTENTION OF:

Colenel Richard W. Craig

Department of the Army

St. Paul District

Corps of Engineers

1421 U.S. Post Office & Custam House
St. Paul, Minnesota 55101-1479

Dear Colonel Craig:

We have reviewed the Definite Project Report and Envirormental Assessment (EA)
on the proposed habitat rehabilitation and enhancement project at Polander
Lake, Winona County, Mimmescta. Polander lake is a backwater lake,
erx:mpassin; approximately 1,000 acres. The lake is an important stag:i_ng axea
for waterfowl, but the area do&s not support ercugh aquat:.c vegetatlon to
provide ideal habitat conditions. The purpose of the project is to nrprov
the habitat for migrating waterfowl and maintain or enhance its fishery. ‘Ihe
project's do]ectlv&s are to maintain the existing emergent and submergent
vegetation beds, increase the areas supporting aquatic vegetation by at least
12 acres, mamta:in a minimm of 400 acres of existing deep water habitat, and
reduce exlstmg flow velmltles in a minimum of one-third of the lake by 50

percent.

To reduce the effects of wind and wave action, your agercy proposes to
construct a closure across a side channel (Pap Slough), construct a 1,000 foot
island in the upper portion of the lake, construct an island complex in the
lower portion of the lake, ard stablllze two existing islands to prevent
further degradation due to erosion. We offer the following comments.

Accozdmg to the EA, construction of the closure of Pap Slough ard of the
varicus islands would require approximately 130,000 cubic yards of sand and
about 38,000 cubic yards of fines. The borrow mterlal proposed for use as
£i1l rmst be acceptable both fram an engineering and an envirormental
perspective. The EA states that most of the material is located within the
project area and that in order to obtain additional ernvirommental benefits,
the priority for cbtaining borrow material is backwater areas, side c:hannels
ard the main channel. Our concern with regard to the use of material from
ﬂmeareasisthatﬂxespeciesfmﬂmltarethesameastlmsefanﬁmﬂ)e
lake so that the balance is not upset. We are particularly concerned that
exotic species not be introduced into the lake. Also, if it is determined
that same of the material in the backwater areas is not suitable borrow
material or is not easily accessible, information should be provided on the
. Yype amd source of material proposed for use to ensure that it is clean ard
that use of such material would not adversely impact the ernviromment.

The FA states that a total of approximately 5,000 cubic yards of rock fill
woild be needed to pruvide ercsion protection due to wind and boat generated

Printed on Recycled Paper



waves. We concur with your agency's statement that any rock material proposed
tobeusedmthlspmjectlstobesupplledbyquarmesmtheama This
will ensure that wetlands or cother unique area habitats are not impacted in .
cbtaining this material. We recammend that the contract being put out for bid
state that the use of a local quarry for rock material is required.

The proposed project may affect the water quality of the lake. Describe the
types of turbidity-control measures proposed to be implemented during dredging
and filling activities. Secordary water quality impacts of the project need
to be assessed as well, including the potential increase in recreational use.
An improved fishery may cause an increase in the use of motor boats, resulting
in increased turbidity and hydrocarbons. Your agency may want to consider
placing speed/horsepower limits on boats using the lake, or even temporarily
restrict the use of the lake by motor boats until vegetation is established.

Finally, to minimize erosion, we recammend that a staging area for the
construction equipment be established in an envirormentally non-sensitive
area, that the mmber of access points to the site be limited, and that all
disturbed soils be revegetated upon campletion of the project.

Thank you for the opportunity to provide caments on the proposed habitat
rehabilitation and enhancement project at Polander lake, Wincna County,
Minnesota. We have no dbjections to the proposed project as long as the =
aforementioned issues are adequately addressed, I1f you have any questions,
please call Holly Wirick of my staff at (312)/FIS 353-6704.

N

Sincerely yours,

William D. Franz, Chlef Mg
Ervirormental Review Brarch

Planning and Management Division



January 23, 1992

Environmental Resources Branch
Planning Division

Mr., William D. Franz

Chief, Environmental Review Branch
Planning and Management Division
U.S. Environmental Protection Agency
Region 5

77 West Jackson Boulevard

Chicago, Illinois 60604-3590

Dear Mr. Franz:

Thank you for your comments on the proposed habitat
rehabilitation and enhancement (HREP) project at Polander IlLake,
Winona .County, Minnesota. The following addresses the concerns
voiced in your letter. =%

All proposed borrow areas are located close to the lake and
are directly connected to the lake. Consequently, use of these
areas should not introduce any new or exotic species to the lake.

If suitable material for construction of the proposed islands
cannot be obtained from backwaters close to the project area, sand
for island construction will be obtained from Pap Slough. Sediment
in this area is relatively clean, as detailed in Table DPR-4A of
the Definite Project Report.

The Corps generally does not designate off-site sources for
obtaining £fill material. However, it is specified that the source
must be acceptable to the Corps. In most instances, contractors
choose to obtain construction materials from existing commercial
concerns near the project area.

No special turbidity control measures have been determined
feasible for implementation during construction of the proposed
project. Sand material would be dredged and placed through
hydraulic dredging. Fine material would be dredged and placed
mechanically to minimize turbidity. Construction would be done
during periods of normal to low water levels to help keep turbidity
plumes to a minimum.

A limited amount of additional usage by recreational boaters
is anticipated after completion of the proposed project. The Corps
has no authority to control recreational use of the area. However,
experience with other similar projects indicates that there should
be no problem due to increased usage. The lake's bathymetry and
the existence of numerous stump fields in the lake restrict the



type of recreational craft using the area, limiting potential use
of the area to smaller fishing boats.

Construction of the proposed project would consist of
dredging, dredged material placement, and placement of protective
rock riprap. Dradging and dredged material placement would be
conducted from barges. No on-shore staging areas would be required
for these activities. Rock riprap would be loaded onto barges at
either the loading dock at Lock and Dam 5 or at dredged material
disposal site 5A-731,9-1LW located at river mile 731.9 at Fountain
City, Wisconsin. Use of either of these areas should not have any
notable environmental impacts. The project would include the
establishment of vegetation on all of the islands proposed for
construction,

If you have any gquestions or any additional comments on the
proposed Polander Lake HREP project, please contact Mr. Tim
Peterson at (612) 220-0274.

Sincerely,

Louis Kowalski
Chief, Planning Division

M



The Draft Definite Project Report/Environmental Assessment and/or Public

Notice was sent to the following agencies and interests:

Congressional

Sen. Rudy Boschwitz (St. Paul) Sen. Robert W. Kasten, Jr. (Madison)
Sen. Dave Durenberger (Mpls) Sen. Herbert Kohl (Madison)

Rep. Tim Penny (Rochester) Rep. Steve Gunderson (Black Riv, Fallsg)
Federal

Department of Transportation (Chicago)

Environmental Protection Agency (Chicago)

U.S, Coast Guard (St. Louis)

U.S8. Fish and Wildlife Service (La Crosse - Berry , Rasmussen ; Twin Cities FO -
Lewis, Wege; Winona - Beseke, Lennartson ; Twin Cities RO - Gritman, Gibbons,
Dobrovolny)

U.S8. Geological Survey (St. Paul; Madison)

National Park Service (Omaha)

Soil Conservation Service (Madison, St. Paul)

Advisory Council on Historic Preservation (Wash DC)

Office of Environmental Compliance - DOE (Wash DC)

Office of Environmental Project Review - DOI (Wash DC)

Corps of Engineers (LMS - Hawickhorst; LMV - Arnold; NCD - Hempfling; NGR - -
Bruzewicz; OCE - Howell .; NCS - Fountain City - Krumholz; LaCrescent- Otto-; L&§
5A - Farrand.; St. Paul - Bischoff., Blomker, Geisen, Goodfellow, Krumholz ,
Oksness , Palesh, Powell; Winona - Peterson )

State of Wisconsin

Department of Administration (Madison)

Department of Natural Resources (Madison - Besadny , La Crosse - Moe:; Eau Claire
- Bourget)

Department of Transportation (La Crosse - Gruendletr)

State Historic Preservation Officer (Madison)

State Archeologist (Madison)

State of Iowa
Department of Natural Resources (Des Moines - Szcodronski)

State of Minnesota

Department of Natural Resources (Frontenac - Davis, Johnson, Johnson! Rochester -
Heather, Shepperd ; St. Paul - Sando , Norris; Winona - Gulden)
Pollution Control Agency

Department of Administration

Department of Transportation

Department of Agriculture

Department of. Health & Human Services

State Historic Preservation Officer

Department of Energy, Economics, and Development

State Archeologist

State Planning Agency

Water and Soil Resources Board

Local
Winona County Commissioners City of Winona
Winona County Highway Department City of Goodview

Winona Public Library. County of Minnesota City



Other Interests
Upper Mississippi River Conservation Committee (Rock Island)

Sierra Club (Madison, Mpls)

Izaak Walton League (Mpls, Wabasha)
Minnesota/Wisconsin Boundary Area Commission (Hudson)
National Audubon Society (Mpls)

Upper Mississippi River Basin Association (St, Paul)
Mississippi River Regional Planning Commission {La Crosse)
Gochrane - Fountain City Recorder

Buffalo County Journal

Winona Daily NEWS

La Crosse Tribune

KWNO Radio (Winona)

KSMR Radio (Winona)

KAGE Radic (Winona)

WXOW-TV (La Crosse)

WKBT-TV (La Crosse)

Ducks Uniimited (Mpls)

Minnesota City Boat Club

Winona Rod and Gun Club

‘%ﬂj

Individuals

Jim Bamberek:
Jon Bitu

James Drier
Galvin Fremling
John Kane

Mike Kolstad
Charles Kubreck
Lloyd Livingstone
Warren Matzke
Reggie McLeod
Cliff Murray
James Nowlan
Robert Qlson
Wayne Purtzer
Don Riedeman
Henry Rollinger
Michael Rompa
Charles Smith
Will Snyder
Leroy Tibesar
Ed Tomashek
Rich Twait
John Tweedy
Eugene Sxeazy
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MEMORANDUM OF AGREEMENT
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MEMORANDUM OF AGREEMENT
BETWEEN
THE UNITED STATES FISH AND WILDLIFE SERVIGE
AND
THE DEPARTHENT OF THE ARMY
FOR
ENHANCING FISH AND WILDLIFE RESOURCES
OF THE
UPPER MISSISSIPPI RIVER SYSTEM
AT
POLANDER LAKE
WINONA COUNTY, MINNESOTA

I. FURPOSE é%

The purpose of this Memorandum of Agreement (MOA) is to establish the
relationships, arrangements, and general procedures under which the U.5. Fish and
Wildlife Service (FWS) and the Department of the Army (DOA) will operate in
congtructing, operating, maintaining, repairing, and rehabilitating the Polander
Lake separable element of the Upper Mississippi River System - Environmental

Management Program {(UMRS-EMP},
II. BACKGROUND

Section 1103 of the Water Resources Development Act of 1986, Public Law 99-
662, authorizes construction of measures for the purpose of enhancing fish and
wildlife resources in the Upper Mississippi River System. Under conditions of
Section 906(3) of the Water Resources Development Act of 1986, Public Law 99-662,
with the exception of a control structure on a culvert that is located ocutside
of the Upper Mississippi River National Wildlife and Fish Refuge, all
construction costs of those fish and wildlife features for the Polander Lake
project are 100% Federal, and all operation, maintenance, repair, and

rehabilitation costs are to be cost shared 75% Federal and 25% non-Federal.



ITII. GENERAL SCOPE

The Polander Lake project rehabilitates and improves the fish and wildlife
habitat in the lake primarily through features to improve habitat diversity in
the lake. This would be accomplished through the construction of a side channel
closure, six new islands, and the protection of two existing islands, These
features would reduce flow through the lake, reduce wind and wave induced

turbidity, and increase structure diversity in the lake.
v, RESPONSIBILITIES
A. DOA is responsible for:

1. Construction: Construction of the Project which consists of
constructing a side channel closure, constructing three large and three small%%
islands, and applying riprap to two existing islands. Material to construct the

islands would be taken from Polander Lake and adjacent side channels.

2, Major Rehabilitation: Any mutually agreed upon rehabilitation of
the project that exceeds the annual operation and maintenance requirements
identified in the Definite Project Report and that is needed as a result of

specific storm or flood events.

3. Construction Management: Subject to and using funds appropriated
by the Congress of the United States, DOA will construct the Polander Lake
project as described in the Definite Project Report/Environmental Assessment,
Polander Lake, Habitat Rehabilitation and Enhancement, dated March 1992, applying
those procedures usually followed or applied in Federal projects, pursuant to
Federal laws, regulations, and policies. The FWS will be afforded the
opportunity to review and comment on all modifications and change orders prior
to the issuance to the contractor of a Notice to Proceed. If DOA encounters
potential delays related to construction of the Project, DOA will promptly notify
FWS of such delays,

4. Maintenance of Records: D0OA will keep books, records, documents,

and other evidence pertaining to costs and expenses incurred in connection with



construction of the Project to the extent and in such detail as will properly
reflect total costs, DOA shall maintain such books, records, documents, and
other evidence for a minimum of three years after completion of construction of
the Project and resolution of all relevant claims arising therefrom, and shall
make available at its offices at reasonable times, such books, records,
documents, and other evidence for inspection and audit by authorized

representatives of the FWS,
B. FWS is responsible for:

1. Operation, Maintenance, and Repair: Upon completion of
construction as determined by the District Engineer, St, Paul, the FWS shall
accept the Project and shall operate, maintain, and repair the Project as defined
in the Definite Project Report entitled "Polander Lake Habitat Rehabilitation and
Enhancement," dated March 1992, in accordance with Section 903(e) of the Wat%%

Resources Development act, Public Law 99-662.

2. Non-Federal Responsibilities: 1In accordance with Section 906(e)
of the Water Resources Development Act, Public Law 99-662, the FWS shall obtain
25% of all costs associated with the operation, maintenance, and repair of the

Project from the Minnesota Department of Natural Resources.
v. MODIFICATION AND TERMINATION

This MOA may be modified or terminated at any time by mutual agreement of
the parties. Any such modification or termination must be in writing. Unless
otherwise modified or terminated, this MOA shall remain in effect for a period

of no more than 50 years after initiation of construction of the Project.
Vi.  REPRESENTATIVES

The following individuals or their designated representatives shall have

authority to act under this MOA for thelr respective parties:



FWS: Regional Director
U.5. Fish and Wildlife Service
Federal Building, Fort Snmelling

Twin Cities, Minnesota 55111

DOA: District Engineer
U.S. Army Corps of Engineers, S5t. Paul
180 Kellogg Boulevard East, Room 1421
St. Paul, Minmesota 55101-1479

VII. EFFECTIVE DATE OF MOA

This MOA shall become effective when signed by the appropriate

representatives of both parties.

E
THE DEPARTMENT OF THE ARMY THE U.S. FISH AND WILDLIFE SERVICE v
BY: BY:
{signature) (signature)
RICHARD W. CRAIG JAMES C. GRITHAN
Colonel, Corps of Engineers Regional Director
8t. Paul District U.S. Fish and Wildlife Service

Date Date
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DETAILED COST ESTIMATE



ED-C(ALG) FEASIBILITY COST ESTIMATE 03-Jul-91

*AkkkAXXCEASIBILITY COST ESTIMATEX**ddskx

POLANDER LAXE EMP PROJECT
ACCOUNT UNIT | CONTINGEMCIES
CDDE [TEM UNIT QUANTITY PRICE AMOUNT | AMOUNT PERCENT REASON

06.-.-.- FISH AND WILDLIFE FACILITIES

06.3.3.- HABITAT AND FEEDING FACILITIES

06.3.3.B ISLAND t

06.3.3.8 SAND cY 21343 4.00 85,000 26,000 312 1,23
06.3.3.8 FINES cY 300 3.00 1,000 350 3% 1,23
06.3.3.8 RIPRAP cY 1,782 38.00 68,000 17,000 2% 1,2,3
06.3.3.8 SEEDING AC 1 2,000.00 2,000 400 20% 1,23
06.3.3.8  ISLAND 2

06.3.3.8  SAND cY 24310 4.00 97,000 29,000 304 1,2,3
06.3.3.8 FINES ey 1,143 3.00 3,000 1,000 33 1,23
06.3.3.8  RIPRAP oY 2,160 38.00 82,000 20,000 4% 1,2,3
06.3.3.8  SEEDING AC 1 2,000.00 2,000 400 20%  1,2,3
06.3,3.8  ISLAND 7 -
06.3.3.8 RIPRAP cY 979 41.00 40,000 10,000 5% 1,2,3
06.3.3.B  [ISLAND 8 o
06.3.3.8  RIPRAP cY 803 43,00 35,000 9,000 6% 1,2,3
06.3.,3.8 ISLAND 3

06.3.3.8  SAND cY 37627 4.00 151,000 45,000 30 1,2,3
06.3.3.8 FINES cY 528 3.00 2,000 700 35%  1,2,3
06.3.3.8  RIPRAP cY 4,108 38.00 156,000 39,000 5% 1,2,3
06.3.3.8  SEEDING AC 2 2,000.00 4,000 800 ., 20% 1,23
06.3.3.8  [SLAND 3a

06.3.3.B  SAND cY 20529 4.00 82,000 24,000 9% 1,2,3
06.3.3.8 FINES ey 2,482 12,00 30,000 10,000 33% 1,23
06.3.3.8  SEEDING cY 1 2,000.00 2,000 400 0% 1,2,3
06.3.3.B  ISLAND 4

06.3.3.8B  SAND cy 39784 4.00 159,000 47,000 30%  1,2,3
06.3.3.8 FINES cY 30,195 3.00 91,000 32,000 3% 1,23
06.3.3.B  RIPRAP cY 373 38.00 14,000 3,500 5% 1,23
06.3.3.8  SEEDING AC 2 2,000.00 4,000 800 20% 1,23
06.3.3.B  ISLAND 4a

06.3.3.8  SAND cY 11122 4.00 44,000 13,000 30% 1,23
06.3.3.8 FINES cy 1,411 12.00 17,000 6,000 /% 1,2,3
06.3.3.8  SEEDING AC 1 2,000.00 2,000 400 20% 1,23
06.3.3.B  ISLAND 4b

06.3.3.8  SAND cY 20770 4.00 83,000 25,000 30% 1,23
06.3.3.8 FINES cY 2,635 12.06 32,000 11,000 3% 1,23
06.3,3.8  SEEDING AC 1 2,000.00 2,000 400 204 1,2,3
06.3.3.8  PLANTINGS (FOR ALL ISLANDS) EA 7,000 1.00 7,000 1,000 1% 1,2,3
30.-.-.- ENGINEERING AND DESIGN JoB L 155,000 23,000 15% 4

PAGE 1



ED-C(ALG) FEASIBILITY COST ESTIMATE 03-4ul-91

FHEXIKKEFEASIBILITY COST ESTIMATEW#*d%knk (
POLANDER LAKE EMP PROJECT
ACCOUNT UKIT | CONTINGENCIES
CODE ITEM URIT  QUANTITY PRICE AMOUNT ] AMOUNT  PERCENT REASON

SSSoESTz=gmo= SESS=SoRTma=z ==-u_—_===========Z========== ----------------- == ==——.-.-..====-_—-—====:====L“.======
31.-.-.- SUPERVISION AND INSPECTION Jas 1 el 90,000 13,000 t4% 4

SUBTOTAL CONSTRUCTION COSTS 1,542,000

SUBTOTAL CONTINGENCIES 26.5% 409,150

TOTAL 1,951,150

REASONS FOR CONTINGENCIES

1. QUANTITY UNKNOWNS -
2. UNIT PRICE UNKNOWNS

3. UNKNOWN SITE CONDITIONS
4. MANHOUR UNKNOWNS

1. EXTENSIONS ARE ROUNDED 7O THE NEAREST $1,000
2. PRICE LEVEL EQUALS MAY 1991,

PAGE 2
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LABORATORY DATA FOR SEDIMENT ANALYSIS



Iy c o a e o RATED ’ | REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF GUALITYY

May 24, 1990

Mr. Dick Beatty

U.S. Army Corps of Engineers

1135 U.S. Post Office & Custom House
St. Paul, MN 55101}

RE: PACE Project No. 900413.500

Dear Mr. Beatty:

Enclosed 1s the report of laboratory analyses for samples received
April 12, 1990.

o

If you have any questions concerning this report, please feel free gé_
to contact us. X

Sincerely,

Helen L.S. Addie
Project Manager

Enclosures
1710 Douglas Orive North Difices: Minneapolis, Minngsota Kansas City, Missouri An £qual Opportunity Emplayer
Minneapolis, MN 55422 Tamgpa, Flotida Los Angeles, Cabifornia
TEL: 612-544.5543 lowa City, lowa Charlotte, North Carolina

FAX: 612-525.3377 San Francisco, California  Ashaville, North Caroling
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REPORT OF LABORATORY ANALYSIS

THE ASSURAANCE QF QUALITY

U.S. Army Corps of Engineers
1135 U.5. Post Office & Custom House
St. Paul, MN 55101

Attn: Mr. Dick Beatty

PACE Sample Number:
Date Collected:
Date Received:

May 24, 1990
PACE Project
Number: 900413500

Parametey Units
SUBCONTRACT. ANALYSIS

INDIVIDUAL PARAMETERS

Total Organic Carbon mg/kg dry
JNORGANTC ANATYSTS

INDIVIDUAL PARAMETERS

Arsenic mg/kg
Cadmium mg/kg
Chromium mg/kg
Copper mg/kg
Cyanide, Total mg/kg
Lead mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Nitrogen, Ammonta mg/kg
Selenium mg/kg
Solids, Percent Volatile A
Water Content %
Zinc mg/kg
ORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

Moisture content %
ORGANOCHLORINE PESTICIDES AND PCBS-8080

Date Analyzed

Date Extracted

MDL Method Detection Limit

ND Not detected at or above the MDL.

136690 136700 136710
04/10/90  04/10/90 04710790
04/12/30  04/12/90 04/12/90

MBI COF #2 COF #8 COE #10

100 460 810 3100

0.5 0.9 0.8 éé's

0.10  0.22 0.17 221

1.0 6.8 4.6 8.4

0.10 3.5 2.4 4.7

0.50 ND ND ND

1.0 2.4 2.1 3.4

0.10 200 240 80 -

0.01 ND ND ND

0.50 7.4 5.4 10

20 36 26 33

1.3 WD ND ND

0.01 0.38 0.33 1.1

0.01 13.6 15.2 21.5

1.0 17 12 17

1.0 13.3 15.4 27.5

J 05/08/90 J 05/08/90 J 05/08/90

04/17/90

04/17/90  04/17/90

1710 Douglas Drive Nosth
Minneapalis, MN 55422
TEL: 612-544-5543
FAX: 812-525-3377

Offices:

Minneapolis, Minnesota
Tampa, Florida

lowa City, lowa

San Francisco, Galifeinia

Kansas City, Missouri
Los Angeles, Califarnia
Charlotte, North Gavoling
Ashaville, North Casafina

An Equal Dpporturity mplayer
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J NCODRPORATED

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Dick Beatty
Page 2

May 24, 1990
PACE Project
Number: 900413500

PACE Sample Numbery: 136690 136700 136710
Date Collected: 04/10/90 04/10/90  04/10/90
Date Received: 04712790  04/12/90 04/12/90
Parameter Units MDL . COF #2 COE #8 COE #10
QRGANTC _ANALYSIS

ORGANOCHLORINE PESTICIDES AND PCBS-8080

a-BHC ug/kg 1.0 ND ND ND
b-BHC ug/kg 1.0 ND ND ND
g-BHC (Lindane) ug/kg 1.0 ND ND ND
d~BHC ug/kg 1.0 ND ND ND
Chlordane (tech) ug/kg 1.0 ND ND ND
4,4'-DDD ug/kg 1.0 ND ND- ND
4,4'-DDE ug/kg 1.0 ND ND ND
4,4"'-DDT ug/kg 1.0 ND ND %%
Dieldrin ug/kg 1.0 ND ND N
Endrin ug/kyg 1.0 ND ND ND
Heptachlor ug/kg 1.0 ND ND ND
PCB-1016 ug/kg 5.0 ND ND ND
PCB-1221 ug/kg 5.0 ND ND ND
PCB-1232 . ug/kg 5.0 ND ND ND
PCB-1242 ug/kg 5.0 ND ND ND
PCB-1248 ug/kg 5.0 ND ND ND
PCB-1254 ug/kg 5.0 ND ND ND
PCB-1260 ug/kg 5.0 ND ND ND

MDL Method Detection Limit

ND Not detected at or above the MDL.

1710 Douglas Orive North
Minngapalis, MN 55422
TEL: §12-544-6542
FAX: 612-525-3377

Offices: Minneagelis, Minaesota
Tampa, Florida
lowa City, lowa
San Francisco, Dalifernia

Kansas City, Missowi
Los Angeles, California
Chatlatte, North Garoling
Ashevile, North Carolina

An Equat Oppartunity Employer
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REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Dick Beatty
Page 3

May 24, 1990
PACE Project
Number: 900413500

PACE Sample Number: 136890 136900 136910
Date Collected: 04/10/90  04/10/90  04/10/90
Date Received: 04/12/90  04/12/90  04/12/90
Parameter Units MOL  COF #13 COF #14 COE #18
SURCONTRACT ANALYSIS

INDIVIDUAL PARAMETERS

Total Organic Carbon mg/kg dry 100 8800 7300 7100
INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

Arsenic mg/kg ¢.5 8.2 5.4 2.4
Cadmium mg/kg 0.10 0.45 0.33 0.42
Chromium mg/kg 1.0 20 15 9.4
Copper mg/kg 0.10 8.8 7.6 §§.8
Cyanide, Total mg/Kg 0.5¢ ND ND -

Lead mg/kg 1.0 9.0 7.4 6.5
Manganese mg/kg 0.10 1600 940 220
Mercury mg/kg 0.01  0.02 0.01 0.03
Moisture content % 0.0 - - 34 {
Nickel mg/kg 0.50 14 1 8.0
Nitrogen, Ammonia mg/kg 20 82 91 130
Selenium mg/Kg 1.3 ND ND ND
Solids, Percent Volatile % 0.01 3.4 3.3 2.7
Water Content % 0.01  34.0 29.9 30.6
Zing mg/kg 1.0 43 34 23
ORGANIC ANATYSIS

INDIVIDUAL PARAMETERS

Moisture content % 1.0 33.5 29.1 -
ORGANOCHLORINE PESTICIDES AND PCBS-8080

Date Analyzed A 05/09/90 J 05/16/90 -

Date Extracted 04/17/90 04/17/90 -
a-BHC ug/kyg 1.0 ND ND -
b-BHC ug/kyg 1.0 ND ND -

MDL Method Detection Limit

ND Not detected at or above the MDL.

1210 Douglas Drive North
Minneapalis, MN 55422
TEL: §12.544-5543
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San Francisco, Califernia  Asheville, North Carolina
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REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALLITY

Mr. Dick Beatty
Page 4

PACE Sample Number:
Date Collected:
Date Recetved:

May 24, 1990
PACE Project
Number: 900413500

Parameter tnits
ORGANIC ANAJIYSIS

ORGANOCHLORINE PESTICIDES AND PCBS-8080

g-BHC (Lindane) ug/kg
d-BHC ug/kg
Chiordane (tech) ug/kg
4,4'-DDD ug/kg
4,4'-DODE ug/kyg
4,4'-DDT ug/kg
Dieldrin ug/kg
Endrin ug/kg
Heptachlor ug/kg
PCB-1016 ug/kg
PCB-1221 ug/kg
PCB-1232 ug/kg
PCB-1242 ug/kg
PCB-1248 ug/kyg
PCB-1254 ug/kg
PCB-1260 ug/kg
MDL Method Detection Limit

ND Not detected at or above the MDL.
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THE ASSURANCE OF QUALITY

Mr. Dick Beatty May 24, 1990
Page 5 PACE Project
Number: 900413500

The analyses of soil samples were performed 'as recelved' and do not
reflect analyses on a dry weight basis unless indicated.

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my supervision.

Sl Gy

Starla Enger
Inorganic Chemistry Manager

tLiesa A. Shanahan
Organic Chemistry Manager

1710 Douglas Drive North Qffices: Minngapolis, Minnesata Kansas City, Missouri An Equat Opportunity Emplaysr
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ATTACHMENT 7

HABITAT EVALUATION PROCEDURES



HEP EVALUATION
POLANDER LAKE REHABILITATION AND ENHANCEMENT PROJECT

PURPOSE

The purpose of this HEP evaluation is to determine and
guantify what habitat benefits could be achieved at Polander Lake
for each of the alternatives being considered for implementation.

MODEL SELECTION

The " Polander Lake area 1s an important staging area for
waterfowl during thelr spring and fall migrations. However, the
area is deficient in the amounts of aquatic vegetation present and
is anticipated to lose additional vegetation due to erosion caused
by increased flows from Pap Slough along with wind and wave action.

A draft Diving Duck (WHAG methodology) model developed by R.D.
Devendorf, U.S. Army Corps of Engineers, was selected as most
representative of the species the proposed project is intended to
benefit. The model was modified, taking into consideration the
professional opinions of specialists of the Government agencies
cooperating on the project. A copy of the model used is attached.

The Polander Lake area also supports an excellent fishery.
To insure that the proposed project would maintain, or enhance, the
areas suitability for the fish species present, several fish models
developed by the U.S. Fish and Wildlife Service were considered.
The bluegill model was selected for use because it has been
modified to include an evaluation of winter habitat quality.

MODEL APPLICATION

DIVING DUCK

Following is a discussion of the values applied for the
Suitability Index variables in the model.

Existing Conditions
Vi S8ize of waterbody

The size of the waterbody is important since large waterbodies
provide better protection from predators and minimize human
disturbance. Polander Lake encompasses approximately 962 acres,
which is considered to be within the optimal range for waterbody
size, Therefore, a value of 10,0 has been assigned for this
variable.



v2 Water depth

Water depth is important in determining the types and amounts
of aquatic vegetation present.. Since different species of
waterfowl prefer to feed at different depths, a range of depths
over which all of the target species can feed is ideal. Since,
under current conditions, submerged aquatic vegetation grows only
tc depths of approximately 3 feet, the Diving Duck model was
modified to use the percent of the area between the depths of 1 and
3 feet for this variable. Approximately 39.3% of Polander Lake is
currently within this range of depths. Therefore a value of 4.0
has been assigned to this variable.

V3 Percent submerged vegetation

A combination of 50 percent water and 50 percent vegetation,
with 20 to 30 percent of the vegetation consisting of emergent
species was considered to ideal by the participants involved with
this project. The model used was revised to reflect these figures,
with 35 percent coverage of submerged aguatic vegetation considered
cptimal. Submerged aquatic plant coverage in Polander Lake is
currently at about 16.4 percent. Therefore, a value of 2.8 has
been assigned to this variable.

V4 Species of submerged aquatic vegetation present

Key species of submerged aquatic vegetation which are
important as food for diving ducks include: wild celery
(Vallisneria americana), sago pondweed ({Potamogeton pectinatus),
coontail (Ceratophyllum demersum), and other pondweeds. The value
for this variable is determined by the percentage of the submerged
aquatic vegetation which is comprised of the key species. From
recent aquatic plant surveys it is estimated that between 30 and
60 percent of the area covered by submerged aquatic vegetation
contains a minimum of at least 2 of these key species. Therefore,
a value of 7.0 has been assigned to this variable.

Vs Emergent vegetative cover

Although emergent vegetation is not critically important to
diving duck migratory habitat, it does serve to provide cover and
a source of food. The Diving Duck model used was modified to
consider 15 percent coverage ideal. From recent aquatic plant
surveys it is estimated that emergent aquatic plant coverage at
Polander Lake is about 11.5 percent. Therefore, a value of 4.9 has
been assigned to this variable. '




vé Species of emergent vegetation present

Key emergent plant species include: arrowhead (Sagittaria

rigida), soft-stemmed bulrush (Scirpus validus), and wild rice
(Zizania aquatica). The value for this wvariable is determined by

the percent of emergent vegetation present which is comprised of
the key species. It is estimated that in the Polander Lake study
area about 50 percent of the emergent aquatic bed contains at least
1 of the key species. Therefore, a value of 6.0 has been assigned
to this variable.

v7 Plant interspersion

In addition to the quantities and species of aquatic plants
present, the location of the plant communities is also considered
important. Subsequently, this variable was added to the model.
Under ideal conditions, smaller plant communities should be
" interspersed throughout the waterbody. Plant interspersion was
determined for this model by dividing the project area into a .
- number of sections through the use of a randomly placed grid and
computing the percent of the sections containing submerged and the
percent containing emergent aquatic vegetation. The lower of the
- two figures was used in final determination of a suitability index
value. 41.8 percent of the sections contained emergent vegetation
and a value of 6.5 was assigned to this variable.

V8 Disturbance

The majority of the Polander Lake study area is closed to
waterfowl hunting, although recreational boating and fishing are
allowed. Therefore, a value of 7,0 has been assigned to this
variable.

Future Without Project

The Polander Lake project area is expected to gradually
degrade over the next 50 years. The opening between Pap Slough and
the lake is expected to continue to increase in size, with
resultant increased flows through the lake. Erosion caused by
increased flows and wind and wave action is expected to decrease
the area of the lake within the 1 to 3 foot range to 38.6 percent.
The 2 remaining small islands in the lower portion of the lake are
expected to disappear due to erosion. Subsequently, percent
coverage by submerged and emergent aquatic plants are expected to
drop to 14.4 and 10.4 percent respectively. In addition, plant
interspersion is expected to decrease, with only 36.4 percent of
the sections containing emergent vegetation with the grid used.
Therefore, variables V2, V3, VS5, and V7 were adjusted as follows
for this alternative:

Ve - V5 -

3.9 4.2
V3 - 2.6 v7 - 5.8



Following is a discussion of the various features proposed for
implementation with the Polander Lake HREP Project. The changes
in variables are based upon gains (or losses) above conditions with
noe Federal project at the end of the 50 year proiect life.

Island 1

It is anticipated that construction of a closure structure
{Island 1) to prevent flows from Pap Slough from entering Polander
Lake would provide a variety of benefits, Flows in the northeast
section of the lake would be eliminated and flows throughout the
remainder of the lake would be substantially reduced. In fact, it
is anticipated that a 50 percent reduction in current velocities
in a minimum of half of Polander Lake can be accomplished with this
alternative., Water depths would remain relatively unchanged with
this alternative. The reduction in the amount of turbid
Mississippi River water entering the lake should also allow for
greater light penetration allowing plant growth in deeper areas and
in greater densities in the existing plant beds. It is anticipated
that with the reduced flows the coverage of submerged aquatic
plants can be increased to about 21.8 percent and emergent species
to about 11.4 percent. Plant interspersion would also improve with
emergent plants occupying 45.5 percent of the sections of the grid
model used. Therefore, variables V3, V5, and V7 were adijusted as
follows for this alternative:

V3 - 3.5
V5 - 4.8
v7 - 7.3

Islands 1 & 2

Construction of Island 2 in conjunction with Island 1 would
improve the Polander Lake area by allowing for the establishment
of additional aquatic plants in areas which without the island
would have wind and wave energies too high for plant establishment.
It is anticipated that with this alternative submerged aquatic
plant coverage would increase to about 24.9 percent and emergent
coverage to 12.5 percent. Plant interspersion would also improve
with emergent plants occupying 47.3 percent of the sections of the
grid model used. Accordingly, the following variables were adjusted
for this alternative:

V3 - 3.9
V5 - 5.5
v7 - 7.6

Island 6

Although Island 6 would reduce wind and wave action in a
portion of the lake it would protect only about 1 acre of submerged
agquatic plants. This equates to only 0.1 percent of the submerged
agquatic plant community of the 1lake. No variables would be
affected by this alternative.



Islands 7 & 8

This alternative consists of armoring the 2 existing islands
(Islands 7 & 8) with riprap thereby stopping the erosion processes
which threaten to eliminate these islands in the upcoming years.
With this project, submerged agquatic plant coverage would be
increased to 15.8 percent and emergent. coverage to 10.6 percent.
In addition, plant interspersion would be maintained, with emergent
plants occupying 40.0 percent of the sections of the grid model
used. The following variables were adjusted for this alternative:

V3 - 2.8
V5 - 4.4
v7 - 6.4

Island Complex A

. Island complex A would provide a variety of benefits to the
Polander Lake study area. It would provide habitat suitable for
the establishment of both submerged and emergent aquatic plants
increasing their coverage to 20.6 and 11.4 percent respectively.
Plant diversity would increase with emergent plants occupying 47.3

.percent of the sections of the grid model used. The island would
also be instrumental in reducing wind and wave action in a
substantial portion of the lake. Wind and wave action can resuspend
bottom sediments, increase turbidity, and retard plant growth. It
is anticipated that with this alternative plant densities in
existing plant beds can be improved. The following variables were
adjusted for this alternative: ,

V3 - 3.4
V5 - 4.8
v7 - 7.6

Island Complex B

Island complex B is almost identical to island complex A only
on a smaller scale. With this alternative submerged and emergent
plant coverage is expected to increase to 18.5 and 11.1 percent
respectively. In addition plant diversity is expected to increase
with emergent plants occupying 40.0 percent of the sections of the
grid model used. The following variables were adjusted for this
alternative:

V3 - 3.1
V5 - 4.7
v7 - 6.4

Island Complex C

Island complex C would also provide a variety of benefits to
the Polander Lake study area. It would provide habitat suitable
for the establishment of both submerged and emergent aquatic plants
increasing their coverage to 16.6 and 10.9 percent respectively.
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Plant diversity would increase with emergent plants occupying 45.5
percent of the sections of the grid model used. The island would
also be instrumental in reducing wind and wave action in a
substantial portion of the lake. Wind and wave action can resuspend
bottom sediments, increase turbidity, and retard plant growth. It
is anticipated that with this alternative plant .densities 1in
existing plant beds can be improved. The following variables were
adjusted for this alternative:

V3 - 2.9
Vs - 4.6
V7 = 7!3

Iglands 1, 2, & ComplexX A

None of the above alternatives alone would improve the
Polander Lake project area enough to provide habitat considered
sufficient for a closed area of the refuge. However, an alternative
such as this one involving a combination of measures would
substantially improve the area. In most instances the benefits
realized with this combination of measures are equal to the sum of
the benefits listed above for each measure separately. However,
the combination of reduced flows through the closure of the Pap
Slough opening and reduced wind and wave action should allow
greater light penetration and plant growth greater than the sum of
that achieved through each separate measure. With this alternative
submerged aquatic plants could be expected to become established
in areas of the lake up to which are protected by the island
complex, up to 3.5 feet in depth, and which are out of the
remaining flow paths. This would increase the percentage of the
lake with suitable water depths for plant growth to about 41.4
percent. Aquatic plant coverage would increase to 32.7 percent for
submerged species and 12.6 for emergent species. Plant
interspersion would improve with emergent plants occupying 58.2
percent of the sections of the grid model used. The variables
affected are as follows:

v2 - 5.2

V3 -
V5 -
v7 -

x ;R
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Islands 1, 2, & Complex B

This combination of alternatives would provide basically the
same benefits as the preceding alternative, except on a somewhat
smaller scale. With this alternative it is anticipated that 40.3
percent of the area would provide acceptable depths for plant
growth, submerged and emergent agquatic plants would occupy 30.7 and
12.3 percent of the lake respectively, and emergent plants would
occupy 49.1 percent of the sections of the grid model used. The
variables affected are as follows:

V2 - 5.0
V3 - 7.9
V5 - 5.9
v7 - 8.2

Islands 1, 2, & Complex C

This combination of alternatives would also provide basically
the same benefits as the two preceding alternatives. With this
alternative it is anticipated that 41.4 percent of the area would
‘provide acceptable depths for plant growth, submerged and emergent
‘aquatic plants would occupy 28.8 and 12.1 percent of the lake
"respectively, and emergent plants would occupy 56.4 percent of the
sections of the grid model used. The variables affected are as
follows:

v2 - 5.2
V3 - 7.3
V5 - 5.8
V7 - 8.8

Islands 1, 2, 7, 8, & Complex A

This alternative would provide basically the same benefits as
a combination of construction of Islands 1, 2, and Complex A, but
with the added benefits realized through the elimination of the
erosion occurring to Islands 7 & 8. With this alternative
submerged aquatic plants could be expected to become established
in areas of the lake up to which are protected by the island
complex, up to 3.5 feet in depth, and which are out of the
remaining flow paths. This would increase the percentage of the
lake with suitable water depths for plant growth to about 41.4
percent. Agquatic plant coverage would increase to 34.8 percent for
submerged species and 13.7 for emergent species, Plant
interspersion would improve with emergent plants occupying 61.8
percent of the sections of the grid model used. The variables
affected are as follows:

V2 - 5.2
V3 - 8.9
V5 - 6.2
v7 - 8.9



Islands 1, 2, 7, 8, & Complex B

This combinaticon of alternatives would provide basically the
same benefits as the preceding alternative, except on a somewhat
smaller scale. With this alternative it is anticipated that 40.3
percent of the area would provide acceptable depths for plant
growth, submerged and emergent agquatic plants would occupy 32.7 and
13.4 percent of the lake respectively, and emergent plants would
occupy 52.7 percent of the sections of the grid model used. The
variables affected are as follows:

v - 5.0
V3 - 8.0
VB - 6.0
v7 - 8.2

Islands 1, 2, 7, 8, & Complex C

This combination of alternatives would also provide basically
the same benefits as the two preceding alternatives. With this
alternative it is anticipated that 41.4 percent of the area would
provide acceptable depths for plant growth, submerged and emergent
aquatic plants would occupy 30.9 and 13.2 percent of the lake
respectively, and emergent plants would occupy 60.0 percent of the

sections of the grid model used. The variables affected are as
follows:

v2 - 5.2

V3 - 7.4

V5 - 5.9

V7 - 8.8 ’

BLUEGILL (Summer)
Existing Conditions
{Summer)

vi Percent Pool Area

In riverine habitats, bluegills are mostly restricted to areas
of low velocity. Adults prefer current velocities £10 cm/sec but
will tolerate up to 45 cm/sec.

The average low flow velocities of a cross section across
Polander Lake indicate that the average current velocity is
approximately 18.5 cm/sec. Polander Lake has few areas with low
flow current velocities of less than 10 cm/sec. These areas are
mainly situated close to shorelines and protected areas behind
islands. Therefore a value of 0.25 has been assigned to this
variable.




v2 Percent cover (e.g. logs, brush, and debris) within pools or
littoral areas during summer

Bluegills exhibit cover-seeking behavior. A suitability
rating of 1.00 is suggested if the percent cover is between 20 and
60 percent of the littoral areas.

A suitability index rating of 0.50 is being assigned to
Polander Lake based on the assumption from observations made during
field visits that less than 20 percent of the littoral areas
contain logs, brush, or other debris.

v3 Percent cover (aquatic vegetation, submersed, dense strands,
finely divided leaves)

Aquatic vegetative cover 1is utilized by young and adult
bluegills. However, tooc much cover can inhibit the predator-prey
relationships between bluegills and other fish species and result
in stunted fish populations.

"Based on recent vegetative survey data, approximately 16 percent
"of Polander lake supports submerged aquatic vegetation. 0Of this,
about half fits the description presented for this variable.
Therefore, a value of 0.50 has been assigned for wvariable V3.

V4 Percent littoral area during summer stratification

For an area to receive a suitability index rating of 1.0,
between 20 and 60 percent should be littoral area. Using the area
of lake which supports aquatic vegetation as the littoral zone,
about 27 percent of the lake qualifies. Therefore, a suitability
rating of 1.00 has been assigned to this variable.

\'2-] Average TDS level during the growing season

TDS levels during the growing season are not available at this
time. However, it is assumed that TDS is a contributing factor in
suppressing plant growth in areas of the lake greater than 3 feet
in depth. Therefore, a suitability rating of 0.85 has been
assigned for this variable.

vé Maximum monthly average turbidity during average summer flow
or summey stratification

Turbidity due to inflows of Mississippi River water and
resuspension of bottom sediments due to wind and wave action are
believed to be the major factor contributing to reduced plant
growth in Polander Lake. A habitat suitability rating of 0.70 has
been assigned for this variable.




v? pH range during the growing season

Available data indicate that pH in the Polander Lake area is
generally in the range of 7.4 to 7.8. Therefore, a suitability
rating of 1.00 has been assigned for this variable.

Vs Minimum dissolved oxygen level during the summer

Dissolved oxygen is not known to be a limiting factor for
habitat suitability in the study area. Therefore a suitability
index rating of 1.00 has been assigned to this variable.

ve Maximum monthly average salinity during the growing season

A suitability index rating of 1.00 has been assigned to this
variable.

V10 Maximum midsummer temperature within pools or littoral areas
{adult)

Detailed temperature data on Polander Lake is not available
at this time. Suitability ratings for V10 through V13 have been
assigned assuming temperatures in the area are suitable for the
species present.

A suitability rating of 1.00 has been assigned for variable
V10

Vil Average of mean weekly water temperature within pools or
littoral areas (embryo)

A suitability index rating of 1.00 has been assigned for this
variable.

Vi2 Maximum early summer temperature within pools or 1littoral
areas {(fry)

A suitability index rating of 1.00 has been assigned to this
variable

vi3 Maximum midsummer temperature within pools or littoral areas
(juvenile) .

A suitability index rating of 1.00 has been assigned to this
variable

V14 Average current velocity in pools and backwater areas during
the growing season {(adult)

The limited data available indicate that the average current
velocity in Polander Lake is about 18.5 cm/sec. Therefore a
suitability index rating of 0.75 for this variable.
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V15 Average current velocity in spawning areas (embryo)

A suitability index ratinc of 0,70 has been assigned to this
variable.

V16 Average current velocities in pools and backwater areas during
early summer (fry)

Ideal habitat for bluegill fry encompasses areas with average
current velocities of less than 4.5 cm/sec. With the current
velocities present in Polander Lake and the lack of flow free
areas, a suitability index rating of 0.10 has been assigned to this
variable,

V17 average current velocity in pools and backwater areas during
the growing season (juvenile)

Ideal habitat for juvenile bluegill encompasses areas with
average current velocities of less than 4.5 cm/sec. Using the
limited data on current velocities available, it is assumed that
very few appropriate areas exist within the lake. Therefore, a
suitability index rating of 0.10 has been assigned to this
variable,

V18 Stream gradient within the representative reach

A suitability rating of 1.00 has been assigned for this
variable,

V19 Reservoir drawdown during spawning

Water 1level fluctuations during the spawning season are
minimal. Therefore a suitability index rating of 1.00 has been
assigned to this variable.

V20 Substrate composition within pools or 