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1. INTRODUCTION

The Mississippi River is the greatest river in North America,
gathering run-off fram 31 states and two Canadian provinces,
draining 1.5 million square miles. 1t is the third largest
watershed in the world flowing 2,500 miles to the Gulf of Mexico.
Millions of people live on its banks and draw life from its
waters. Over five hundred kinds of animals live among the diverse
plant communities that thrive in and along the river.

Man, in his progress, has put the river to many varied and same-
times conflicting uses. The pressures of man's use of the river
are feared to be degrading the environmental qualities of the
river. More information is needed on the complex interactions of
the river's resources and these resource reactions to man's
activities on the river. When this information is obtained, it
can then be used to determine where problems exist and the alter-
natives available to man to solve these problems and coordinate
river uses to minimize conflicts.

I. A. Study Authorization and Development

In response to increasing public concern for the environmental
quality of the river, the Great River Study was authorized by
Congress in the Water Resources Development Act of 1976 (PL 94-587).
This legislation authorizes the U.S. Amy Corps of Engineers....
"tu investigate and study, in cooperation with interested states
and Federal agencies, through the Upper Mississippi River Basin
Coammission, the development of a river system management plan...'.

The total study program includes three Great River Environmental

Action Teams (GREAT), which have the responsibility for the river
reaches from St. Paul/Minneapolis to Guttenberg, Iowe (GREAT T);

Guttenberg to Saverton, Missouri (GREAT II); and Saverton to the

confluence of the OChio (GREAT III).

The study programs and recommendations of the three GREAT Teams
will be brought together into a river management strategy for the
entire Upper Mississippi River. The goal of the study is to
present to Congress and the people a river resource management
plan that is, above all, realistic - a plan that is technically
and econamically sound, socially and environmentally acceptable,
and capable of being put into action within a reasonable period
of time,

I. B. Suudy Pwpose and Scope
— The purpose of the GREAT 11 Studies is to identify and resolve
conflicts resulting fram separate legislative actions of Congress - - 5l N
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 which mandated that the Upper Mississippi River be managed in the
national interest for commercial navigation and as a fish and wild-
life refuge.

The concept of the study originated from a need to coordinate

the maintenance activities of a nine foot navigation channel by
the U.S. Corps of Engineers from Guttenberg, Iowa to Saverton,
Missouri with other river uses. GREAT II was founded because of
increasing concern by conservaticnists and the general public over
the lack of information available about the impacts of U.S. Corps
of Engineers channel maintenance activities on many key resources
of the river.

The scope of the GREAT II Study ir directed toward developing

a river system management plan incorporating total river resource
requirements. GREAT II was organized carly in fiscal 1977
(October 1976'through Septamber 1977) and is studying the river
from Guttenberg, Iowa, to Saverton, Missouri.

C. Study Participation and Organization

The GREAT II Team is composed of representatives from thie following
Upper Mississippi Basin States and the Federal River Resource-
oriented agencies:

State of Illinois

State of Iowa

State of Missouri

State of Wisconsin

U.S. Department of the Interior-Fish and Wildlife Service

U.S. Department of Agriculture-Soil Conservation Service

U.S. Department of Defense-Department of the Army-Corps
of Engineers

U.S. Department of Transportation-U.S. Coast Guard

U.S. Environmental Protection Agency

Upper Mississippi River Conservation Comittee (ex officio)

GREAT !l is organized into 12 functional worh groups and the Plun
Forrmulation Work Group. Each work group is to accomplish the
study objectives as they relate to the work group's functionai
area and as directed by the team. Work groups are composed of
persons having expertise and interest in the work groups area of

study.

This report sumarizes the concerms, objectives, activities, con-
clusions and recoomendations of the Side Channel Work Group as
they relate to the GREAT II Study area.

1-2
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D. Work Group Organization

Participation - The Work Group membership has been open to any and
all federal and state agencies having an express interest in the
management of side channels and backwater lakes, sloughs and islands
for any purpose. Since off-channel areas are primarily maintained
and managed fur the production and preservation of fish and wildlife
resources, work group composition is a reflection of resource agency
participation. The following agencies maintained an active role in
the work group throughout its existence:

U.S. Fish and Wildlife Service

U.S. Armmy Corps of Ingineers

I1linois Department of Conservation

Iowa Conservation Camnission

Missouri Department of Conservation
Wisconsin Department of Natural Resources

The public was represented through the Coordinator of the Public
Participation and Informatior Work Group. Other agencies and

entities which occasionally participated in work group activities
include:

Missouri Cooperative Fisheries Unit ‘
Upper Mississippi River Basin Cammission

U.S. knvirommental Protection Agency

Illinois Division of Water Resources

University of Iowa

Loras College, Dubuque, Iowa

River Studies Center, LaCrosse, Wisconsin

For the rost part, the Side Channel Work Group, is a sub-unit of the
Fish and Wildlife ‘hnageament Work Group and the two share many of the
same problams and concerns. (Consequently, the participating agencies
have a jcint membership on both work groups. While the Side Channel
Work Group concentrates on problans associated with off-channel habi-
tat, the Fish and Wildlife Management Work Croup considers the problems
of fish mnd wildlife as a whole on the river. This has resulted in
same overlap of objectives, consideration and treatment of problams
and in the conclusions and recamendations independently reached.

Mectings and Procedures - The Side Channel Work Group was one of the
first organicec. Lven before GREAT 11 was otificially kicked off, there
was an interest among the resource agencies regarding the impact of
dredging and disposal on side channels and backwaters. These agencies
met with the Corps of Engineers to discuss their concerins and to iden-
tify potential sites for reclamation. This evolved into a work group
which held its tirst official meeting on March 26, 1975, Meetings
were generally held bi-monthly with an occasional joint meeting with
the Fish and Wildlife )anagenent Work Group. Meeting minutes were
prepared by the chaimman and distributed to work groujp members.

Voting Procedures - Prior to May 25, 1979, work group veting pro-
cedures woere informal and consisted of = consensus of the

i=3
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individuals present at the meeting regardiess of agency affili-
ation. Although no problems were experienced using this procedure,
the work group adopted more formal voting procedures in an effort
to forestall any potential problems when considering work group
recamendations. The elaments of this procedure are as follows:

Voting representation is limited to the six active
agencies listed above.

Each agency shall have one vote.

The chairman will vote for the U.S. Fish and Wildlife
Service after considering the concerns of all divisions
of that agency.

Questions will be decided by a sinple majority of voting
representatives present. Mamnbers must be present to vote.

A tie vote shall be considered as a vote to pass the
question.

All cther agencies and individuals may participate in
the meetings and discussions but may not vote.

Division of Responsibility - The Work Group is chaired by the U.S.
Fish and Wildlife Service, The chairman nhandles administrative
duties including scheduling meetings and the preparation of minutes,
reports and correspondence. The chairman represents the work

group on the Plan Formulation Work Group, on the On-Site Inspection
Team, the Disposal Site Selection Task Force, and the Post Disposal
Evaluation Task Force. Work Group members provide input into the
planning process and provide specific products on an as-needed
basis.

I-L
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II.

PROBLEM IDENTIFICATION

A. Process

Once the twelve functional work groups and their overall objectives
were formulated, the work group members began to identify public
concerns, use conflicts and other problems related to their over-
all objective and area of study. A work groups' list of pro-
blems was camposed of those problems identified in any of the
following ways:

the problem was identified in GREAT I and was applicable
to the GREAT II area

the particular work group recognized an existing problem
based on future projections of existing conditions

the particular work group recognized a potential problem
based on future projections of existing conditions and
trends

other work groups identified concerns relating to the
particular work groups' area of study

the public expressed concerns and problems directly to
the particular work group

the public expressed concerns and problem to a particular
work group through the public participation and information
work group (i.e. town meetings; houseboat trips; etc.).

These problems were campiled into a list to be evaluated by the
particular work group for their relevancy to the study; the urgency
or certainty of the problem; and the potential for resolving the
problem within the time-frame of the study. Certain problems

were eliminated from further study based on criteria guidelines
developed by the Upper Mississippi River Basin Commission in 1974.
Priorities were then placed on the ramaining problems by the

work group. (See Plan Formulation Work Group Appendix for the
listing of these problems.)

The results of this screening process were put into tables and
displayed in the Preliminary Feasibility Report.

Once the work groups had developed a sct of problams and needs,

they forrmulated a list of objectives designed to address and, at

a minimum, partially resolve their problems. These objectives

were then used to identify tasks and/or studies which the work

group needed to accamplish in order to identify the possible alter-
native solutions to their respective problans. The preblams, ob-
Jjectives and tasks theretfore represent the plans-of-action each

work group used to derive their final conclusions and recamendations.
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The conditions, both existing and future, which were used to
identify a work groups problems are discussed in the following
sections. The year 1979 was chosen as a base point for existing
conditions, and a project life of fifty years was used to predict |
future conditions.

II. B. 19879 Base Conditions

II. B. 1. Evolution and Characteristics of Side Channels and Backwaters

Many sections of the Upper Mississippi River exhibit a braided ;
character with respect to river morphology. Typically, the river's
flow is divided and subdivided by numerous islands into a main
channel and one or more side channels. Occasionally, these existing
side channels rival the main channel for dominance and account for

a significant portion of the total flow. Given the proper hydrologic !
conditions, the river may change its course into a side channel, a- r
bandoning the old main channel to a fate of isolation, stagnation
and ultimate conversion to lowland forest.

YRS PRI - TPy

Within the islands theamselves, secondary side channels can often
be found which may connect other morphological features to the
main water body such as lakes, ponds, sloughs, wetlands, swamps, or
bogs. These "backwaters', as they are collectively called, form
an infinite variety of characteristics including depth, current
velocity, discharge, sediment size, sediment nutrients, water
chgnistry and water level fluctuations.

Nord (1967) described the various types of aquatic habitat in the
Upper Mississippi. The classifications of interest to the Side
Channel Work Group are described as follows:

Side Channels - These include all departures fram the main
channel and main channel border, in which there is current during
nomal river stage. The graduations in this category are wide-
spread, ranging fram fast flowing watercourses with high banks

to sluggish streams winding through marshy areas. Unless they
are fommer main channels (a situation occurring in a few places
on the Mississippi), the banks are usually protected or stabi-
lized by riparian vegetation.

b sl o

Undercut or eroded banks are camon along side channels near
their departure fram the main channel. This occurs mainly in
the upper sections of the pools where banks are highest and the
current is swifter. Closing or diversion dams are usually pre-
sent where the side channel leaves the main channel or main
channel border, and infrequently at other locations. In the
impounded section of the river, these are mostly submerged.

11-2
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The bottam type usually varies fram sand in the upper reaches
to silt in the lower. In the swifter current, there is no
rooted aquatic vegetation, but vegetation is common in the
shallower areas having silty bottams and moderate to slight
current.

Other terms that have been used for this habitat are sloughs,
running sloughs, chutes, cuts, guts, cut offs, and canals.

River Lakes and Ponds - River lakes and ponds may have some
connection with the river at nomal water stages or be cam-
pletely isolated depressions on the interior of islands. They
may or may not have a slight current depending on their location.
Bottam types consist mostly of mud or silt two or more feet thick.
They may exhibit an abundance of rooted aquatic vegetation and/or
be surrounded by marshlands.

The tem ''river lake' has also been applied to the large expanse

of open water created by and found immediately upstream of the
navigation dams (McDonald and Konefes, 1977). However, this does
not represent a ''backwater' as such although pre-impoundment islands
and backwatert may now be flooded. These areas are not included :in
the definition and discussions herein.

Sloughs - Sloughs often border on the lake or pond category on the
one side and on the side channel category on the cther. They may
be former side channels that have been cut off, or that have only
intemittent flows in them. They may be relatively narrow branches
or off-shoots of other bodies of water. They are characterized by
having no current at normal water stages, muck bottams, and an
abundance of submerged and emergent aquatic vegetation. These
sloughs and some of the ponds and smaller lakes are most often rep-
resentative of the ecological succession taking place in the river
bottams, from aquatic to marsh habitat.

Simons, et al. (1975a), reports that side channels and islands are
formed in three basic ways in a natural, alluvial river. First of all,
it is apparent that islands are larger and more numerous at the mouths
of tributaries. These tributaries carry sediment which is deposited in
delta-like sandbars at their mouths providing a triggering mechanism for
the formation of an island. (Figure 1.) During the next high water
period, most of these islands are eroded away, However, should the
island persist long enough to establish picneer woody vegetation, it may
withstand subsequent floods and continue to grow. Floodwaters may erode
the upstream end of the island but this is campensated for by deposition
at the lower end. The net result of this process is that the island
migrates downstream and may be succeeded by a new one where it began.

Occasionally, an obstruction such as a timber snag or a sunken barge
can trigger the formation of an island. In any event, growth may be
rapid with encroachment occurring into the side channel fram both the
island and the mainland. Ultimately, the side channel becames a slough
with very little or no flow and the island will be joined to the main-
land. Or, given a u.fferent set of hydrologic conditions, the island
may be eroded out of existence.

4




Figure 1. Tributary delta formation as a mechanism in backwater formation,
River Mile 378, Pool 19, Iowa.
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During the highwater period, when the river carries its heaviest

load of suspended sediment, islands grow by aggradation. As the
water passes through the vegetation it slows, dropping same of

its sediment load. The coursest material drops out first forming

a U-shaped levee around the perimeter of the island with its base
pointing upstream. The finer material deposits in the interior of
the island often forming a low swale or boggy condition. This process
produces the characteristic "crab claw' shaped island. (See Figure 2).

A second means of island and side channel formaticn occurs when one
or both sides of the river bank are camposed of clay or erosion
resistant rock. A projecting bank condition is found which creates
an "energy shadow' downstream. This causes deposition of sediment
to formm islands which, through erosion and accretion, slowly mi-
grate downstream. The result may be a series of islands which
regularly '"drip off" of the projecting river bank.

Thirdly, a meandering river attempts to short-circuit or cut off

a meander loop during the highwater period resulting in a channel/
island/chute configuration. Ultimately, the river may isolate the
old meander loop fraom the main river forming an "oxbow'" lake or
slough. (Figure 3).

In its natural state, an alluvial river can be said to be in a
dynamic state of equilibrium. Simons describes this phenamenon

as follows: ... an alluvial river divides itself into two or more
channels by the process of either erosion or deposition. The side
channels so formed can grow in size and capture most of the discharge
and becames the main channel; they can deteriorate in size and
became part of the floodplain; they can grow to the size of the main
channel and maintain that size. In the natural state, those side
channels which are obliterated by deposition are replaced by new
side channels caused by floods and/or river migrations."”

The characteristics of side channels and backwaters of the Upper
Mississippi River must be discussed in the context of man-induced
changes designed to control the river and make it navigable. Such
changes include the construction of locks and dams, wing ard clo-
sure dikes, bank reveuments, water level control, dredging and
disposal. In addition, non-navigation changes, such as levee

and drainage activities, agriculture, urbun development, munici-
pal and industrial waste disposal, and recreation all contribute
to the quality and quantity of off-channel habitat on the river.
In the following paragraphs will be a brief discussion of the pre-
impoundment river and the changes that the above mentioned activities
have induced on side channels and backwaters.

Green (1960) described pre-impoundnent bottamlinds as consisting
mainly of wooded islands and deep sloughs with hundreds of lakes and
ponds scattered throwghout.  hirsh development was limitad to the
shores of lakes and guts leading to sloughs.  These marshes often
dried up campletely by the end of the sumer as well as did many of
the lakes and ponds.
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Figare 2. Typical "crab-claw” island shape, Benton Island, River Mile 419,
Pool 18, Illincis,
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Figure 3. The geamorphic evolution of a meander loop to an oxbow lake as a mechanism
in backwater formation.
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In 1930, Culler noted three major problems affecting the aquatic life -
of the pre-impoundment river: (1) pollution, (2) erosion, and (3) |
fluctuating water levels. Erosion of sands and silts, he observed, l
caused sedimentation in the river which affected fish spawning. Back-

waters in the spring were "muddy and unsuitable for spawning". Silt f
buriad eggs, separated young fram the main river, buried r "ssel beds,

and in same places, materially changed plant and animal l.fe of the ‘
river. He also noted a reduction in the camercial fish harvest. |

Culler was hopeful for the proposed impoundments as the Corps made
plans for the 9-foot navigation project. He saw a benefit to erosion
conditions'"... as the slackened water will not carry as great a quantity
of silt as before but will deposit it at the head of each pool." He
hopad that the impoundments would "... clear the water in the sloughs by '
depositing the silt load before it reaches the backwaters...'. Green
expected siltation to create conditions more suitable for marsh develop-
ment.

Fluctuating water levels as encountered in an uncontrolled river, were
seen as particularly hamful to fish and wildlife by (1) preventing marsh
development, (2) interfering with fish spawning, and (3) trapping fish in
backwater lakes and ponds, necessitating large scale fish rescue work.
Same early investigators, notably bailey (1930) and Uhler (ca. 192Q), saw
fluctuating water levels as particularly devastating to marsh development

and suggested the construction of dams to retain the water in lakes and *
ponds. Culler anticipated the 9-foot navigation project to stabilize water
level fluctuations particularly if fixed dams were used but questioned the
value of the overall changes that would be experienced.

Ellis (1931) studied Lake Keokuk (Pool 19) which had been impounded since
1913, prior to the construction of the other locks and dams. His studies
predicted the changes which could be expected to take place when the

other 26 locks znd dams were constructed. He found that the initial flood-
ing of lateral areas produced extensive tracts of shallow backwaters which
supplied large quantities of plankton and other fish food and provided a
spawning ground and refuge areas for young fish. This condition existed

as long as these backwaters were maintained. However, reclamation of back-
waters for agricultural purposes as well as the deposition of fine sediment
eventually reduced and degraded this habitat until such rough fish as carp,
uffalo and catfish were the daninant species. Game fish as well as food
fish numbers were severely reduced.

When the Corps of Engineers impounded the river with 26 locks and dams in
the 1930's abrupt changes occurred in the bottamlands. Fluctuating water
levels were stabilized and drying of backwater lakes and ponds ceased to
occur. Fish rescue work became a thing of the past. Wooded islands be-
came shallow water and conditions were favorable for excellent marsh
develomment. Waterfowl food became abundant.

Green (1960) recognized three distinct zones develop within a pool. The
upper end was essentially a nommal riverine condition with deep sloughs
and limited marsh development. The middle pool saw water backed up over
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islands and hay meadows, spreading out over large areas. The best
marsh development occurred here. Above each dam was a lake-like pool,
too deep for marsh development but with same aquatic plant growth.

McDonald and Konefes (1977) campared pre-impoundment (1927) and 1975
aerial photographs and quantified the changes in habitat types that
occurred in pools 11-22. They noted a general increase in total
aquatic habitat and a decrease in terrestrial habitat in all pools
except 15, 19, and 20. Pools 15 and 20 are small and the dams did
not create large river lakes. Pool 19 was in existence prior to the
9-foot navigation project and changes during the 48 year period were
not as pronounced.

Changes in side channel acreage showed no consistent pattern fram pool

to pool although there was an overall loss of 3,466 acres in the study
area. The largest iactor in this conversion was due to the river lakes
behind the dams. Sloughs showed a consistent increase where flooding
created new areas with connections to the main channel or enlarged ex-
isting slough areas. River lakes and ponds showed the largest overall
increase in the aquatic category, 40,299 acres. However, this category
includes the large pool areas immediately above the navigation dams and
the contribution of smaller lakes and ponds to the backwaters was actually
much less. A majority of the pools gained in marsh habitat due to the
flooding of low areas. In total, 5,328 acres of marshlands became estab-
lished. Forested lands showed an coverall decrease of 10,297 acres as a
result of flooding. In addition, 41,211 acres of agricultural lands were
converted to other habitat types. And finally, these investigators found
that developed lands increased 18,375 acres primarily due to urban (resi-
dential) development. While not a direct effect of the navigation pro-
Ject, it certainly results indirectly from stimulation of the econamy,
creation of jobs and population increases.

In addition to these habitat changes, navigation dams have reduced the
current and therefore the sediment carrying capacity of the river dur-
ing non-flood flows. Typically, scouring, or degradation, takes place
in the upper pool. During periods of increased flow, when the river
stage is high enough to overtop the islands, sediment laden water is
carried into the backwaters where it slows down the drops same of its
sediments load. This scdimentation process results in the evolution
or succession ol open water to terrestrial habitat.

By impounding the river, more cross-section or ''conveyance'" was created
than the flow characteristics can support. Simply put, the river is too
wide for the amount of water pussing through it. The river, therefore,

is attempting to restore pre-impoundmnent conditions by reducing its cross-
section, i.e. filling in the backwaters. Many factors influence sedimen-
tation rates and patterns including the hydrologic cycle, land use, navi-
gation dams, regulating structures, tow and small boat traffic. In ad-
dition the morphology of the river and its discharge and velocity greatly
influence sedimentation. A high flow river acts entirely different from

a low flow river.

11-9
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The Side Channel Inventory conducted by the work group identified
those areas receiving enough sediment to support aquatic, marsh
and pioneer woody vegetation (see Section III.C.). The results
indicate that approximately 9,000 acres of off-channel water
surface area has been converted to various types of vegetation
since dam construction. Clearly, sedimentation is the number
one problem facing the productive life of the backwaters of the
river.

Regulatory structures such as wing and closing dikes divert water
away fram side channels and into the main channel. While this

may reduce the flow of freshwater into backwater areas and can
cause stagnant conditions during certain stages, they also limit
the amount of sediment ultimately entering the backwaters. However,

because of the reduced velocity through side channels and, therefore,

the reduced sediment carrying capacity of the water, sedimentation
may actually increase in side channels with closing structures
(U.S. Amy Corps of Engineers, 1974). Bank stabilization (revet-
ments), levees and floodwalls have reduced to a minor extent the
amount of sediment entering the water through erosion.

Maintenance of the navigation project necessitates dredging and
spoil disposal. In the past, some spoil disposal has resulted in
direct or secondary movement of material into side channels and
backwaters. The Side Channel Inventory (Section III.C.5.) has
identified known instances of when Corps' spoiling has impacted
side channels and backwaters. It has been estimated that approxi-
mately 1,800 acres of backwater habitat has been impacted by

spoil disposal between 1956 and 1975 or about 90 acres per year
assuming a linear relationship. It is assumed, however, that this
impact has been less severe during the last 20 years than during
the first two decades since lock and dam construction. This is
primarily due to decreased amounts of dredging and greater environ-
mental concern in spoil placement.

Due to the slower current and greater water surface area above the
dams, winter ice cover has increased. However, other factors such
as themmal discharges fram power plants and industries and barge
traffic encourage ice movament downstream. The effects of this
phenanenon are varied and undocumented (Ecology Oonsultants, Inc.,
1979).

Obviously, the 9-foot navigation project creates and stimilates
camercial navigation which in turn affects the river environment.
Karaki and Van Hoften (1975) discuss the resuspension of bottam
sediments due to barge traffic and the effects ¢f wave generated
erosion. These effects are particularly significant at low flows
and are proportional to barge frequency. The resuspended sediment
can find its way into side channel : and backwaters aggravating the
already serious problem of sedimenta: ion. Johnson (1976) found
that lateral movements of sediment r« suspended by barge tows and
transported to shoreward areas does occur during normal pool con-
ditions. Link and Williamson (1976) also found that turbidity

11-19
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levels following barge and tow passage can increase in side channel
areas. The effect is particularly noticeable when barge clearance
with the bottom of the channel is minimal and when a side channel is
located on the outside of a bend. In a few cases, such as Beaver
Slough (Pool 14, Clinton, Iowa), commercial barge traffic actually
takes place within a side channel.

Additionally, the river has witnessed an increase in pleasure boat-
ing, parti:ularly by larger, deeper draft boats. Although other
factors are responsible for this increase such as more leisure time
and a higher standard of living, the navigation project certainly is
a contributor by providing a deep channel and an abundance of beaches.
Karaki and Van Hoften noted that small, fast moving pleasure boats
can create as large a wave as a slow moving barge. Recreational use
of the river including hunting, fishing, pleasure boating, picnicing,
swimming, and sunbathing all contribute incrementally to reduced water
quality, loss of habitat, reduced utilization by wildlife and fish,
and erosion and sedimentation.

Farming practices have taken their toll on backwaters also. Many
hundreds of acres of floodplain have been diked, drained and cleared
for agriculture. In some cases these areas have been returned to
fish and wildlife management since lock and dam construction or por-
tions of a drainage district may be farmed and managed for wildlife
both. In addition to outright bottomland loss, changing agricultural
practices and lack of proper soil conservation measures contribute to
the overall silt-load of the river.

LePage, et al. (1979) identified farmlands as the primary source of
fine sediment in the river today and found that the river environment
is deteriorating rapidly as a result. They conclude that the only
solution is to prevent its production (erosion) at the source. On the
other hand, Nakato (1980) compared total stream sediment in the GREAT
II reach with regional erosion rates and found that only about seven
percent of material eroded from the upland is actually delivered to
the streams. This fact demonstrates that even a minoi: portion surface
erosion can be a major source of stream sediment.

Evans and Schnepper (1977), attributed 44 percent of silt and clay
sediment in the Spoon River (Illinois) to streambank erosion. Sim-
ilarly, Bowie, et al. (1975) found streambank erosion to account for
40 percent of the average annual yield in one of the two watersheds
they examined and Anderson (1975) estimaed that 54 percent of sus-
pended sediment in the Willamette River (Oregon) to be due to stream-
bank erosion.

Water level fluctuations, whether a natural phenomenon or man-induced
to acconmmodate hydropower production or commercial navigation, further
exacerbates the resuspension/deposition of fine sediment in the river.
As the flow and current velocity is reduced, the sediment carrying
capacity of the river is also reduced and the fine sediment settles
out. As flow and current velocity increases, the river resuspends
sediment, particularly along the shoreline, and carries it downstream.

11-11
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Urban development and its attendant problems impact side channels
and backwaters. Bluffs and riverbanks have been cleared adjacent
to a side channel to provide the residential hame owner a better
view. Loss of soil holding vegetation allows erosion of the steep
banks and ultimately threatens the residence. Same of this eroded
soil contributes to backwater sedimentation. Municipal and indus-
trial wastes are dumped into the river or leach fram septic systams.
The additional nutrient load stimulates aquatic plant production

; (particularly algae and phytoplankton). These 'bloams'' accelerate
; the filling of backwaters by hastening the natural ageing process
! called eutrophication.

In sumary it can be seen that the characteristics of side channels
and backwaters have been shaped by many varied influences. The 9-
foot navigation project has resulted in enhancement as well as de-
gradation of fish and wildlife resources. Most non-navigational
activities, with the exception of management of bottamlands for fish
and wildlife purposes, have incrementally contributed to an overall
decline in fish and wildlife values. Ultimately, "...all natural

side channels except major chutes, may disappear fram the river scene.
There will be no natural replacement of side channels" (Simons, et al.,
1975a).

II. B. 2. Existing Side Channels and Backwaters

The Side Channel Work Group characterized and quantified the off-
channel habitat of the river in their Side Channel Inventory (Section
III. C.). It included an analysis of other's work (Hagen, Werth and
Meyer, 1977) as well as observation of many areas in the field. Changes
which have occurred in riverine habitat since 1956 were noted by a cam-
parison of aerial photographs.

In the following descriptions of the existing side channel and backwater
resources of each pool, acreage percentages are based on off-channel
acreages only and do not include the main channel or main channel border.
Major side channels are listed as well as major rivers, creeks and di-

E versions that enter each pool. Where side channels are not named on

| Corps of Engineers Navigation Charts, they were named for the predaminant
island which scparated tham fram the maiin channel.

1 And finally, Tables 1 and 2 sumarize the acreage of various habitat types
| as well as changes which have taken place in them since 1956.

11-12




POOL 11

Base Conditions - 1979

Pool 11 contains relatively extensive backwaters as the general

trend is for backwater habitat to decrease as one progresses down-
stream from the headwaters. Approximately 9920 acres (43.8%) of

the backwaters are open water and woodlands occupy 6993 acres (30.9%).
Aquatic and moist soil vegetation comprises 10.0% (2287 acres)

and significant amounts of submerged aquatic vegetation (1855 acres,
8.2%). Agricultural lands (506 acres), developed property (446
acres), herbaceous plants (471 acres) and bare ground (158 acres)
account for only 7% of the total off-channel habitat.

Changes Since 1956

In the period between 1956 and 1975, 636 acres of open water have
been lost to sedimentation, spoil disposal or filling. Nearly

500 acres of this loss is due to sedimentation. While only 126
acres have been directly lost due to spoil disposal, the work

group estimates that as much as 400 acres of backwaters have been
inpacted by spoiling through side channel blockages and redeposition
of material. Other significant changes include the conversion

of 204 acres of woodlands to agricultural uses, a 687% increase.

Listing of Side Channels

Snyder Slough - RM 585.3 - 598.0 L,
Hurricane Chute - FM 506.9 - 598.1 L,
Bertom Lake/McCartney Lake - M 508.0 - 602.5 L
Bunker Chute - RMd 600.6 ~ 603.0 R
Jack Oak Slough - RM 603.3 - 608.0 L,
Cassville Slough - R4 608.5 - 615.0 L
Bluff Slough - RM 600.0 - 611.0 R

Major Rivers, Creeks and Diversions

Little Maquoketa River - RM 586.5 R
Platte River - RM 588.5 L
Grant River - R 583.0 L
Turkey River - 1 608.0 R
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POOL 12

Base Condition - 1979

Side channel and backwater habitat is restricted to the left
(Illinois) bank throughout most of the pool. Three quarters

of the off-channel habitat is more or less equally divided
between open water (5473 acres) and woodlands (5185 acres).
Aquatic and moist soil vegetation occupies 1916 acres (13.3%)
while submerged aquatics (506 acres), herbaceous vegetation

(308 acres) and unvegetated lands (41.7 acres) account for 6%
of the total. Agriculture and development occupy 7% of the off-
channel areas covering 160 acres and 849 acres respectively.

Changes Since 1956

In terms of surface acreage, the conversion of open water habitat
has been the greatest change. Sedimentation (427 acres) spoil
(28.5 acres) and filling (35.6 acres) have resulted in a
loss of 7.2% of backwater and side channels. Spoil and
redeposition of this material has impacted 130 acres of backwater
habitat. Although agriculture and developed lands still account
for approximately 7% of the total off-channel area, the proportions
have changed. There has been a 30% decrease in agricultural
lands and a 35% increase in developed lands.

Listing of Side Channels

Crooked Slough - RM 557.0 - 561.0 L
Bellevue Slough - RM 559.5 - 562.0 R
Younkers Lake - RM 558.0 - 560.5 L
L Wise Lake - RM 560.5 - 562.5 L
% Stone Slough - RM 562.0 - 565.0 L
Harris Slough/Galena River - RM 563.5 - 565.0 L
' Deadman's Slough - RM 566.2 - 569.6 L
k Menominee Slough - RM 568.8 - 572.3 L
Molo Slough - RM 572.4 - 573.2 R
Shawon Dasse Slough - RM 572.8 - 5714.3 R
Frentress Lake Slough - M 574.4 - 575.7 L
Mother House Slough - R 577.0 - 577.5 L
Lake Peosta Channel - RM 580.5 - 582.0 R
Major Rivers, Creeks and Diversions
Galena River - R 564.8 L
Tete Dulort Creek - Rl 567.1 R
Sinsinawa River - Rl 568.8 L
; Little Menominee River - RM 570.5 L
; Menominee River - 574.5L
Catfish Creek - RM 57T7.5 R
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POOL 13

Base Conditions - 1979

Pool 13 contains the largest acreage of off-channel habitat
of all pools in the Rock Island District, almost 32,000 acres.
Open water comprises 37.5% (11,993 acres) of this acreage.
Although woodlands are the most cammon cover in this pool
(9455 acres, 29.6%), they are not as predominant as in most
other pools. Aquatic and moist soil plants cover 4871 acres
(15.2%), the largest percentage of all the pools. Submerged
aguatic plants comprise 3.5% (506 acres) of the total and
herbaceous cover comprises 2.1% (308 acres). Agriculture is
practiced on 2507 acres (7.8%) and 564 acres (1.8%) of off-
channel lands have been developed. These figures do not
include an additional 6500 acres of off-channel habitat which
are controlled by the Savanna Proving Grounds.

Changes Since 1956

The major change in this pool has been the filling and blocking
of side channels and backwaters by sedimentation (1178 acres)
and spoil disposal (79.5 acres) resulting in a 9.4% loss of
open water surface area. In addition, it is estimated that
spoil disposal and redeposition of this material has impacted
250 acres of aquatic habitat. Development has converted 86.4
acres of woodlands, agricultural lands and other lands to
higher intensity usss.

Listing of Side Channels

Elk River Slough - RM 526.8 - 532.0 R
Big Slough - R 529.0 - 532.5 L
Dark Slough - RM 831.5 - 533.2 R
Savanna Slough - RMd 533.0 - 537.0 L
Running Slough - R 536.0 - 40.4 R
Savanna Bay - R 539.0 - 543.0 L
Lainsville Slough - RM 541.4 - 545.5 R
Crooked Slough - RM 850.2 - §85.7 L
Major Rivers, Creeks and Diversions
Heldt Ditch - B 526.7 R

Elk River - RM 528.5 R

Plum River - R S37.0 L

Apple River - Rl 545.2 L

Maquoketa River - RM 548.5 R




Base Conditions - 1979

The distribution of cover types is similar to that of other

pools with open water and woodlands comprising the majority

(22.8% and 49.1% respectively). Developed lands occupy nearly

12% of off-channel habitat (1711 acres), second only to Pool 15.
Approximately 7.6% (1095 acres) of these areas are farmlands,

while herbaceous plants (587 acres), aguatic and moist soil

plants (562 acres), submerged aquatics (11.9 acres) and unvegetated
cover types (79.5 acres) combine to occupy lees than 9% of

the total.

Changes Since 1956

The most significant change which has taken place in this pool
is the conversion of 639 acres of farmlands tc higher intensity
land uses representing a 37% increase. A 10% loss of open water
habitat is due primarily to sedimentation (187 acres), spoil
disposal (57.7 acres) and filling (114 acres). Spoil disposal
and redeposition of material has inpacted an estimated 140 acres
of side channels and backwaters.

Listing of Side Channels

LeClaire Canal - RM 493.0 - 498.3 R
Steamboat Slough - RM 503.3 - 508.0 R
Grant Slough - RMd 503.2 - 508.4 R
Hanson Slough - RM 507.0 - 5008.5 R
Rock Creek/Schricker Slough - R 508.0 - 510.0 R
Swan Slough - RM 510.2 - 511.3 R
Marais D'Osier Slough - RM 510.0 - 512.2 L
Beaver Slough - RM 512.8 - 517.5 R
Cattail/Sunfish Slough - RM 518.0 - 518.0 L
Joyce Slough - R 518.7 - 519.9 R
Little Rock Island Side Channel - RM 517.5 - 518.7 L

Major Rivers, Creeks and Diversions

Wapsipinicon River - RM 508.7 R
Mill Creek - RM 813.5 R
Otter Creak - R 521.3 L
Rock Creek - RM 508.4 R
Bud Creek - RM 501.2 R
Johnson Creek Diversion - RM 522.0 L




POOL 15

Base Conditions - 1979

This pool is by far the smallest in the Rock Island District
and most of the adjacent shoreline is incorporated into the
Quad Cities urban areas. Consequently, very little side channel
and backwater acreage exists (3694 acres). Of this total,

922 acres (25%) is open water and 445 acres (12%) is in
agriculture. The greatest proportion (51%) has been developed
to higher intensity land use, more than any other pool in either
percentage or total acreage. Other cover types account for
about 12% of the total off-channel habitat.

Changes Since 1956

Changes have been relatively insignificant in the two decade
study period primarily due to the developed nature of the pool.
However, 23.9 acres of open water were filled for development
purposes and 244 acres of agricultural and wooded lands were
converted to higher intensity land use. This represents a
change of 7% of off-channel lands and waters.

Listing of Side Channels

Canpbell's Island Slough - RM 489.8 - 491

3L
Sylvan Slough (partial) - RM 484.3 - 486.0 L

Major Rivers, Creeks and Diversions

Duck Creek - RM 487.8 R
Crow Creek - RM 490.5 R
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POOL 16

Base Conditions - 1979

Off-channel habitat in this pool is divided roughly in thirds,

open water conprising 32% (4894 acres), woodiand 36% (5577 acres)
and all others 32%. Submerged aquatic vegetation is extremely
limited (2.0 acres). Much of the backwater habitat is found

in Andalusia Island, a ten-mnile long complex of islands and sloughs.

Changes Since 1956

Pool 16 ranks first in conversion of open water to vegetated
habitats due to sedimentation (885 acres) amounting to a 15%
loss. Numerous backwater areas are choked with vegetation

and several side channels have been campletely blocked. It is
estimated that dredge spoil has impacted 25 acres of backwatars.
There has been an 18% increase in developed lands primarily at
the loss of 266 acres of agricultural lands.

Listing of Side Channels

Wyoming Slough - RM 458.0 - 462.0 R
Drury Slough - Rl 460.0 - 461.5 L
Scisco Chute - RM 462.8 - 465.5 L
Andalusia Slough - RM464.0 - 475.5 L
Velie Chute - RM 466.3 - 468.5 L
Davenport Harbor - R¥ 478.5 - 480.5 R
Sylvan Slough (partial) - RM 482.5 - 484.3 L

Major Rivers, Creeks and Diversions

Rock River - R 479.0 L
South Slough - RM477.7 L
Lake George Outlet - RM 467.0 L
Pine Creek - RM 465.7 R
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POOL 17

Base Conditions - 1979

TR

Off-channel areas are spread throughout the length of the pool
with a great deal of interspersion of the various cover types.
s As with other pools, open water and woodlands combined form

| the majority of cover types. Open water covers 3942 acres

18 (29.2%) while woodlands comprise 748% acres (55.3%). Of the

- minor cover types, herbaceous plants are the most common

(822 acres, 6.1%) while submerged aquatic vegetatior is
apparently non-existent. Aquatic and moist soil plants (355 acres),
agricultural land (422 acres), unvegetated soils (271 acres)
and developed areas (225 acres) combine to account for 9.4% of
off-channel acreage.

Changes Since 1956

Changes which have taken place in the pool since 1856 have not
been outstanding. The largest change is the sedimentation of
333 acres of backwaters and side channels. Spoil disposal
filled 38 acres of onen water and probably impacted a total of
140 acres. One change not recorded in any other pool is the
flooding of approximately 16 acres of leveed land, possibly due
to levee failure.

Listing of Side Channels

Turkey Chute
Swift Chute

Hail Chute

Bogus Chute

Coleman Chute

Barkis Island Chute

Kilpeck Island Side Channel
Blanchard Island Chute
Muscatine Island Side Channel
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Major Rivers, Creeks and Diversions

Michael Creek - R 441.1 R
Muscatine Slough - M 441.2 R
Copperas Creek Diversion - RM 451.0 L
Mad Creek - R 455.9 R
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Base Conditions - 1979

Of the total backwater habitat in this pool, 4396 acres (31.4%)
are open water, 7781 acres (55.6%) are woodlands, and 812 acres
(5.8%) are aquatic and moist soil plants. Other natural cover
includes 213 acres of herbaceous plants, 416 acres in agriculture,
7.0 acres of submerged aquatics, and 220 acres unvegetated,

to form 6.1% of the total.

Changes Since 1956

Sedimentation has converted 231 acres of open water to other
cover types. Spoil disposal has impacted 170 acres of backwaters
directly or indirectly through blockage of flow or redeposition.
Other changes are insignificant.

Listing of Side Channels

Benton Chute - Bl 418.0 - 419.8 L,
Huron Chute - Bl 418.6 - 425.5 R
Campbell Chute - RM 420.8 - 423.3 L
Mapes Chute - RM 425.0 - 426.2 L
Blackhawk Chute - R 428.2 - 429.2 R
Keg Island Side Channel - RM 435.2 - 436.5 R
Major Rivers, Creeks and Diversions

Hawkeye - Dolbee Diversion - RM 422.0 R

Pope Creek - Rl 427.7L
Edwards River - R 431.3 L

Iowa River - RBM 434.0 R
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POOL 19

Base Conditions - 1979

Pool 19, by far the largest pool in the study area, contains
approximately 30,676 acres cf off-channel habitat. The lower
26 miles of the pool are virtually devoid of backwater and
island habitat although much of this area is shallow and
supports aquatic vegetation (1207 acres, 3.9%). Above RM 390,
the river narrows and backwater development greatly increases.
The 6348 acres of open, backwater and side channel habitat
represents 20.7% of the total. A total of 12,709 acres of the
terrestrial habitat is wooded (39.4%) while agricultural lands
comprise 6092 acres (19.8%). Other types of development occupy
1784 acres (5.8%). Note: the Green Bay Levee and Drainage
District was included in the UMR Habitat Inventory but was
excluded for the purposes of this discussion.

Changes Since 1956

Pool-wide, there has been a 9.3% decrease in open water surface
area which has been restricted almost entirely to the backwaters
of the upper 4 of the pool. Six hundred eighty-one acres of
exposed sedimentation has accumlated and nearly 100 acres of
backwaters and side channels have been impacted by dredge spoil.
This soil aggradation has been partially offset by the erosion

of 155 acres of land although much of this material has undoubtedly
contributed to sedimentation downstream.

A significant change in this mostly privately owned pool has

been the conversion of 391 acres of woodlands to agriculture

and 161 acres of agricultural land to other types of develogment.
In total, 552 acres (7.3%) of off-channel habitat has been changed
to a higher intensity land use representing a 45% increase

in two decades.

Listing of Side Channels

Lead Island Chute - RM 386.3 - 387.0 R
Grape Island Chute - RM 390.8 - 34.2 R
Shokokon Slough - RM 395.0 - 402.3 L
Turkey Chute - RM 394.5 - 396.5 L
Rush Ctute - RM 405.5 - 407.0 R
O'Connel Slough - RM404.5 - 407.5 R
Otter Slough - RM 406.5 - 409.5 R

Major Rivers, Creeks and Diversions

Sikunk River R 396.0 R
Flint River RM 405.4 R
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Base Conditions - 1979

Pool 20 contains 8516 acres of off-channel habitat. The most
extensive side channel development in the lower 2/3 of the pool
is along the right bank while in the upper 1/3, it is found
along the left bank. Open water comprises 19.4% (1655 acres)

of the area. Terrestrial areas are mostly wooded (41.6%,

3543 acres) or in agriculture (30.4%, 2591 acres). Four per cent
(339 acres) of the off-channel has been converted to other

land uses by development. The remaining area is covered by
herbaceous plants (231 acres) aquatic and moist soil plants

(37 acres) or is unvegetated (120 acres).

Changes Since 1956

Fourty-four acres of backwater and side channel habitat have

been lost to sediment deposition and another 161 acres have been
inmpacted by spoil disposal. Several side channcls have been
blocked. In addition, 40 acres of land has eroded thus increasing
the sediment load. A significant conversion of woodland to
agricultural uses (82 acres) has occurred in this pool which is
mostly privately owned.

Listing of Side Channels

Missouri Chute - RM 344.5 - 346.7 R
Huff Island Side Channel - RM 347.0 - 349.0 L
Buzzard Chute - RM 349.2 - 351.0 R
Taylor Chute - RAM 351.5 - 353.0 L
Hackley Chute - RM 352.5 - 355.0 L
Grey Chute - RM 354.8 - 358.3 R
Mud Slough - RM 360.8 - 363.0 L

Major Rivers, Creeks and Diversions

Fox River - RM 353.5 R
Des Moines River - RM 360.3 R
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Base Conditions ~ 1979

A total of 11,684 acres other than main channel and main channel
border is recorded for Pool 21. The upper 2/3 of the side channel
area is dominated by several large islands. Woodlands cover 61.2%
(7146 acres) and open water comprises 24.6% (2878 acres) of

this acreage. Agriculture and developed lands occupy 1024 acres
(8.8%) and 361 acres (3.1%) respectively. The combined area
covered by aquatic and moist soil plants (7.1 acres), herbaceous
plants (1.4 acres) and bare soils (0.8 acres) account for only
2.3% of the off-channel habitat. No areas of submerged aguatics
were reported.

Changes Since 1956

Approximately 87 acres of open water has been lost to sedimenta-
tion in backwaters and side channels while the loss of another

36 acres can be attributed to filling by man. However, the

greatest inpacts seen in this pool are due to dredge spoiling

which has affected 214 acres of backwater and side channel

habitat by direct and indirect means. In addition, the erosion

of 68.7 acres of woodland and dredge materiul and the excavation

of 24.0 acres has undoubtedly increased the sediment load downstreem.

Another significant change in this period has been an increase

of agricultural lands by 16.6%. This has been accomplished by

the conversion of 153 acres of wetlands and woodlands. Runoff

fram these farmed lands undoubtedly serves to increase sedimentation
in backwaters.

Listing of Side Channels

Canton / Smoot's Chutes
LaGrange Island Side Channel
Cottonwood Island Side Channel
Quincy Bay

Major Rivers, Creeks and Diversions

T
43
i

Bear Creek

Corner Slough

Wyaconda River

Rock & Ursa Creek Diversion
Durgan's Creek Diversion

TTIT.
Bagge
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POOL_22

Base Conditions - 1979

A total of 9528 acres of habitat other than main channel and
main channel border is listed in this pool. Of this acreage,
7058 acres (74.1%) is wooded and 1670 acres (17.5%) is water.
Agricultural lands comprise 398 acres (4.2%) and 195 acres
(2.0%) have been developed for other uses. The following
habitat types comprise only 2.2% of the total: unvegetated
(67.2 acres), aquatic and moist soil plants (67.2 acres), and
herbaceous cover (114 acres). No areas of submerged aquatics
were reported.

The majority of the backwater areas follow the left (east) bank;
the right bank consisting mainly of agricultural lands separated
from the main channel by a levee and narrow strip of woodland.

Changes Since 1956

The most prevalent change in these two decades has been loss of
backwater areas due to soil aggradation and an increase in
terrestrial vegetation. Approximately 102 acres of open water
has been lost, due to sedimentation while 98 acres have been
impacted by spcil disposal. Thirty-two acres of woodlands and
dredged material have been eroded, much of it being redeposited
in side channel areas. Ten acres of land has been converted
(developed) to other uses and 130 acres of barren ground (sand
or dredged material) has been stabilized by vegetation in this
interval.

Listing of Side Channels

Texas Chute - R 321.0 - 321.8 L
Fabius Island Side Channel - R 321.0 - 323.7 R
Goose Island Side Channel - R 318.5 - 320.5 L
Beebe Island Side Channel - RM 316.5 - 217.5 L
Whitney Island Side Channel - RM 314.3 - 316.5 R
Ammstrong Island Side Channel - Rl 312.0 - 314.0L
Stilwell Chute - RM 310.5 - 311.8 R
Zeigler Island Side Channel - RM 310.5 - 311.7R
Shucks, Glasscox & Kings Island Side Channel - RM 306.9 - 300.0 L

Major Rivers, Creeks and Diversions

Fabius River Diversion - RM 323.3 R
North River - R 321.0 R
South River - RM 320.7 R
Mill Creek - RM 318.3 L
The Sny - M 313.8 L
Bear Creek - RM 308.7 R
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B. 3. Importance/Value of Side Channels and Backwaters to Fish
and Wildlife

Prior to lock and dam construction, early investigators noted that
the river contained a nucleus of diverse plant and animal species
but that none were found in great abundance. One factor attributing
to the great diversity was the overlapping of eastern and western

species and subspecies.

Today, however, that diversity is diminished samewhat. While a few
species have benefited fram the navigation project, many have suffered
fram the loss or alteration of their habitat. Scme have been extir-
pated altogether. It is an ecological principle that a diverse
ecosystem, with respect to habitat types and the species living
within them, is more stable than one containing only a few species.
In the diverse system, impacting one element will not cause changes
in the other elements to any large degree. However, in a less di-~
verse situation, changing one element could cause the entire eco-
system to change. We must take care that our future actions do not
further upset this celicate balance and render the system even more
fragile and less resistant to adversity.

For the most part, it is the backwaters and side channels that are
responsible for the quantity and quality of fish and wildlife found
on the river today. In their study of the importance of backwater
chutes to the riverine fishery, for instance, Schramm and Lewis (1974)
found that "... extra channel areas provide the most favorable con-
ditions of existence for the river fishes...'" and that "... it can

be said that the loss of extra channel areas will b> detrimental to
the survival of adult and young fishes.'

Ellis (1978) studied three side channels with varying degrees of
current. He found that a greater percentage of game fish species
(largemouth bass, bluegills, crappies) preferred the lake-like side
channel (slough) with the least current while carp and gizzard shad
accounted for more than 50 percent of the catch in the riverine and
"in between'' side channels. However, because of the shallow, current-
less nature of sloughs and backwaters,dissolved oxygen occasionally
drops below life substaining levels in the summertime.

Bertrand and Miller sampled several types of habitat in 1973 and
found the best results to be fram sloughs. Bertrand and Allen
(1973) concluded that "in general, the side channels would appear
to be the best areas to try (fishing)..."

At present, the river probably supports a standing crop of fish in
excess of 300 pounds per acre (U.S. Army Corps of Engineers, 1978).
(hristenson and Smith (1965) studied fish populations in Mississippi
backwaters and found that prodtction exceeded that of most waters
of the north central states. He found an adjusted average of 285
nounds of fish per acre of water surface. Growth rates of fish were
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1 also faster in Mississippi backwaters than for the same species in
¥ ! almost all waters of the north central states. In a backwater lake
P of the Illinois River, Starrett and Fritz (1965) found a standing

crop of 500 pounds per acre of water surface.

Just about any fish species in the river can be found at some time

in off-channel areas. Wit.a the exception of but a few, all fish
species depend upon the backwaters for same part of their life cycle.
It may be spawning, feeding, escaping fram predators, or overwinter-
ing, but the varied habitats found in the backwaters offer the proper
cambination of physical factors suited to the purpose.

Fuller (1978) noted that backwaters offer prime nursery and breeding
ground for unionid mussels and their host fishes and thus provide a

reservoir of larvae, same of which contribute to populations farther
afield. Destruction of a backwater population is not only a loss in
itself, but also a loss of mussel resource to surrounding waters.

Schramm and Lewis (1974) found that the abundance of phytoplankton,

zooplankton and benthos is greatest in the slack- urrent backwater

: areas. These organisms represent the base of the aquatic food web

F and the supply of plankton is a good index of the productivity of a
water body. An increase in the biamass at a lower level will affect

an increase in biomass at the next higher level of the food web.

The camposition of bottam fauna has changed in the Upper Mississippi
since lock and dam construction from those favoring flowing water
(lotic) to those favoring slow-moving, lake-like conditions (lentic).
Productivity has remained appraximately the same, however with the
exception of the mayfly genus Hexagenia. Phenamenal increases in
Hexagenia populations have been experienced primarily as this genus
prefers the more lake-like conditions created by the dams. This
organism serves as a primary food source for many bottam feeding fishes.

As stated earlier, Green noted a paucity of moist soil and aquatic
vegetation prior to lock and dam construction and that water level
fluctuations prevented their development. Following lock and dam con-
struction, McDonald and Konefes (1977) found an increase of over 5,000
acres of marshland, approximately twice what it was in 1927. This in-

3 crease in marshland created a phenamenal increase in waterfowl uti-

‘ lization and a shift from diving species (predominantly scaup) to

E | puddle ducks (mallard, wood duck). The birds stayed in the area much

longer during their migrations and hunting increased markedly.

The navigation project has produced mixed responses in other species
of wildlife. Formmerly there were high populations of badgers, skunks,

foxes and rabbits. These have been reduced in numbers because flood:lm
has reduced or eliminated suitable habitat. Beavers were nearly ex-
tirpated but were restocked and their numbers are increasing. Otters,
minks, raccoons and deer have became more plentiful. Muskrats were

I | alwuys plentiful but they have shown a shift fram bank dwelling to

| house building behavior as marshes became more plentiful. Prairie

1 cl:ggl)tenswereoncefmmdinthebottanlandsmtaremmre(ereen
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Great blue herons, great egrets, double crested cormorants and black-
crowned night herons have shown decreases in population which is at-
tributed to such factors as turbidity which reduces feeding efficiency,
land development, human persecution, natural calamities and toxic chem-
icals. Forster's tern is invading the marshlands created since lock
and dam construction and is increasing in numbers (Thampson and Landin,
1978).

In general, colonially nesting birds require relatively undisturbed,
quiet backwater areas in close proximity to shallow lakes and ponds
for feeding. Great blue herons and great egrets seem to prefer the
upper one-third of a navigaticn pool which is that portion most un-
changed by dam construction. No colonies have been found on islands
that are campletely surrounded by navigable water (ibid).

The productivity found in the backwaters of the Upper Mississippi is
primarily due to the chemical fertility of the water which is in turn

a product of the geology of the area and the nutrients which enter the
water fran the surrounding farmmlands. However, with the nutrients
cames a tremendous load of sediment, which through turbidity and de-
position, is probably the daminant influence on the quantity and quality
of fish, wildlife and their habitat on the river today.

In their literature review on the effects of turbidity and siltation,
Hollis, et al., (1968) found that fish production seems to vary in-
versely with turbidity. Silt and turbidity may interfere with repro-
duction, destroy spawning beds, smother eggs and young and even affect
adults. Silt may alter habitat by filling holes, kill or conceal food,
or decrease light penetration to photosynthetic plants. Fish exhibit
an avoidance reaction to silt, even the tolerant carp. Turbidity also
decreases fishing success.

Ellis (1931) found an increase in rough fish in Lake Keoluk (Pool 19).
He felt this was due to a change in bottan fauna to those organisms
capable of withstanding the low axygen levels associated with an or-
ganic/silty sediment type. The resultant fishery camposition (carp,
buffalo, catfish) is dominated by those species capable of utilizing
such a focd source. Furthermore, silt deposits are found practically
to water's edge in most parts of the lake. Consequently, only a very
narrow shore zone is kept silt-free by wave action and is thus avail-
able for the spawning of game and food fish species.

Stern and Stickle (1878) found that the group of aquatic organisms
most frequently affected by siltation are the filter feeding inverte-
brates (mussels, benthos). Silt interacts with dissolved axygen and
tenperature in a camplex manner, clogging gill mambranes and inter-
fering with the gaseous exchange of respiration. Overall, benthos
and plasxnkton have decreased in diversity, resulting in a less stable,
less resilient ecosystem. (Solomon, et al., 1975).
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Siltation also traps organic matter on the bottam and creates an
oxygen demand which may result in the release of toxic gases and
objectionable anaerobic conditions. Turbidity delays the self
purification of water and allows the distant transport of organic
wastes. Silt flocculates planktonic algae and carries it to the
bottam to die. It absorbs oil and precipitates, remaining a po-
tential source of pollution when these sediments are resuspended
(Hollis, et al., ibid).

It has been shown that agricultural and streambank erosion are the
primary source of fine sediment in the Upper Mississippi. With
the wholesale use of artificial fertilizers and pesticides, faming
practices have changed to allow more bare ground exposed to fall
and spring rains. Many fields are plowed to the very edges of
streams and fence rows have been eliminated to get more land into
production. The loss of these natural buffers allows top soil to
runoff, unchecked, into the water. With the soil particles go the
nutrients from the fertilizers and toxins fram the pesticides. Re-
moval of riparian vegetation and greater runoff rates also increase
streambaak erosion, all contributing to the sediment load reaching
the river.

B. 4. Public Concerns

Throughout the GREAT program the public has been consulted for their
input through the Public Participation and Information Work Group.
At several river tours and public meetings the public was asked to
indicate their concerns with the river. Many caments were made
regarding the loss or alteration of backwater habitat. Primarily
this involved loss due to sedimentation. Hunters and fishermen

find that they are ~ontinually being denied access to their tradi-
tional recreation areas because the side channels and backwaters are
filling in with sediment.

Each of the public caments have been taken into consideration by

the work group in the problem identification process and each wiil
be answered in same way. These problems are enumerated in Section
11.D. of this Appendix.

B. 5. Comment

The backwaters can be said, therefore, to be of critical importance
to the maintenance and propagation of abundant and diverse fish

and wildlife populations. Several investigators have made atiempts
to place a dollar value on an acre of :ckwater habitat. Starrett
(1957), for example, estimated the value of the sport and camer-
cial fishery alone of a reflooded bottamland lake on the Illinois
River to be $29 per acre. As this was in 1954 dollars, a 10 percent
per year inflation rate would realize a value of $78 per acre.
Mitsch, et al. (1977) valued a Cache River (Illinois) floodplain
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cypress swamp at $246 per acre when considering its floodwater
retention and nutrient filtration functions.

Odum, et al. (1975) recycled treated sewage through a Florida
cypress swamp and found it could remove nitrogen and phosphorus
at one-seventh the cost that man could with all his sophisticated
technology. Mitsch (1979) most recently assessed the value of the
Momence Wetlands of the Kankakee River (Illinois) in two ways.

He estimated the wetlands replacement cost for fish production,
flood control, drought prevention, sediment control and water
quality enhancement to be $494 per acre. In a comparison of the
energy flow through the wetland to the amount of fossil fuel it
would take to produce the same amount of energy, the value
derived was $289 per acre. And, finally, Wharton (1970) assessed
the education, public use, groundwater recharge, water quality,
sediment control and productivity value of a Georgia swamp on the
Alcovy River to be $3126 per acre.

Throughout such attempts to put a dollar value on a wetland

it becames apparent that to do so is extremely difficult because
of the many interrelated and often subtle functions that a wetland
provides in maintaining envirommental quality. Historically,
wetlands have been looked upon as a wasteland, samething of

little value, to be drained, filled, ''reclaimed" for the benefit
of man. Science has just scratched the surface in its realization
cof the value of these ''wastelands".

Congress, as well as the Office of the President, has recognized
the value of wetlands. 1Tle National Envirommental Policy Act,
Executive Orders11988 and 11990, the Federal Water Pollution
Oontrol Act (Clear Water Act) as well as regulations for the Corps
of Engineers permit program all emphasize the importance of wetlands
and directs that they be protected unless overriding public interest
dictates otherwise.

River biologists believe that the fish and wildlife resources

of the Upper Mississippi are molded by the physical characteristics
of the system and the external influences on thamn. Man's activities
greatly influence the quality and quantity of our natural resources.
It therefore follows that it is man's responsibility to check his
activities if he is to insure an enviromment which he and his
progeny can enjoy in years to come.

In the next section, the work group has projected what it feels

the next 50 years will reveal for fish and wildlife on the river
if current trends continue.

C. Projected Conditions - 2025
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! . II. C. 1. Projected Backwater Characteristics

i In order to project the future condition of backwaters and side
channels and their biotic camponents, it is necessary to make
several assumptions regarding the future of certain controlling
factors on the river.

commercial navigation and that utilization will increase according
to projections of the Conmmercial Transportation Work Group

| (5% per year), Pressures will continue to be exerted to build

[g facilities to accammodate the increase traffic. The prospect for
| a year-round or extended navigation season appears dim at this
time.

i
!

i The river will continue to be utilized and maintained for
'

The river will continue to be utilized by recreationists
and that utilization will increase according to projections of
the Recreation Work Group (21% over the next 45 years), Demand
will be high to maintain and create additional beach sites,
campsites and parks. Recreational boat traffic and hunting and
fishing use will increase accordingly.

3 Soil erosion will increase in severity as more land in put

1 into production to meet world food needs and as the production

of energy is supplamented by grain alcohols. Marginal lands

more prone to soil erosion will be put into production and removal
of fencerows, buffer strips and riparian vegetation will contribute
to the problem.

Side channels and backwaters will continue to experience
sedimentation as the river seeks to reduce its cross-section to
what it was prior to lock and dam construction.

Pressures will continue to be exerted on backwaters to
convert them to other uses such as agriculture (levee and drainage)
residential and industrial development.

Given the above, we can make same generalizations about the biotic
and abiotic camposition of the backwaters in the next 50 years.

We will also note the changes that have occurred in other river
systams of the midwest that could be said to be advanced stages
of the Upper Mississippi.

In their literature review, Ecology Consultants, Inc. (1979)

noted that because of the continuous input of sediment and reduced
overall transport capability, accumilation of sediment in the pools
will continue to occur. Training works eliminate the creation of

new backwaters to replace those lost to sedimentation. Thus,
backwaters will slowly fill in until the river reaches an equilibrium
between its sediment load and sediment carrying capacity.
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The Corps of Engineers (1974) agree with this projection, stating
that ''sedimentation will fill many marshes, sloughs and other
secondary watercourses...until the channel cross-section is re-
duced to the original capacity before dam construction."

Eckblad studied sedimentation rates in Pool § (1977) and projected
the life expectancy of a floodplain lake at between 43 and 61 years.
And, in the Middle Mississippi, Emge, et al. (1974) studied 23

side channels and projected that a majority of them are in danger
of closing off due to sedimentation and vegetation.

In their appendix to the GREAT I Final Report, the Sediment and
Erosion Work Group (LePage, 1979) determined sedimentation rates
in several backwater sites using different methods of measurement.
Their data revealed that sedimentation in Pools 4-10 is occuring
at a rate of 2.5-5.0 centimeters per year. This translates into
4-8 feet in 50 years and since most backwaters are less than
eight feet in depth, their future is obvious.

The Illinois Natural History Survey has studied the Illinois
River many years and notes that the single greatest physical
effect of sedimentation is the filling of backwaters (Bellrose,
et al., 1977; Bellrose, et al., 1979; and Sparks, et al., 1979
unpublished). They found that turbidity and sedimentation has
all but eliminated aquatic and marsh vegetation. Lake Chautauqua
has lost 34.5 percent of its storage capacity in 51 years and its
projected life expectancy is less than 100 .__Lake DePue
has lost 72.6 percent of its storage capacity in 72 years. Owverall,
they found that between 1933 and 1976, 4.2 percent of total lake
acreage in bottamland lakes below Spring Valley has been lost to
sedimentation.

To the contrary, Simons, et al. (1975b) utilized a mathe-

matical model to predict the next 50 years of Pools 24

and 26. They found that natural levees along the river .‘ank will
continue to grow but that deposition in the floodplain will be
minimal (approximately 1.0 inch). They predict that the river will
look essentially as it does today. Their predictions assume that
yields of silt and clay will remain low in the next 50 years.
Sparks, et al. (1979 unpublished) rcfutes Simons' conclusions how-
ever. They note that Simons studied only the movement of sands
and studied sedimentation cnly in mein channels. Filling of back-
waters is caused by finz sediment and is increasing in rate.
"Succession has bee:n increased to such an extent that changes

that would nomally take thousands of years are being canpleted

in less than 180 years'" (Ibid).

It should be pointed out here that in all of the above estimates

or projections of life expectancy of a backwater area, an assumption

is made of a linear relationship between observed sedimentation and

the projected rate. This assumption is not valid but it simplifies

the process for the purposes of discussion. For example, if 10

inches of sediment has accumlated in 10 years, the observed rate

is one inch/year. Thus, projecting for the next SO years, results

in an additional SO inches of sediment. In truth, the rate is l
not constant and is highly dependent on the hydrologic cycle
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as well as other facters. Furthermore, the more shallow an
area becames, the less the rate of accumilation results.

C. 2. Projected Side Channels and Backwaters

Predicting what the future river will look like is extremely
difficult primarily because we do not have good empirical data
regarding the changes that have taken place in the past and
because of a multitude of factors which influence river mor-
phametry. Calculating past sedimentation is difficult because
the changes are often subtle and take place underwater where
they are not readily observed. In the Side Channel Inventory
(see Section III. C.), as in the GREAT 1 Sediment and Erosion
Work Groups' study (LePage, et al., 1979), measuring changes in
surface area of water lost to sedimentation belies the actual
loss in water volume which goes unseen. Where loss of surface
area may be 25 percent, the actual loss in volume of a backwater
or lake may be much more.

As noted in the previous Section, GREAT I found a sedimenta-
tion rate in backwater areas of 2.5 - 5.0 centimeters (1-2
inches) per year and that approximately 25 percent of open
water in these areas has been converted to non-water habitat

in a 34 year period. The GREAT II Side Channel Inventory mea-
sured a loss of 8.1 percent of open water in a 20 year period
by comparing aerial photography, or about 16 percemt in total
since lock and dam construction assuming a linear relatiomship.
However, the Side Channel Work Group further estimates that the
loss of open water habitat may approach a figure of 31 percent
since the navigation dams were closed if one assumes that all
aguatic and marsh type vegetation currently found in the

river is indicative of areas of sedimentation. While it can be
argued that many areas were suitable for the establishment of
aquatic and marsh vegetation at the time of dam closure (and
indeed there were), it has been the experience of river bio-
logists that those original marshes have since been succeeded
by bottomland hardwood forest and that existing marshland

has sprung up on areas made shallow by fine sediment. Hence,
even if the truth lies in between these two estimates, we

see that losses of open water to sedimentation in the GREAT II1
study area compare favorably with GREAT I estimates and tend to
support their conclusions regarding the nature and severity

of this problem.

Extrapolating from these data, we can make various estimates of
sedimentation over the next 50 years, all of which can be
criticized or discredited for a miltitude of reasons. They do,
howe\{er, provide a range of estimates for the reader's consid-
eration.
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3 Estimate A - Given the sedimentation rate of 1-2 inches
per year estimated by GREAT I, we calculate a 50-year
accumlation of 4-8 feet of sediment in most backwater
areas. It is the experience of the work group that most
backwater areas are less than 8 feet deep. Thus, their
fate is obvious and a near total loss would be anticipated.

Estimate B - Given the measured loss of 8 percent of back-
water surface area in 20 years (0.4 percent per year), we
calculate an additional loss of 20 percent of the original
surface area in 50 years or 22 percent of the existing
water surface area (12,600 acres).

Estimate C - Given the prediction that only main side
channels and chutes will remain intact once the river
has reduced its cross-section campatible with its flow
characteristics (Simons et al., 1975a), we calculate the
loss of 34 percent (19,000 acres) of the existing wate
surface area. These figures were estimated from the

Habitat Inventory Maps considering present trends and
patterns of sedimentation in backwater areas and the

likliehood that individual side channels will remain open
and flowing. (This estimate is essentially the as "A")

Estimate D - Given the GREAT I estimated loss of 25 percent
of backwater surface area in 34 years (0.74 percent per
year) we calculate an additional loss of 37 percent of the
original acreage or 49 percent of the existing screage
(28,000 acres).

Estimates B, C and D are sumarized by pool in Table 3.

The conclusion which has been reached, therefore, is that the
next 50 years will see a significant demise in backwater habitat.
Certainly, within the century, all but the largest side channels
will become incorporated into a monotypic bottamland hardwood
forest with an attendant decline in fish and wildlife numbers
and diversity unless man acts to correct this situationm.

I1I. C. 3. Value of Side Channels and Backwaters to Future Fish
and Wildlife Resources

Biological responses to these physical changes will be varied.

On the one hsnd, those specias dependent upon the terrestrial
portions of oif-channel habitat will either remain stable in
population or increase. Squirrels will increase as mast-producing
timber ages. Raccoons will remain abundant. Deer will remain
common a8 will fox, rabbit and other small mammals.
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i - TABLE 3, ESTIMATED LOSSES OF BACKWATER_HABITAT DUE TO SEDIMENTATION
B I_ AND VEGETATION OVER THE NE§T 50 YEARS. %gee PAGE [[-%6
: FOR DISCUSSION OF METHODS
| l. EXISTING FuTure LossEs FuTuRE LogSES FuTuRE Log
b, To0L Jpacoiiee | UM S STIMATE % CRES 1 ;L,
: 11 9920 2182 | 22 2689 | 27 4861 | 49
| 12 5473 1204 | 22 2507 | u6 2682 | 49
| 13 | 11993 2638 | 22 4317 | 40 5877 | 49
g | 3277 721 | 22 1763 | 54 1606 | 49
B 15 922 203 | 22 0| o 452 | w9
- 16 14394 1077 | 22 1266 | 26 2398 | 19
] 17 | 3942 867 | 22 1266 | 32 1932 | 49
) 18 | 439 967 | 22 1480 | 34 2154 | 49
| 19 6348 1397 | 22 1295 | 20 3111 | 49
| 20 1655 364 | 22 536 | 32 811 | 49
| 21 2878 633 | 22 1250 | 43 1410 | 49
22 1620 356 | 22 605 | 36 794 | w9
TotaL | 57373 12622 | 2 10474 | 34 28113 | 49

‘ACRenGE CA%igb?TED FROM THE HABITAT INVENTORY MAPs BY HAGEN, WERTH,
AND ),

EYER
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Any organism directly tied to aguatic or moist-soil habitats,
however, will experience a different fate. Many species will
undoubtedly be reduced in numbers and range. Muskrats will

remain abundant until marsh vegetation is converted to terrestrial.
They will then shift to a low density, bankdwelling population.
Beaver will continue at present levels and may increase as long

as pioneer woody vegetation (willow) remains abundant. They could,
however, begin to experience population losses near the end

of the projection period.

Colonially nesting birds will continue to experience population
reductions as backwater habitat continues to be lost. The Forster's
tern, like the muskrat, is dependent upon the marshes so will
continue its trend of increased numbers until the marshes are

gone. Increased human disturbance and utilization of the river
will be a factor in reducing the numbers and range of these birds.

Waterfowl production will remain high as long as the off-channel
wetlands exist. As this habitat ultimately decreases due to
encroachment of terrestrial vegetation, waterfowl numbers and
camposition will return to pre-impoundment levels.

Fish will probably be impacted the most over the next 50 years.
Funk's and Robinson's studies (1974) of the lower Missouri
River blamed the decline of an immense fishery resource on
habitat changes, particularly a reduction in the number and
quality of chutes and backwaters. The fish population became
less varied and diverse, daminated by a few species adapted to
survival in a swift, turbid stream (catfish and carp).

Jackson and Starrett (1859) described the changes in the fishery
of Lake Chautauqua (Illinois River) as a result of sedimentation.
Yellow perch and largemouth bass numbers decreased. Carp became
a contributing factor in the lake's turbidity as they stirred

up the bottam sediments through their feeding behavicr. 1In
another backwater lake of the Illinois River, Patterson Bay,

it was reported that siltation campletely eliminated the fish
population (Anon., 1965).

It therefore appears highly probable that the fishery which will
ramain in 50 years will be much like that of the present river
below Saint Louis, Missouri, where most side channels, lakes
and sloughs have been eliminated. With the loss of habitat
diversity, fish diversity decreases. Largemouth bass, crappie,
northern pike, bluegill, rock bass, warmouth,paddlefish,
bullheads and others will be much reduced in numbers or gone
entirely. Comnercial catches of buffalo and freshwater drum
will decline. Freshwater mussels will be severely reduced in
numbers, not only because of loss of habitat but because the
host fish species on which their larval stages depend are greatly
reduced in numbers and diversity.
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The question might be raised that if tle river is attempting

to reach a so-called state of equilibrium by returning to
pre-impoundment conditions, why would ot the biota also reflect
pre-impoundment conditions? It would not primarily because

of man's attempt to control the river with dams, wing and
closure dikes, riprap and revetments, all of which prevent the
creation of backwaters to replace those that will be lost.

The river may approximate a pre-impoundment cross-section,

but it can never again approximate a natural, free-flowing
condition. Man's actions may have temporarily improved conditions
for many species, but will ultimately result in even less
abundance and diversity of fish and wildlife populations than
were experienced by pre-impoundment investigators.

II. C. 4. Impact of State and Federal Legislation on Future Side
Channels and Backwaters

Several pieces of legislation have the potential for directly
influencing the quality and quantity of backwater habitat on
the Upper Mississippi particularly as it relates to the number
one problem being experienced in these areas - sedimentation.

The Rural Development Act of 1972 provides the Soil Conservation
Service through the Secretary of Agriculture, the mechaniams

| for soil conservation with provisions for considering and

1 protecting fish and wildlife. Erosion control and flood prevention,
i water conservation and land use planning are primary purposes.

The Act provides coordination with Federal, State and local
agencies and private interests.

The Water Bank Act, also administered by the Soil Conservation
Service, provides monetary incentives to fammers to preserve,
restore and improve wetlands and reduce water runoff and soil
erosion. It requires a conservation agreement in order to
transfer funds and also provides for consultation with the
Department ot the Interior to insure harmony of programs. This
program is currently inactive due to funding impoundment.

The Soil and Water Resources Conservation Act of 1977 (P.L.
95-192) provides that the conduct of programs administered by

the Department of Agriculture for the conservation of such
resources shall be responsive to the long termm needs of the
nation, that the Secretary of Agriculture develop a national soil
and water conservation program to be used as a guide for the

SCS in assisting private landowners and land users, and declares
that existing mechanisms be used to the fullest extent practicable
to achieve the purposes of the Act.

The Water Resources Planning Act of 1965 establishes the Water
Resources Council and provides a policy to encourage the conserva-
tion, development and use of water and related land resources on

it G
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a camprehensive and coordinated basis. Objectives are to enhance
regional and national econamic development, quality of the
enviromment and well-being of the people. It establishes the
mechanisms for developing the priniciples, standards and procedures
for preparation of regional and river basin plans.

The Clean Water Act Amendments of 1977 (P.L. 95-217), provides
policies, goals, regulations and funding for Federal, State and
local cooperation in improving and maintaining the quality

of the nation's water resources. In particular, Section 208
provides for the development and implementation of areawide waste
water treatment plans that would include "a process to (i) identify,
if appropriate, agriculturally and silviculturally related non-
point sources of pollution, including the return flows fram
irrigated agriculture, and their cumulative effects, runoff from
manure disposal ares, and fram land used for livestock and

crop production, and (ii) set forth procedures and methods
(including land use requirements) to control to the extent
feasible such sources'". This Act is the responsibility of States
and the Envirommental Protection Agency.

The Fish and Wildlife Coordination Act requires that water
development planning and permitting agencies coordinate with
the U.S. Fish and Wildlife Service (Department of the Interior)
to insure that fish and wildlife resources will receive equal
consideration with other project purposes.

All the above acts have one thing in common, they provide for
proper land use and land use planning. In order to have a
significant impact on sedimentation in the backwaters of the
river, it is necessary to attack the problem at the source and
on a large scale. Even if all of the above programs were
implemented to their fullest extent and concentrated on the
problem of suspended sediment, however, we could not completely
eliminate the problem. GREAT I Sediment and Erosion Work Grotyp
cstimates that if existing land treatment measures were fully
implemented, erosion would be reduced by only one-half to
one-third. Clearly, new and innovative measures need to be
adopted to conserve our natural resources.

C. 5. Tha Relationship of land Management Practices to Side
Channel Characteristics

Corps-owned Lands

Prior to and during construction of the 9-foot channel project,
the United States Govermment acquired fee title to approximately
94,000 acres of river lands as part of the navigation project
(U.S. Amy, Corps of Engineers, 1869). Essentially, these lands
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encanpass all areas between levees or railroad embankments in
all pools except 15, 19 and 20. River lands in Pools 19 and 20
are privately owned by the Union Electric Power Campany. Lock
and Dam 19 was constructed at Keokuk in 1913. Pool 15 is small
by comparison and contains very little land that is not within
the corporate city limits of the Quad Cities urban area.

According to Section 7 of the 1954 agreement between the Bureau
of Sport Fisheries and Wildlife (precursor of the U.S. Fish and
Wildlife Service) and the U.S. Amy, Corps of Engineers, a

General Plan for fish and wildlife management shall be developed
Jointly by the Corps, Bureau, and appropriate state agency for

all project lands and water where management for fish and wildlife
purposes is proposed. The administrative details for implementing
the General Plan are a part of the Cooperative Agreement made
between the Department of the Interior and Department of the

Amy in 1963. Under this agreement, the Department of the Amy
has made available to the Bureau (Service) 83,712 acres of

land and water areas for the conservation, maintenance and manage-
ment of wildlife resources.

Of this 83,712 acres, the U.S. Fish and Wildlife Service
actively manages 47,253 acres as part of the Upper Mississippi
River Wild Life and Fish Refuge (UMR) in Pools 11-14 and

10,597 acres as part of the Mark Twain Natiounal Wildlife Refuge
in Pools 17, 18 and 21. The management goals of the UMR are

to (a) maintain the lands and waters as a refuge and breeding
place for nigratory birds; (b) to maintain the lands and waters
as a refuge and breeding place for other wild birds, fur bearers,
other wildlife, and conservation of wildflowers and aquatic
plants; and (¢) to maintain lands and waters as a refuge and
breeding place for fish and other aquatic life. Similarly, the
management objectives of the Mark Twain NWR are (a) to provide
migrating waterfowl with food, water and protection during the
fall and spring months; (b) to improve and maintain existing
habitat for the production of wood ducks; (c) to provide food,
water and protection for wintering waterfowl; (d) to maintain
balanced populations of all resident wildlife species; (e) to
maintain portions of the refuge river bottam habitat in its
natural, virgin state; and (f) to provide limited day-use
recreation where and when such activities are campatible with
primary objectives. Various federal laws and treaties provide
the authority for the Fish and Wildlife Service to manage refuges
including the following:

Flood Control Act of 1944

Fish and Wildlife Coordination Act (as amended)

Fish and Wildlife Act of 1956 (as amended)

Migratory Bird Conservation Act (es amended)

Migratory Bird Treaty Act of 1918 (as amended)

National Wildlife Refuge System Administration Act of
1966 (as amended)

Executive Order 7524
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None of these provide specific authority to perfomm alterations
to backwaters, although mandates and guidelines for refuge
management include provisions for improvement of habitat using
such techniques. Neither do these acts and laws preclude the
necessity of obtaining the necessary state and federal pemits
and certificates nor do they preclude campliance with the National
Environmental Policy Act of 1969, Executive Order 11988 (Flood-
plain Management) or Executive Order 11990 (Wetland Management).

The Service will continue to consider backwater alterations in
meeting their management objectives. However, funding remains
to be a problem and such projects that have been proposed are

relegated a low priority.

In addition to the above, the State of Illinois (Department of
Conservation) manages 14,712 acres of Cooperative Agreement lands
in Pools 16, 17, 18, 21 and 22. The Department's management
objectives are to provide a refuge for fish and wildlife and to
provide access and enhance opportunities for outdoor recreation
including camping, hiking, boating, hunting, fishing, trapping and
wildlife observation. The agency has authority to conduct
alterations to backwaters for the benefit of fish and wildlife
through the Agreement with the Corps and Fish and Wildlife
Service. As with Service managed lands, the nocessary pemits,
certificates and reviews must be obtained. The agency does not
anticipate future projects of this nature primarily due to a

lack of funding although it cooperated in the opening of the
Burnt Pocket backwater (see Section III. B.).

The State of Missouri (Department of Conservation) manages 2536
acres of Cooperative Agreement lands in Pools 21 and 22.

Their management objectives include the control, restoration,
conservation and regulation of bird, fish, game, forestry and
all wildlife and is subject to the same limitations as the
State of Illinois. The Department assisted in the attempted
opening of the Orton-Fabius side channel (see Section III. A.)
but does not anticipate future projects of this nature primarily
due to lack of funding.

The State of Iowa (Iowa Conservation Comission) manages
approximately 9962 acres of leveed 'ackwaters" in Pools 13, 14,
16, 17 and 18. Their managanent objectives include pramoting
waterfowl productica and duck hunter use. Their authority to
conduct backwater alterations is vested in the Cooperative
Agreement and is subject to the same limitations as the other
states. The Conmission has manipulated water levels annually and
created pot holes by blasting. Because these areas are campletely
leveed and the water levels controlled, backwater problems,

as experienced by un-leveed areas, are not significant. However,
any backwater alterations which may be comtemplated are subject
to the same restrictions as the other states.
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The State of Wisconsin manages no lands for fish and wildlife
benefits in the GREAT II Study Area.

Fish and Wildlife Service Owned Lands

In addition to the lands and waters owned by the Corps of
Engineers, the Service also ovms in fee title 15,619 acres in
the UMR Refuge. These lands are managed with the same goals
and under the same authority as Cooperative Agreement lands.

Other Federal Lands

In addition to lands owned by the Corps of Engineers, the
Department of the Artmy owns the 1,000 acre Arsenal Island in
Pool 15 (Amy Weapons Camand) and approximately 6,500 acres
of backwaters and islands in Pools 12 and 13 (Savanna Ordinance
Depot).

A Cooperative Plan Agreement for the Conservation and Development
of Fish, Forest and Wildlife Resources on the Savanna Ordinance
Depot has been approved by the Department of Defense, Department

of the Interior and the State of Illinois effective September, 1978.
It provides for a general inventory review of fish and wildlife
resources; the development, protection and improvement of

habitats to secure optimum conditions that do not conflict

with the primary mission of the installation; development of

a long range (5 years) Fish and Wildlife Management Plan;

management of the installation so as to protect and control the
watersheds, soil, beneficial forest and timber growth and beneficial
vegetative cover as vital elements of this fish and wildlife
program; hunting, fishing and trapping in accordance with State

and Federal laws governing same.

No backwater alterations have been performed in the past.
However, the Long Range Fish and Wildlife Management Plan

may provide for such options to counteract the truncating effects
of Dam #12 on the backwaters.

Discussion

Table 4 contains a suinmary of public lands managed by federal and
state resource agencies.

With regard to the future of land management practices and

their relationship to backwater characteristics, it appears

that the authority, management objectives and desire exists

within the resource agencies to address side channel and back-
water problans. However, their action is severely limited by

the funding available to them for habitat improvement. In
general, physical alterations are costly and would involve long
range planning and funding requests. It is questionable, even,
whether a state or federal agency would be willing to expend

large amounts of money on lands they don't even own. QOonsequently,

4
*
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TABLE 4, APPROXIMATE ACREAGE OF LAND AND WATER MANAGED BY FEDERAL
AND STATE RESOURCE AGENCIES

—— -
MANAGEMENT AGENCY
POOL USFWS TOWA* ILLINOIS* | MISSOURI*} TOTAL
USFWS | CORPS
MML———L——_w—-——T—
11 6800 11020 17820
12 852 8373 9225
13 6888 22511 | 87 30226
14 1079 5349 | w2 &770
15
16 1548 4492 6040
17 4366 | 2931 1313 8610
18 1400 | 4314 2872 8586
19
20
21 4831 2556 47 8134
22 3479 1789 5268
TotaL | 15619 57850 | 9962 14712 2536 100679

*LANDS UNDER COOPERATIVE AGREEMENT WITH THE USFWS anp CORPS

(NOTE, THESE FIGURES INCLUDE FEDERALLY OWNED LANDS ONLY)
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none of the natural resource agencies contemplate future backwater
rehabilitation projects, or if they do, have relegated them to a
low priority.

The Corps of Engineers, on the other hand, owns most of the river
lands but lacks authority to perform physical alterations for the
benefit of fish and wildlife unless it can be demonstrated that
channel maintenance activities clearly caused the problem (Norris,
1974).

D. Problems Identified

Table 5 lists the problems which the Side Channel Work Group has
identified either through personal knowledge, the Side Channel In-
ventory (Section III. C.) or which were brought to the Work Group's
attention by members of the public. Problems numbered 1-10 are of
a general nature and encompass the remaining site specific problems.

The Work Group placed priorities on the site specific problems in
the following manner:

Priority 1 - sites which have lost considerable habitat value
and which continue to lose habitat value at a rapid rate.
Remedial action is required immediately if the area is to be
preserved.

Priority 2 - sites which may be losing habitat values at a
slower rate and should be monitored; or sites which can wait
for remedial action until money, equipment, and or authori-
zation becomes available.

Priority 3 - sites which have lost considerable habitat value

but for which certain conditions render them virtually im-
possible to restore or maintain. In general, such sites are
non-public lands which have been considerably altered by develop-
ment interests or are lands and aquatic areas which are so
hydraulically active that remedial action would involve consid-
erable expenditure of funds and may not even be effective. This
category does not imply that no fish and wildlife values exist

in the area, however, and they can still be protected through the
regulatory authorities of the U.S. Amy Corps of Engineers, the
U.S. Environmental Protection Agency and various state agencies.

In addition to the above, each problem is identified as to its type
or probable cause in the following manner:

Type A - related to operation and maintenance of the navigation
channel, i.e. dredging and spoil disposal, regulatory structures,
bank stabilization, or barge and tow operation.

Type B - related to "natural’ causes, i.e. sediment deposition
and erosion.

Type C - man-induced causes other than in Type A, i.e. urban/
industrial development, recreation, etc.
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- Each {'ite was evaluated and given a priority based upon the value of
the affected area to fish, wildlife, recreational boating access, water

- quality, unique features such as rare or cndangered species, or any
other pertinent factor. Each problem site is located on river charts
(Figures 4-55).

The following is a site specific evaluation of Priority 1 sites. It is
provided as justification of the need for immediate action to preserve
natural values.

Pool 11

#11 Dam 10 - River Mile 615.1 L. The dam has truncated flow into the
backwaters below it. Approximately 40 acres of abandoned fish ponds could
benefit from additional flow as well as would 110 acres in the upper end
of Cassville Slough and about 100 acres of other slough and lake habitat.
Culverts should be placed through the dam at several locations.

#12 Cassville Slough - River Mile 614.9 L. Closing dike prevents water
flow through the area. Approximately 50 acres of slough below the dike
receives very little circulation and is prone to sedimentation. Fishery
habitat and water quality suffers through loss of depth, stagnation and
potential winter kills. The dike should be removed or notched near the
Wisconsin shoreline.

#14 and #15 Ackerman's Cut - River Mile 613.9 L. This cut funnels up to
29 percent of the rivers discharge through Cassville Slough. The sediment
carried into the slough has settled out and made it very shallow. A once
important sport and comnercial fishery in the slough has virtually dis-
appeared due to the shallow conditions. In 39 years, Cassville Slough
lost 16 surface acres and 5,130 acre feet of volume. Approximately 800
acres of side channel habitat are affected. A partial closing structure
is being contemplated by the Corps and should be constructed.

#16 Goetz Island Side Channel - River Mile 613.0 to 614.5 R. This side
channel is blocked by sand (presumably not spoil) sediment. It comprises
about 20 acres of side channel habitat. Loss of water flow causes re-
duced water quality (low dissolved oxygen, high temperatures), potential
winter fish kills, loss of boating access, and increases the sedimentation

< rate of the area. The side channel should be opened and a closing structure
at the entrance considered.

#17 Goetz Island - River Mile 613.2 R. Dredged spoil has blocked access and
water flow into approximately 20 acres of backwater habitat. This area is
important both as a sport (pan-) fishery and a commercial fishery. The de-
creased depth and water flows result in low dissolved oxygen concentrations
and potential winter fish kills. The spoil should be removed and the back-
waters opened.

#22 Jack Oak Slough - River Mile 605.9 L. Erosion of the head of Jack Oak
Island has caused sediment accumulation in the slough. Access at the re-
creational site has been affected as well as fishery habitat. Loss of

vegetation, low dissolved axygen, decreased depth, and potential winter fish
kills are among the impacts. The head of Jack Oak Island should riprapped
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#26 Bunker Chute - River Mile 603.0 L. Access to this 110 acre side
channel is precluded from the north by a closing structure. The
closing structure should be notched.

#28 Bertom Lake - River Mile 602.5L. This 65 acre backwater has lost
approximately 50% of its water surface area to sedimentation and vege-
tation. In addition to the loss of fishery habitat, the decreased
depth, low dissolved oxygen, and increased turbidity increase potential
for winter fishkills. A significant loss of boating access has also
occurred. The lake and access should be dredged.

#31 River Mile 599.5L. Approximately 40 acres of backwater habitat
is being lost to sedimentation and vegetation. Such areas are valu-
able spawning and nursery habitat and, if left unaltered, will even-
tually succeed to bottomland hardwood forest. This backwater area
should be dredged.

#32 Hurricane Island and Chute. River Mile 597-599L. Dredged spoil
deposited on the island has filled secondary side channels and back-
waters. Spoil placed above the chute has eroded and redeposited in

the chute. Furthermore, the wing dike above the chute is virtually
gone and the closing structure is disconnected from the island. All

of the above have contributed to a loss of aquatic vegetation, de-
creased depths and limited boating access, stagnated water and re-
duced fishing potential in the area. Approximately 250 acres are af-
fected. The wing and closure dikes should be rebuilt and the backwaters
cleared of dredged material.

Pool 12

#33 Dam 11 - Highway 61. River Mile 583.1L. Dam and Highway con-
struction truncated flow to approximately 160 acres of backwaters.
Heavy accumilations of silt appear to have decreased submergent and
emergent vegetation. The area is nearly sterile. Furbearer pop-
ulations have declined. Culverts placed in the fixed portion of the
dam (highway embankment) may scour same of the accumlated s'lt and
improve water quality.

#34 Stump Island. River Mile 582.0L. Described in #33 above.

#36 Industrial Chemical Light. River Mile 578-579L. Dredged material,
natural accretion and development has impacted this area. Islands
have been created but at the expense of aquatic habitat. Side channels
should be opened for small boat access.

#42 Harris Slough. River Mile 565.5L. Approximately 30 acres of back-
waters above the Galena River have been converted to non-aquatic habitat
due to siltation and Harris Slough could easily become completely blocked.
If this happens, the loss of flow could affect hundreds of acres of
backwater habitat fed by the slough. In addition, boating access

through the area is limited to high water conditions. These backwaters

should be kept open.
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Pool 13

#47 Dam 12, River Mile 556.7L. The fixed portion of Dam 12
truncated large acreages of backwaters now within the Savanna
Proving Grounds. This area is extremely valuable primarily for
its relatively undisturbed nature (the general public is excluded.)
Culverts placed in the dam could benefit 500 acres of now stagnant

backwaters. Culverts should be placed in the fixed portion of the
dam.

#51 Lainsville Slough. River Mile 545.8R. This side channel was
opened in 1975 (see Appendix Section III.E.3) and work was again
performed in 1979. However, additional blockages may occur in the
slough. In as much as the slough provides a water sowrce to a
very large backwater complex (Upper and Lower Brown's Lake - 600
acres) and provides an important access for recreational boaters,
the slough should be kept open.

#54 Pin Oak Lake. River Mile 541.9R. This important backwater
fishery habitat is associated with Brown Lake and Lainsville
Slough (see Problem #51). It serves as a primary site for public
fishing and hunting although boat access is marginal. Approxi-
mately 250 acres are involved. Any blockage of debris and sediment
should be removed.

#60 Spring Lake Levee. River Mile 531-534L. This diked area was

a former levee and drainage district which was abandoned at the
time of lock and dam construction. At the present time, the U.S.
Fish and Wildlife Service manages the area under Cooperative Agree-
ment with the Corps of Engineers. Several breaks in the levee makes
water level management impossible and also contributes to the
sedimentation of the lake. Furthermore, Big Slough (problem #63)

is receiving sedimentation as a result of the levee breaks. Repair
of the levee will restore fish and wildlife values on 2,000 acres
of backwaters.

#67 Dam 13. River Mile 522.5R. The dam truncates flow to about
115 acres of backwaters near Clinton, Iowa. Culverts placed in
the fixed portion of the dam would preserve fishery values.

Pool 14

#74 Sunfish Slough/Catfish Slough. River Mile 516-518L. This
backwater has received heavy accumulations of sediment and boat-
ing access to parts is impossible. The area is slated for dredg-
ing in relation to the fulton Levee Project and a follow-up study
of fishery response and spoil site management is planned. Habitat
improvement in 180 acres of backwaters is expected.

Pool 16

#83 Andalusia Island. River Mile 464—468L. Nearly the entire

island complex is undergoing rapid sedimentation. The backwater

area is extremely valuable as fish and wildlife habitat and services
much of the recreational needs of the Quad Cities urban area. Dredging
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out selected areas and opening filled access channels would greatly
benefit this resource.

#84 Dead Slough. River Mile 461.5-464.0L. Approximately 200 acres

of backwater habitat has succeeded to dense, haxogenous beds of lotus.
The area is too shallow for fisheries other than for spawning and
nursery habitat. Boating access is impossible. Selected areas (holes)
and channels could be dredged in the area to benefit fish without com-
promising wildlife values.

#86 Wyoming Slough. River Mile 458-461R. The same conditions prevail
as in problem #83.

#87 Drury Slough. River Mile 459-461L. The same conditions prevail
as in problem #84.

Pool 17

#90 Blanchard Island. River Mile 449L. Sedimentation in the area is
aggravated by the closing dam at the lower end of the island. Fishery
values are moderate but decreasing. Approximately 84 acres are affected.

Pool 183

#96 Sturgeon-Boston Bay. River Mile 433-434L. This large backwater
area (335 acres) is a valuable fishery and heavily used by recrea-
tionists. It acts, however, ac a very efficient sediment trap and is
rapidly filling in. During low water years, nearly the entire bay is
exposed as a mud flat. At times, agricultural runoff from the adjacent
drainage district causes water pollution. Selected areas of the bay
could be dredged to improve fishery utilization and access.

#97 River Mile 429.2-430.8R. This smll (30 acres) backwater area is
losing aquatic habitat due to sedimentation. It is partially dry at
certain river stages. The problem may be related to the regulatory
structures in the area. Presently, fishery values are low but wood
duck use occurs. The wing dike could be modified to improve flow to
the backwaters.

#98 Blackhawk Island. River Mile 427R. Another small (30 acre) back-
water area is suffering from sedimentation and access can be impossible
at low flows. Fishery and waterfowl values are high. Selected areas

should be dredged.

#102 Kingston Bar. River Mile 424.4L. Spoil and natural accretion
has plugged this side channel. In addition, the wing dike probably
retards flow. Approximately 8 acres could be restored by opening
the side channel.

#103 Campbell Island. River Mile 419.5-423.3L. This large backwater
complex is extremely valuable to riverine fish species and waterfowl.
Hunting is managed by the Illinois Department of Conservation and
blind sites are provided. Approximately 100 acres have been lost to
sedimentation and access can be impossible at low flows. The Bumt
Pocket backwater opening and study (see Section III.B.) was located
here. Selected areas could be dredged to improve access and fishery
utilization.
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Pool 19

#108 Otter Slough. River Mile 407-409R. This side channel is
experiencing severe loss of aquatic habitat due to natural ac-
cretion and the deposition of dredged material. The problem
may be related to the closing structures at the upper end of the
slough. Access through the area is poor and fishing values are
currently low. Approximately 250 acres are affected. The
ageraded sand could be mined.

#109 Otter Island, River Mile 408-408.7R. Spoil disposal has
caused a blockage of approximately 10 acres of side channel
habitat. This area should be opened.

#110 Rush-Baby Rush Island. River Mile 406.2R. This small side
channel between these two islands has been campletely blocked by
dredged material. Approximately 15 acres of side channel habitat
are affected. The area should be reopened.

#116 River Mile 394.5. A log jam between the upper island and
the shoreline prevents access and impedes flow through the area.
Fishery values are relatively low but the jam should be opened.

#120 Grape Island. River Mile 391.0-392.5R. Seventy-two acres
of backwater habitat in the lower end of this island have suf-
fered severe sedimentation. Fishery values have been lost and
the area is now progressing beyond waterfowl values. The loss
is significant in the area. Selected areas should be dredged
open.

Pool 20

#131 Taylor Chute. River Mile 353L. This area is receiving
very large amounts of natural sediment deposition and the Corps
of Engineers have disposed of dredged material above the chute.

A partial closing structure in the chute may also be contributing
to the loss of boating access through the area. Although it is
extremely doubtful that the aggradation above Taylor Chute can be
stopped, an attampt should be made to maintain access through

the chute. This may ultimately prove to be a lost cause. Ap-
proximately 75 acres of side channel habitat are affected.

132 Huff-Hunt Islands. River Mile 349-350L. Much sedimentation
has taken place in the side channel behind Huff and Hunt Islands
due to spoil disposal above the side channel and to the deteriorated
condition of the closing dikes. The Corps is proposing to repair
these dikes and build them higher to restrict flow and sediment

from entering the backwater. Boating access will not be precluded,
however. Approximately 300 acres of side channel habitat are in-
volved.

Pool 21
#139 Bear Creek Recreation Area. River Mile 341.0L. This recreational
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access area is located in Canton Chute and has been affected by
the shifting sands in the chute or passibly by spoil disposal

near the entrance to the chute. The access area should be dredged
out.

#144 Long Island. River Mile 333.5L. Natural accretion has
filled the small 15 acre side channel between Long Island and
two small islands. Such areas are important for the river
fishes which rank highest in sport and commercial value (catfish,
carp, buffaloes and drum).

#145 Teal Island. River Mile 432.5L. Spoil and sediment ag-
gradation is blocking off the only entrance to the backwaters of
long Island. This opening should be maintained to provide access
for both fish and fishermen to approximately 150 acres of back-
waters.

#147 Triangle Lake. River Mile 330L. This area essentially acts

as a settling basin for the effluent from the Indian Grave Drainage
District. The perimeter has been diked but there is a breach at

the lower end. Such backwaters are valuable to the pan fishery
(crappie, bluegill, bass) but can result in winter fish kills when
too shallow. Dredging access channels and deep holes for fish could
improve the habitat of this 240 acre area.

#148. Broad Lake-Quincy Bay. River Mile 328-329.3L. A man-made
cut from the main channel to these backwaters has resulted in
severe sedimentation of this once valuable area. Many other changes
have occured as a result of realignment of the Burlington Northem
Railroad bridge. 1he cut should be completely filled or modified
to drastically reduce the sediment inflow to the area. Approxi-
mately 100 acres of backwaters have been severely degraded and the
loss continues at a rapid rate.

#149 Monkey Chute. River Mile 325.0R. This small backwater area
(58 acres) just above Lock and Dam 21 is experiencing sedimentation.
Access channels and holes should be dredged to maintain this habitat
for fish and fishermen.

Pool 22

#151 Texas Chute. River Mile 324.0L. The Corps placed dredged
material at this site in the past. However, being located on the

inside of a bendway, it is probably also an area of natural accretion.

Sand mining has taken place in the area for some years without ap-
parently diminishing the supply. However, approximately 42 acres of
Texas Chute have had its water suppiy cut off. If an opening cannot
be maintained at the present location, perhap: a new opening should
be constructed further upstream.
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#153 Beebe Island. River Mile 316.7-318.5L. Primarily, large amounts
of sand are being deposited by Mill Creek in the area. The Corps has
also spoiled in the area. Approximately 53 acres of side channel has
closed off as a result. Perhaps the Mill Creek outlet could be re-
aligned if this backwater cannot be kept open.

#154 River Mile 316.0L. This small side channel (3 acres) has closed
off either fram natural sedimentation or spoil redeposition. These

small side channels are important to riverine fishes such as carp,
buffaloes, drum and catfish.

#159 Cottel Island. River Mile 300-301L. Dam 22 prevents flow fram
passing behind Cottel Island and sedimentation is the result. Eighty

five acres could be maintained if culverts were placed in the fixed
portion of the dam.

In addition, the work group developed the following criteria for the
detemination of appropriate actions in priority 1 backwaters.

A. The FWIC will consult a qualified hydraulic cngineer for opinions
and recamendations. The following data should be obtained to
aid the FWIC in their decision of appropriate remedial action:

(1) River stage gage readings at the upper and lower ends of the
project area.
(2) Soil borings.
(3) Hydrographic surveys.
(4) Water volume and surface area.
(5) Turnover rates at various stages.
(6) Water profiles and stage frequencies.
(7) Stage—discharge relationships for various alternative actions.
(8) Campute flow necessary for various turnover times.
(9) Estimate sediment input (if possible) at various stages.
(10) Biological composition, density, distribution and seasonal
variations.
(11) Dissolved axygen content and temperature of water.

D. Apply these data to available mathematical models designed to predict

the biological consequences of physical aiternatives.
Oonsider such alternative actions as:

(1) Diking the perimeter of the area to prevent high water
overflows.

(2) Dredging all or parts of the backwater.

(3) Opening a charnel into the area to provicde additional fresh-
water flow.

(4) Closing an existing source of flow partially or campletely.

(5) Utilizing culverts, gated culverts, movable dams, or other
water control type structures.

(6) Utilizing various types of construction equipment such as a
barge crane, crawler crane, hvdraulic dredge, dynamite, etc.

C. Make a value judgement of the appropriate action based upon:
11-69
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II.

(1) The intended management goal of the area.

(2) The physical and biological characteristics of the back-
water.

(3) The availability of equipment and materials.

(4) The feasibility of the various alternatives.

(5) Cost

(6) Expected benefits (tangible and intangible).

E. Work Group Objectives

The Side Channel Work Group has identified the following overall
and sub-objectives:

Overall Objectives - To make resource management recovmmendations

that will insure the protection and/or enhancement of fish and
wildlife resources and their enjoyment and utilization by the
public in off-channel (side channel, backwater) areas; this being
in the context of an artificially controlled, riverine ecosystem
operated and maintained for comnercial navigation.

Sub-objectives -

To inventory and characterize backwaters with respect to
their physical and biolcgical components.

To estimate the losses of backwater habitat due to sedimen-
tation since lock and dam construction.

To identify instances of dredge spoil disposal where it has
adversely affected backwater and side channel habitat.

To recoomend the type of action and methodology or the studies
to determine the necessary action to alleviate the problems
identified by the above.

To alter specific backwaters and side channels should such
projects prove beneficial.

To develop the capability to predict the biological consequences
of physical alterations to side channels and backwaters.

To recammend the design specifications of esquipment capable of

working in backwaters in the most envirommentally sensitive
manner.

F. Work Group Tasks

Work Group Tasks were developed for two purposes, (1) to further
identify the nature and extent of known problems and (2) to
provide possible solutions to the problams. These tasks are
outlined on Table 6 and further discussed in Section III, Work
Group Activities and Accamplisiments.
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TABLE 6. FoRMuLATION OF TAsks

DescripTION OF TASK

Pureose oF TAsk

ResPONSIBLE GROUP

ICIPATED
TON
TE

1. Literature
Review

To search the liter-
ature for dnocumen-
tation of the nature
and extent of man's
impact of backwater
habitat and of the
value of backwaters
to fish and wildlife

Work grouwp

On-going

2. Orton-Fabius
Side Channel
Opening and
Study

To assess the impacts
of opening a side
channel to the main
river on limmology
and agquatic commm-
ities

University of M0
Cooperative Fish-

eries Unit and the
Missouri Department

of Conservation

September 1979

3. Burnt Pocket
Backwater

Opening and
Study

To assess the iupacts
of opening a back-
water to the main
channel and to test
a predicitive model

University of WI

River Studies Cen-

ter, laCrosse and

work group

1, 4, 6,
7, 103

July 1880

4. Side Channel
Inventory

To characterize back-
waters and to docu-
ment habitat and
access losses due

to sedimentation,
spoil disposal,
regulatory structures,
developmunt, etc.

York growp

1-3, 8,
11-159

On-going

S. Equipment
Specitications

To list the specifi-
cations for equipment
that can be used to
perform alterations
in side channels and
backwaters in the
zost snviroomentally
scund manner

Work group

6. 8ide Channel

To open side channels
and backwaters which
have been plugged by
Oorps channel main-
tenance activities

2, 81, 78,

On-going

To arrive at solutions
to work group prodblems

Work group

All

On-going
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Figure 4. Side channel problem areas (see Table 5).
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Side channel problem areas (see Table 5).
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Figure 36. Side channel problem areas (see Table 5).
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Figure 39.

Side channel problem areas (see Table 5).
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Figure 42. 8ide channel problem zreas (see Table 5).
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WORK GROUP ACTIVITIES AND ACCOMPLISHENTS

A. Orton-Fabius 8ide Channel Opening and Stud;v_

A. 1. Purpose and Scope

The Side Channel Work Group has identified numerous side channels and
backwaters which are being destroyed naturally through sedimentation
or from men-made causes such as dredge-spoiling within the side
channel. A considered approach to rejuvenating such areas is by
constructing an opening or a cut into the isolated area. The addi-
tion of flowing water should improve water quality within the back-
water, but may require trade-offs in the form of lost spawning and
nursery habitat. In some cases, an existing side channel may
require partial closing in order to preserve the backwater habitat.
In either event, the biological consequences of alterations to

side channels and backwaters are not completely known or understood.
Such besic information is required before resource biologists can
make management decisions in the study area.

The goal of this pilot project was to determine the effects of side
channel opening on side channel limnology and the abundance, dis-
tribution and composition of fish commmities in side channels of
the Upper Mississippi River. Figure 56 illustrates the Orton-
Fabius area and project.

A. 2. Description

The above goal was to be achieved by addressing the following
objectives:

a. Determmine the normal, seasonal variation of primary
physical and chemical features in "control" side
channels (i.e., prior to opening).

b. Determine the normal, seasonal variation of relative
abundance, composition and distribution of fish commmni-
ties in "control" side channels.

c. Measure the short-term effect of a side channel opening on
the primary physical/chemical features and benthos of
these side channels.

d. Measure the short-term effect of a side channel opening
on the relative abundance, composition and distribution
of fish coonmmities of these side channels.

e. Determmine which of the study parameters provide reliable

I11-1
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III.

indices to the changes which occur in the aquatic
commity as a result of a side channel opening.

The study was a continuation of another study by the Missouri
Cooperative Fisheries Research Unit of Columbia, Missouri. Their
two year investigations characterized and compared fish abundance,
camposition and distribution in three side channels representing
divergent stages of evolution. The results are reported by Ellis
in his Masters Degree Thesis (1978).

It had been determined that, of the three side channels studied
(Orton-Fabius, Cottonmwood Island and Buzzard Island), the one
separating Orton and Fabius islands from the shore was the best
candidate for an opening as it represented the intermediate

in side channel succession. In addition to excavating an opening
into the side channel, it was proposed to excavate a notch in the
wing dike immediately upstream of Orton Island and that a natural
opening between Orton and Fabius Islands be filled. This notch
should induce flows down the improved side channel (Figure 57).

Of particular concern in this project was the influence of the
Fabius River which enters the side channel behind Orton Island.
Indeed, Corps of Engineers hydrologists attributed the filling
of the side channel to tihe sediment carried by the Fabius River.
This view was not shared by others, however, who placed blame for
the filling on the two wing dikes above the side channel. At

any rate, it was felt that high water in the Mississippi River
would keep the new opening flushed out as long as the wing dike
was notched.

A. 3. Methods

The wing dike notching was performed by the Corps of Engineers.
A 25 foot by 5 foot notch was excavated by crane barge and the
material was placed on the dike adjacent to the notch. The
Missouri Department of Conservation placed dynamite in the area
of the proposed side channel opening. Upon loosening the sedi-
ments in this manner, the subsequent flow of water maintained an
open channel. Filling the gap between Orton and Fabius Islands
was also to be done by the Corps of Engineers.

A contract was awarded to the Missouri Cooperative Fisheries
Research Unit, Colunbia, Missouri, to perfomm the post-opening
studies. The parameters to be measured included:

Dissolved oxygen (surface, bottom)
Temperature (surface, bottam)
Turbidity

Conductivity

Current velocity

-3
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Water level duration and periodicity

Side channel morphametry

Abundance and diversity of benthic invertebrates
Abundance and diversity of fish

Size distribution of fish

Juvenile abundance (selected fish species)

Fish distribution within study area

Movement patterns of adult fish

All studies within the Orton-Fabius side channel were to be com-
pletely sampled within a 48-hour period and the Cottonwood Island
and Buzzard Island side channels were to be sampled within the fol-
lowing two 48-hour periods. This schedule was to be repeated every
other week during June-October for the two years following the
opening. Hoop netting and electrofishing were chosen as the best
sanpling methods for the fish species.

The results of the study were to be documented in the Master's
thesis of two University of Missouri graduate students.
A. 4. Schedule and Cost

The schedule and cost of the various phases of the Orton-Fabius
Study are illustrated as follows:

Action Conpletion Date Cost
Notch wing dike November 1976 No cost to GREAT II
Open side channel:
blasting April 1977 MO DNR
dredging November 1977 $15,000.00
Close gap Not done None
Post opening studies May 1977-October 1978  $32,000.00
Report November 1979
A. 5. Results

The first attempt to blast an opening into the Orton-Fabius Side
Channel (April, 1977) was not successful. It was hoped that h:lsh
waters from the Mississippi River would keep the new channel open
However, a period followed when stages mthehbiuSMVarm
actually greater than the Mississippi causing flows to reverse in
the side channel. Sediment carried by the Fabius settled out com-
pletely closing the side channel by that fall.

A second attempt to open the side channel was conducted in November
by the Corps of Engineers. This channel was dredged between Orton
Island and a towhead (amall island) just upstream of the confluence
with the Fabius River. The dredged material was placed adjacent
to the cct. The objective was a channel that would be four feet

deep at flat pool.

111-4
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Two weeks following the excavation, depth transects revealed the
channel averaged two feet deep at flat pool and that one location
would have been dry at flat pool. The question remains whether
the cut silted in this rapidly or whether it was not dredged deeply
enough to begin with. At any rate, by the following spring, the
side channel had still not been opened.

It was the opinion of the Work Group that removal of all or part

of the wing dike upstream of the project area was necessary to in-
sure a successful opening. This possibility was discussed with
Corps' hydrologists who reasoned that the wing dam is essential to
the maintenance of the navigation channel by directing flow to it.
Wing dam removal could not be supported, therefore, and a successful
opening became unlikely.

Since the opening could not be accomplished, the purpose of the
studies changed fraom ''before and after' research to one of backwater
characterization. Three years of empirical data will be added to the
data base to increase our knowledge of backwater habitat and its value
to fish and wildlife. Furthermore, since the project had essentially
failed, it was decided not to continue with plans to fill the gap be-
tween Orton and Fabius Islands.

The study results of this project are reported in Ellis, Farabee and
Reynolds, 1979 and in the Master's Degree Theses of Ellis, 1978,
Neuswanger, 1980 and Gutreuter, 1980 (see Appendix A).

A. 6. Conclusions

The conclusions which can be drawn from this project and the attendant
studies are as follows:

Side channel characteristics can vary, representing different
stages of aguatic succession.

The more riverine side channels exhibit the lowest seasonal
fluctuations in dissolved oxygen.

Distinct fish corunities accompany the physico-chemical features
of the different successional stages of side channels.

As a side channel changes fram a riverine to a lacustrine system
there is a dramatic increase in the relative abundance of catfish

and non-game species groups.

Total number of fish species collected in each side channel was
not significantly different.

Side channels with low flow in late sumer and fall probably serve
as nursery areas for juvenile fishes.

Optimum backwater habitat for channel and flathead catfish may in-
clude frequent, sustained current velocities of 4-80 cn/s and base
flows of 10 om/s.




Herpobenthos (organisms inhabiting the bottam sediments) are more
abundant in the slough rather than side channel.

Conversely, haptobenthos (organisms attaching to substrates such
as snags, rocks, roots, etc.) are more abundant in side channel
habitat.

Haptobenthos provided by side channels is a more stable and avail-
able macroinvertebrate food supply than sloughs during the summer
months.

Current velocity, substrate composition and depth are important
factors influencing zoobenthic commnity structure.

Side channel openings are not possible in cases where channel
regulating structures are indispensible to maintaining a channel.

Figure 57. Wing bam notch above Orton Island, River Mile 323.9,
Missouri
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B. Burnt Pocket Backwater Opening and Study

B. 1. Purpose and Scope

As with the Orton Fabius opening and study, the purpose of the Burnt
Pocket Opening and Study was to assess backwater opening as a manage-
ment tool for improving aquatic habitat that has been suffering de-
gradation as a result of sedimentation. The effects of the altera-
tion on the limnology and the abundance, composition and distribution
of aquatic caommunities would be determined.

In addition, resource managers require a tool or methodology for pre-
dicting the effects of similar alterations in other backwaters. Should
backwater and side channel manipulations prove to be an effective and
acceptable technique for improving or naintaining productivity, it would
be desirable to have a computer model that would predict the biological
consequences. Such models have been or are being developed.

It was the additional goal of this project, therefore, to test the appli-
cability of an existing regression model that was designed to predict the
biological consequences of physical alterations to backwaters and side
channels.

Figure 58 illustrates the Burnt Pocket area and project.
B. 2. Description

Burnt Pocket differs from the Orton-Fabius Side Channel in that it is a
backwater lake with very little through-flow of water. The Mississippi
River carries sediment into the lake and, deposits it at the upper end.
Camparison of 1957 aerial photographs with 1975 revealed that the upper
one-third of Burnt Pocket has received enough sediment to convert open
water to vegetated by shallow water plants (arrowhead, lotus) while the
lower one-third remains open. The average depth of the open water in
Burnt Pocket is currently 0.8 meter. In the extreme, a small area in
the upper pocket has been invaded by willow trees, the first stage in
terrestrial evolution.

It is obvious, therefore, that if left unchecked, Burnt Pocket will
ultimately lose in excess of two-thirds of its original water surface
area. The pocket and adjacent backwaters are managed by the Illinois
Department of Conservation as a waterfowl hunting area. Blind sites
are provided by that agency and several are located in Burnt Pocket it-
self. Genera’.ly, however, waterfowl hunters have had difficulty reach-
ing their blinds because of the shallow conditions that prevail during
the fall, low flow period.

It was felt by the work group that Burnt Pocket provided a unique
opportunity to evaluate a relatively new technique for preserving the
backwater areas. By constructing a cut fram the main river into the
pocket, it was hoped that aquatic habitat could be preserved. The
additional flow of water through the pocket should not only scour some
of the accumulated sediment but would also prevent dissolved oxygen
fram dropping below life supporting levels.

[11-7
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Certain trade-offs were anticipated. The entire lake-like charac-
teristic of the pocket would change to a flowing side channel. Sed-
imentation rates may actually increase in certain locales. Aquatic
vegetation, benthos and fish populations would change in composition,
and abundance. The site would be less suitable for fish spawning.

The above stated goal would be acheived by addressing the following
objectives:

Determine the normal variation in primary physical and chemical
features in a ''control' backwater (i.e., prior to opening

Determine the nommal variation in selected biological parameters
(i.e., fish, benthos, aquatic macrophytes, zooplenkton) in a
"control' backwater.

Measure the short-term effect of a backwater alteration on the
primary physical and chemical features of the backwater.

Measure the short-term effects of the backwater alteration on
selected biological parameters (i.e., fish, benthos, aquatic
macrophytes, zooplankton).

Apply these data to an existing regression model (designed to
predict the biological consequences of physical alterations)
in order to determine its applicability to the study area.

Although other alternatives exist for preserving or enhancing the
aquatic habitat of the backwater or for reducing its sedimentation
none of these campletely meet the above objectives and goals. In
addition, while an opening may eventually prove harmful to the back-
water camplex, it must be recognized that the project was an experi-
ment and was designed to obtain answers to specific questions.

B. 3. Methods

A contract was awarded to the University of Wisconsin (LaCrosse) River
Studies Center to conduct the pre- and post-opening studies. The
principal investigator had previously developed a regression simulation
model for predicting the biological consequences of physical alterations
to side channels and backwaters (Claflin, 1977). It was developed in
Pool 8 for the Great River Envirommental Action Team (GREAT I). Since
the character of the river changes considerably along its linear length,
it was decided that this model should be tested for applicability in a

lower pool.

The contractor investigated the following parameters both prior to and
following the opening:

depth

current velocity
discharge
tamperature
dissolved oxygen




sedimeént size

sediment nutrients
aquatic macrophytes
benthic macroinvertebrates

These data would then be applied to the regression simulation
model to produce a set of predictions of biological changes
prior to the backwater opening. With the post-opening data, the
accuracy and applicubility of the model would be evaluated.

In addition to the contracted sampling, the work group conducted
fish and zooplankton sampling before and after the opening. Fish
were sampled using «2lectroshocker and trap nets. Zooplankton
were sanpled with a Clarke-Bumpus metered plankton net. These
data were also used by the contractor to augment and evaluate
the regression model.

The actual opening was contracted and completed in November, 1979.

A channel approximately 800 feet long was cut through the island
and wetland area into the open water of Burnt Pocket (see Figure
£9). In addition, stone riprap was placed 75 feet into the opening
to protect it from erosion. The cut was designed to be five feet
deep during 50 percent flow (approximately one foot above flat

pool) and would provide an average of 500 cfs flow into the pocket.
It has a 50 foot bottom width and one vertical on two horizontal
side slopes. The approximately 10,000 cubic yards of spoil material
consisting of sands and silts was placed adjacent to the cut and

graded.

The necessary permits were applied for by the work group. Thes2
included an Armmy Corps of Engineers permit pursuant to Section
404 of the Federal Water Pollution Control Act (as amended), an
Illinois Division of Water Resources pemit and a water quality
certificate from the Illinois Environmental Protection Agency. A
public hearing was held in Oquawka, Illinois, and the project was
coordinated with and reviewed by all interested state and federal
agencies and the public.

As a result of concerns expressed during the permit review process,
the U.S. Fish and Wildlife Service, Iowa Conservation Commission,
and Illinois Department of Conservation have committed their efforts
to a five-year monitoring program following the study. Tris would
involve yearly monitoring of physical parcmeters as well as hunter
success, wood duck nesting ard fisheries. The fifth year will
involve an intensive sampling effort designed to further evaluate
the resuits of the regression model's predictions. If as a result
of the monitoring process it becames apparent that the opening is
having a significant adverse impact on the backwaters, the moni-
toring agencies in consultation with the Corps of Engineers will
arrive at the necessary ramedial action.

.
|




Figure 59. Aerial view of Burnt Pocket backwater opening. River
Mile 422.5, Pool 18, Illinois
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B. 4. Schedule and Costs

The schedule and costs of the various phases of the Burnt Pocket
opening and study are illustrated as follows:

Action Campletion Date Cost
Pre-opening study September 1978 $15,866
Fish sampling Septeamber 1980 2,000
Zooplankton sampling September 1980 3,000
Final Report March 1981

Opening and riprap October 1979 80,500
Post-opening study June 1980 18,970

<

It should be noted that the original schedule was not followed. The
intent was for completion of pre-opening studies in September, 1978,
the opening to be constructed in October of that year, and post-open-
ing studies the following sumer. However, the opening was delayed

a full year due to difficulties in obtaining a permit from the Amy
Corps of Engineers. These difficulties were the result of objections
to the project that were raised by members of the public. Their
objections were primarily two-fold: (1) that the opening was designed
without the benefit of proper engineering and hydraulic studies to
determine the proper course of action in this situation; and (2) that
the project was similar to a backwater opening into Broad Lake near
Quincy, Illinois, which has caused severe siltation and loss of fishery
babitat and recreational access. In his Findings of Fact, however,
Colonel Mueller of the Rock Island Army Engineer District concluded
that, due to the experimental nature of the project, the relationship
of the project to the completion of the GREAT study and the proposed
five-year monitoring program, issuance of a permit was in the public
interest (U.S. Amy Corps of Engineers, 1979).

B. 5. Results

The sumimer of 1980 was unusually dry and the water levels in the river
were consequently low. For the most part, water did not flow through
the Burnt Pocket opening and the upper end of the pocket became dry.
This was the condition at the time the study contractor conducted the
post-opening sampling effort. The study did however, identify some
significant changes that have taken place.

Pre- and post-opening water routes were essentially the same but differed
significantly in total discharge. 1t is apparent that, at least during
the Spring of 1980, the experimental channel carried large quantities of
water into the study area. This is evidenced by the erosional patterns
(braided channels) that were observed in upper Burnt Pocket. In addition,
the grain sizes of Burnt Pocket sediments were more variable during the
post-opening period. In short, spatial hetercgeneity was introduced

due to the increased flow. The sediments of the Channel and Fishhook
Slorgh study areas (see Figure 58) ramained relatively unchanged. Fish
Pond Slough, however, was affected by the increased discharge. The

111-12
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upstream portion appeared to have a lower percentage of silt- and
clay-size sediments during the post-opening period. Furthemmore,
the percent silt and clay increased in the middle and lower reaches
of the slough.

The introduction of heterogeneity in Burnt Pocket is also reflected

in the sediment chemistry data. The distribution of TKN (total
kjeldahl nitrogen) was much more variable in Burnt Pocket in 1980

and the total pre-opening TKN content was significantly reduced after
the opening was made. Similar trexds were observed for total-
phosphorus. The Channel area remained relatively unaffected. It
appears that Fishhook Slough apparently lost a portion of the sediment
TKN due to scouring and the subsequent removal of allochthonous organic
material. The sediment TKN concentrations were also significantly re-
duced in Fish Pond Slough. Whereas this seems to be contradictory with
the sediment data, the lower concentrations of organic material and
associated TKN was probably discharged from the study area. Total-P
levels were also reduced in Fish Pond Slough.

Pre- and post-opening water quality characteristics were similar, but
variations in the data were less during the post-opening period. The
few differences that were noted (i.e. turbidity) were attributed to the
low water levels observed during the 1980 sampling season.

Significant increases in macrophyte bicmass were observed in 1980 in
Burnt Pocket. The cause(s) are obscure, but the construction of the
side channel opening appeared to have little effect on either the
biomass or distribution of Nelumbo lutea, the only species sampled.
This was probably due to the subsidence of the water levels prior to
the period of active growth of the organisnm.

Benthic diversity in lower Burnt Pocket was lower during the post-opening
phase of the study, but Upper Burnt Pocket was not sampled due to low
water. The benthic fauna of the Channel area and Fishhook Slough re-
mained relatively unchanged. However in Fish Pond Slough, the density of
organisms and the biomasses were reduced. In addition, the species com-
position was also altered in this area. Fingernail clam populations de-
creased and one species of midge (Tanypus sp.) increased. This appears
to be a response to the aggradation of sediments from upstream areas,
presumably Burnt Pocket.

From a gross observation of the study area during the summer of 1980,
it is apparent that some erosion of the bank of the opening is taking
place just at the end of the riprap protection. It is unknown whether
this erosion will continue or where it will stabilize. It is not even
known whether additional riprap would even cure the problem or merely
displace it. The eroded material is no doubt settling in the backwater
areas below and could ultimately cause significant impacts.

Fishery and zooplankton data have not yet been analyzed. However, one
significant change can be noted in the fishery camposition of the back-
water area. In 1980, many northern pike were captured in nets and by
electrofishing whereas only one was taken in all pre-opening samples.
It is uncertain whether the presence of this species can be attributed
to the opening or not.
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Model: Simulations were conducted to determine densities of selected .:
benthic invertebrates, total benthic standing crop and total macrophyte

standing crop for seven sampling areas within the study area. Simula-

tions were run separately for each of three years where camplete input

1 data were available. Actual and predicted values are given in Appendix

] C.
Differences in actual and predicted values can be noted during all
three years of data collection in the study areas. It is difficult to
assign specific reasons for these differences. One problem that no
doubt, affected the outcomes of the actual standing crops, was the

low water level encountered during the post-opening period. It is
evident that during the Spring of 1980, that the experimental side
channel opening carried appreciable quantities of water to Burnt Pocket.
The redistribution of sediments and nutrients supports this. The large
fluctuations in total benthic biamass during the study period were not
reflected in the predictions. On the contrary, the fluctuations in the
predictions appear to be attenuated. Better accuracy, however, was
observed in predicting the numbers of specific taxa. For example, the
decline of Sphaeridae in Fish Pond Slough was predicted. The decline
was judged to be a function of the instability of sediments, created

by the opening and sediment characteristics are also included in the
model. The model also predicted that the macrophytes would be totally
eliminated from Burnt Pocket. Were 1980 a normal water level year,
this could well have been the case. The study results are reported in
Claflin and Rada, 1980 (see Appendix A).

III. B. 6. Conculsions

The question of applicability of the model is in part answered. The
model predicted a few categories with accuracy and recognized a few
trends. Because of the limitations of regression systems, and the
latitudinal differences in species composition of the invertebrate
favuna, the usefulness is limited. The limitations are probably also
related to the higher concentrations of smaller particulate suspended
sediments during periods of high flow, not encountered in the Pool 8
area. Futhemore, the model fails to take into consideration seasonal
(and annual) variations which severely limits its use in a highly
variable natural system.

In essence there is no single "model’, but rather 34 separate 'models'
which are equations of the fom

Ty =& * byxy * byxs + bRy + - Dgig ’

where eight independent variables (depth, turbidity, dissolved oxygen,
temperature, etc.) are used to predict a dependent biotic value. These |
are not models in the sense of having any theoretical biological basis
or in providing insights into the relationships between abiotic and
biotic camponents. They are merely a series of 34 simple linear multiple
regression equations. The data fram the Burnt Pocket study can and
should be applied to other predictive models or methodologies which are

or may became available.

——

-d

I11-14 :




III.
III.

III.

Finally, there is the question of whether or not the cut was appropriate
for Burnt Pocket. Trends are difficult to recognize with only one ab-
normal year of post-opening data. In spite of the increase in macrophyte
standing crops in Burnt Pocket, a net loss of nutrients from the system
occurred and sediments were at least rearranged. It can be expected that
these processes will continue during normal and high flow periods, and
that in time the entire area will contain lower concentrations of nitrogen
and phosphorus. Existing data do not permit conclusions concerning sedi-
ment accumulation. The sediment movement during the first post-opening
year however, indicate that the area may in the future, discharge the
sediments that it receives. If this occurs, then the opening would cer-
tainly have a net beneficial effect.

C. Side Channel Inventory

C. 1. Purpose and Scope

The purpose of the Side Channel Inventory was three-fold: (1) to char-
acterize and describe the physical and biological elements of side chan-
nels and backwaters which contribute to their value as fish and wildlife
habitat; (2) to identify problems associated with backwaters and side
channels particularly as these problems relate to operation and mainten-
ance, diking and draining, urban development, etc. Completion of the
Side Channel Inventory enabled the work group to draw conclusions and

to make recommendations regarding channel maintenance, disposal of dredged
material and enhancement of backwater habitat.

By characterizing backwater habitat, it was hoped that resource biolo-
gists can better use the information available fram many sources to plan
for fish and wildlife on the UMR. It provides a baseline for detemmin-
ing and evaluating changes in habitat in the future. It may eventually
be possible to correlate certain characteristics of a backwater with
quality hunting and fishing. And, firally, it gives us a better handle
on what we have to work with.

C. 2. Methods

The Side Channel Inventory consisted primarily of camparisons of 195€-
1958 aerial photographs of the GREAT II study area with the 1975 Habitat
Inventory Maps. Changes were noted on matte acetate overlays and
cross-hatched with zipatone. Each change was identified as to its type
(i.e. open water to amergent vegetation, open water to dredged spoil,
etc.) and quantified by polar planimeter where areas were not already
measured on the 1975 vegetation overlays.

Camparisons were done without the aide of optics for the most part unless
changes were so complex so as to be impossible to delineate them. In
these instances a zoom transfer scope was utilized to superimpose one

photograph onto the other.

Aerial photography was obtained from the Aerial Photography Field
Office of the Department of Agriculture in Salt Lake City, Utah. They
were in the form of 9 x 9 inch contact prints on a scale of 1:20,000.
Index sheets were also obtained for each county covered.
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Considerable error is introduced into this technique of comparing
aerial photography because of locaticn inaccuracies, differences in

5 pool elevations, habitat delineation and measurement. Two assumptions
4 had to be made in this phase of the inventory: (1) that water levels

i were approximately equal in each series of photographs. An analysis
of pool elevations (see Table 7) reveals that river stages were generally
[ lower in 1975 than in 1956-1958 for pools 11-16 while pools 17-22

4 exhibited generally higher in 1975. Theoretically, these discrepancies
cancel each other vut and we can assume that total measured habitat is
reasonably accurate for the study area if not on a pool basis. At a
minimum, we can look at the pools which had a higher stage in 1975 and
still note considerable change (loss) in aquatic habitat due to the
deposition and subsequent vegetation of fine sediment in backwaters.
(2) The presence of aruatic vegetation (i.e. Sagittaria, Nelumbo,
Nymphaea, etc.) indicates a shallow water condition which was caused
by sedimentation. This is based on knowledge and experience of river
succession.

The second component of the inventory consisted of a characterization
and description of side channel and backwater habitat. It included
all off-channel habitat exclusive of the main channel border. It
also included the stump fields in the lower ends of the pools which
were islands prior to lock and dam construction.

Acreages of habitat had been calculated and sumarized by Hagen, Werth
and Meyer (1977) for the Habitat Inventory Maps. The habitat types
were grouped into the following categories and the acreages were deter-
mined for each type by pool:

Open Water - side channels, sloughs, lakes, ponds, chutes

Unvegetated - sand, mud

Sutmerged Aquatic Vegetation

Aquatic and Moist Soil Vegetation - including Potumogeton
sp., Lemaceae, Nwmphaea sp., Polygonum sp., Leersia sp.,
Typha sp., and Eragrostis sp.

Herbaceous Vegetation - including grasses, forbs, Echinocystis
lobata, and Fhalaris arundinacea

Woodland Vegetation - including cottonwood, willow, lowland
hardwoods and buttonbush

Agriculture

Developed

Stump Fields - sublmerged islands in lower portions of pools

Percentages of each habitat type of the total off-channel habitat
{(i.e., exclusive of the main channel and main channel border) were
calculated. Acreages of stump fields vere determined fram the
W.N. Brown Survey Maps of the Upper Mississippi prepared in 1929-
1930.

Thirdly, the inventory included a field reconnaisance of known
instances; of Corps spoiling in side channels and backwaters in
order tc assess their present condition.
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C. 3. Schedule and Cost

The Side Channel Inventory was accamplished during 1979 and into
1980. Costs incurred in campleting this task are itemized below:

Aerial Photographs & Matte Acetate Overlays $2,000
Employees and Travel (excluding chairman) $4,000

C. 4. Results

Section II. B. 2. sumarizes the results of this exercise as

well as Tables 1 and 2. The overlays produced in the comparison
of aerial photographs are in the possession of the U.S. Fish and
Wildlife Service, Rock Island Field Office, 1830 Second Avenue,
Rock Island, Illinois. These can be viewed upon request. Figures
4-55 delineate problem areas identified by the Side Channel Inven-
tory and Table 5 provides a listing of those problems.

Camparison of aerial photographs has revealed that considerable
change has taken place in the backwaters of the river in the last
two decades. Sedimentation has caused the spread of aquatic and
moist-soil vegetation to a considerable extent since 1956. Approx-
imately 4,650 acres of open water have became vegetated representing
an 8 percent loss in backwater habitat. Extrapolating to the time
of lock and dam construction, this loss amounts to about 16 percent
of the original backwaters.

In addition to sedimentation, the deposition of dredged spoil

has caused losses in backwaters and side channels. It would appear,
however, that spoiling on the driest portions of islands results

in the least change. As long as the material is prevented from
entering backwater sloughs or wetlands, it rapidly revegetates and
is relatively unnoticeable from the air.

C. 5. Conclusions

It can pe concluded fram this excercise that, although lock and
dam construction originally created a significantly better habi-
tat for fish and wildlife (Green, 1960), the interim has seen
serious degradation due to sedimentation and dredge spoil disposal.
The long-term result of sedimentation will be the filling of the
backwaters. The general tendency is for backwater sloughs, lakes
and ponds to become isolated fram the main channel. The river

is attampting to restore the hydraulic equilibrium which existed
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prior to lock and dam construction. The flow cannot support the
amount of river cross-section that currently exists. Ultimately,
the river surface will approach what it was prior to lock and dam
construction except that the river has ceased to create new back-
waters. COons-quently, backwaters will ultimately be lost and a
series of riverine pools will exist.

With regard to dredged spoil disposal, impacts are not of the
magnitude that sedimentation represents. However, adverse effects

have occurred in the past and will occur in the future unless
changes in channel maintenance practices are implemented.

Furthermore, some degradation of fish and wildlife habitat has
ocanrred in backwater sloughs and side channels as a result of
urban development, mmicipal and private development, agricultural
expansion and recreational development. In a few instances, these
changes have been significant (e.g. Hamm Island, Dubuque, Iowa).

In most cases, however, losses are primarily the result of small,
incremental encroachments which singularly do not yield noticeable
adverse effects but which curilatively may add up to a considerable
loss over many years.

D. Equipment Specifications

D. 1. Purpose, Scope and Methods

The work group felt that the equipment may not be presently avail-
able which could be used to perform alterations to side channels
in the most efficient and envirommentally safe manner. They did
not contract a research and development study nor did they solicit
ideas frum the general public or private industry. They did, how-
ever, list what they felt to be the specifications of a machine
which could accamplish their management goals. These were trans-
mitted to the Material and Equipment Needs Work Group for their
evaluation and comment,

D. 2. Results

The following general specifications were transmitted to the
Material and Equipment Needs Work Group:

Shallow draft
Capable of long distance (out-of-floodplain) disposal

Capable of handling large volumes
Self propelled

Capable of handling logs and stumps
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The Material and Equipment Needs Work Group's response is found

in Appendix D. They conclude that no equipment presently exists
which would move large volumes of dredged material out of the flood-
plain in a reasonable time nor is it possible to modify existing
equipment to meet all the work groups specifications. They feel
that the carmbination of moving large volumes of material and being
capable of working in areas cluttered with logs and stumps is pro-
bably impossible to attain.

In addition, a private citizen (Mr. Wiley Woodall, Davenport, Iowa)
volunteered a plan for a machine which he envisioned could be
utilized not only in the backwaters of the Upper Mississippi, but
in areas all around the country which are suffering from sediment
deposition. Essentially, this machine could be assembled from
caurrently available equipment and ''dredges' by a cambination
slicing/conveyor mechanism. It disposes of the material in its
natural condition (i.e. water saturated but without the need for
large volumes of water for transport as in a hydraulic dredge).
Furthemore, since there is no return flow from the spoil site,
water quality impacts are minimal.

The material cannot be transported large distances, however, and
may result in adverse impacts from spoil disposal. These impacts
could be mitigated by spoil site management such as planting of
vegetation of benefit to wildlife and/or of commercial value (e.g.
walnut, hickory, pecan).

One desirable advantage of this proposed machine is the volume of
material it can move and the cost of moving it. The machines
designer estimates that at 100 percent efficiency, it could move
300,000 cubic yards of material in one hour for a cost of only

23 cents per yard (actual dredging). Even at 50 percent efficiency
its capability is astonishing.

The Material and Equipment Needs Work Group questioned whether or
not such a machine could gain enough traction to move forward
while cutting very large volumes of sediment, particularly in
bhackwater areas. They felt that the District Office lacked the
authority to consider such a proposal and referred Mr. Woodall to
the Corps of Engineers Waterway Experiment Station in Vicksburg,
Mississippi.

D. 3. Conclusions

The Side Channel Work Group concludes, that presently available
equipment may be adequate for selected backwater alterations

in the short temm. Dredging entire backwaters would be time
consuming and costly with existing small hydraulic or bucket-type
dredges. However, fishery habitat can be improved by dredging 'holes'
in a backwater, thus providing deeper water areas for over-wintering.
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In the longer term, it is obvious that backwater rchabilitation
will be required on a large scale. Backwaters are being lost to
sedimentation at an alaming rate and action must be taken soon.
The work group recommends that a research and development program
be initiated by the Government to develop the kind of equipment
that would be required for backwater rehabilitation. It seems
highly possible that an innovative design such as Mr. Woodall's
could be adapted to other types of earth moving problems (such
as oil shale mining) or to same of the problems identified by
GREAT regarding channel dredging (such as a barge loading capa-
bility) as well as to backwater rehabilitation.

E. Side Channel Openings

In addition to side channel and backwater openings designed for
improving biological productivity or for studying the effects of
physical changes on the biota, several openings were accamplished
to restore recreational (boating) access to backwaters. These
openings were accomplished by the Corps of Engineers with operations
and maintenance funds under existing authority for the maintenance
of the 9-foot navigation channel (Norris, 1974). No pre- or post-
studies were done in conjunction with these openings.

E. 1. Cordova #1, RM 503.9 R, north of Cordova, Illinois.

This site is located on an island which was spoiled upon by the Corps
of Engineers in 1972 and 1973. The spoil effectively and totally
blocked all access to the interior waters of the island. The sand
beaches created by the spoiling created a phencomenal public use of
the area. The Corps dredged an opening with a dragline in Decamber,
1975.

The opening is slowly filling in as the river redeposits the dredged
material. In order for backwater area to maintain a water connection
to the river, the opening will undoubtedly need to be redredged in the
future (see Figure 60).

E. 2. Cordova #2, RM 503.8 R, north of Cordova, Illinois

This site is located on the same island and one-tenth of a mile up-

stream from Cordova #1. The Corps spoiling had blocked another portion

of interior waters and precluded recreational access. In August, 1976,
the Corps completed an opening at this site by dragline.

This opening too is filling in and will require redredging (see Figure 61).

E. 3. Lainsville Slough, RM 545.6 R, 11 miles south of Bellevue, Iowa

This side channel joins the main channel with the Upper and Lower
Brown's Lake backwater camplex. The original opening became plugged
with debris and sediment precluding recreational access. In August,




1976, the Corps constructed a new opening and riprapped the entrance.
In June 1979, the Corps place additional riprap in areas of the cut

experiencing erosion.

This backwater opening is the most successful that was conducted by
However, the area needs to
(See

the Side Channel Work Group in GREAT II.

be monitored to insure that it does not become plugged again.

Figures 62 and 63).
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Figure 60. Locations of Cordova #1 and Cordova
503.5 - 504, Pool 14, Iowa.
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Figure 61. Aerial view of Cordova #2 backwater opening, River
Mile 503.8, Pool 14, Iowa

Figure 62. Aerial view of Lainsville Slough side channel opening,
River Mile 545.6, Pool 13, Iowa
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IV.  ALTERVATIVES AD RESULTANT RECOMMENDATIONS




‘ IV, ALTERNATIVES AND RESULTANT RECOMMENDATIONS

IV. A. Formulation of Alternative Solutions and Development of
Recommendations Process

1 The tasks that each work group chose to accamplish varied by

| work group, by type of problem they were addressing and by the

. existing knowledge they had about that problem, All work groups
needed to collect and organize background information. This
background information was used to identify further problems, to
provide input and data for other work groups and as part of the
narrative for their work group appendix. Where little background
information existed, baseline data was collected and/or research
studies conducted.

As all tasks were campleted, the results were distributed to
menbers of the pertinent work group. Conclusions were then
drawn by menbers of the work group based on the results of their
work groups' tasks,

The conclusions developed by each work group led to the identifi-
cation and consequent development of potential alternatives to
their problems. The results of some tasks indicated that there
still was not enougu available information to ensure a knowledgeable
assessment of the potential alternative solutions to a problem.
In these cases, no alternatives could be formulated and the only
recamendation which could be made was for further study of the
problem. Where completion of work group tasks led to identification
of potential solutions, the alternatives were displayed. The
alternatives varied in specificity from site specific guidelines
to general policy changes, dependent upon the problem they were
addressing. Alternatives were assessed and one or more alterna-
tive was selected on the basis of a judgmental impact assessment.
Once an Alternative was selected, the rationale for its selection
and all available supporting documents, information and studies
supporting its selection were identified and displayed. This
information was used to compile a brief summary of the types of
impacts that would result if the recommendation were implemented.
Based on the impact assessment and careful evaluation of the rec-
ammendation the work group, through its voting procedures, either
approved or rejected the reconmendation.

All work group approved recommendations were sent to the GREAT 11
impact assessment coordinator for review and advice. The coordina-
tor would then mail this information, complete with comments, back
to the appropriate work group chairman. The work group then did

a more thorough and detailed assessment of the impact poteantial

of their recommendations. This information was recorded on
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the Recommendation Impact Assessment Form. Each work group was
responsible for obtaining or estimating the necessary informa-
tion for their impact assessment through their studies, work

group meetings, discussions with other work groups, discussions
with other agencies having expertise in that particular field,
discussions with econamists and discussions with the impact
assessment coordinator. When this form was ccmpleted to the work
groups' satisfaction, sufficient copies were brought to the next
Plan Formulation Work Group meeting. The impact assessment was
reviewed by all members present and additions, changes or suggestions
were made to the impact assessment. Eaduworkgromdxaumnmde
the appropriate revisions and brought a final version of the impact
assessment to the next Plan Formulation Work Group meeting for
final review.

At this time, these recommendations were dropped from further

active consideration, until all recommendations were submitted

by all of the work groups. When all of the recommendations had

been submitted to the Plan Formulation Work Group, the development .
of integrated and final plans began.

The recammendations brought to the Plan Formulation Work Group
varied in specificity and implementability and were grouped into
the following general categories:

Implamentable actions with existing authority
Implementable actions requiring legislation
Inmplementable studies within existing authority
Implementable studies requiring legislation
Feasibility studies, etc.

Policy changes

Within each of the six groups above, the recommendations varied
from general recamendations applying to the river as a whole to
those recommendations site specific in nature. Three categories

of specificity used to help organize the recanmendations into action
plans are listed below:

General - apply to entire GREAT II reach or entire Upper
Mississippi River Basin

Pool - apply to a specific pool or group of pools

Site - apply to a specific site(s) within a pool

The following recommendations represent those of the Side Channel
Work Group before they were modified by the Plan Formulation Work
Group in the plan development process.




SIDE CHANNEL WORK GROUP
(SCWG) RECOMMENDATION #3501

Pool No. All

River Mile District Wide

Date Approved by Work Group 7-03-79

In the course of maintaining the navigation channel, the Corps

of Engineers {COE) must dredge and dispose of the dredged material.
Often-times this material has been placed either directly in side
channel or backwater habitat or where it can indirectly impact
backwaters through erosion and redeposition.

Corps disposal practices are limited by the equipment they have
and the choice of disposal site is dictated more by convenience
than environmental considerations. With increased equipment
capability (e.g. three miles of pipeline, barging) a greater
percentage of sites could be reached that are out of the flood-
plain with little environmental ii Jact.

The work group, therefore, recommends that the Corps be provided,
through legislative authority and funding, the capability to
dispose of dredged material in out-of-floodplain sites.

1. General problem addressed (taken from Table 3):

#2 Deposition of dredged material has caused blockages of
access and loss of fish and wildlife habitat in backwater

sloughs and wetlands and the mouths of side channels.
Sub-problem addressed: N/A
Sub-objective addressed (taken from Section II.E.):

To reconmend the type of action and the methodology or the
studies necessary to detemine the type of action to alleviate
problems associated with dredged spoil disposal.

Tasks accomplished to address problem (tiken from Table 4):

1. Literature Review

4. Side Channel Inventory
6. Side Channel Openings
7. Work Group Discussions

Listing of alternatives to problem:

a. No action. Retain practice of spoiling in most convenient,
cost efficient manner.

b. Provide the OOE, through legislative authority and funding,
with the capability to dispose of dredged spoil in out-of-
floodplain sites.

c. Retain within-floodplain spoiling practices but assure pro-
tection of backwaters through spoil containment procedures.

IV-3
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10.

Selected alternative b .
References used to select alternative:

National Environmental Policy Act (NEPA)

Fish and Wildlife Coordination Act (FWCA)

Clean Water Act Amendments of the Federal Water Pollution
Control Act (FWPCA)

Executive Order 11988 (Floodplain Management)

Executive Order 11990 (Wetland Management)

Results of Side Channel Inventory (Section III.C.4).

Work Group Discussions

Rationale for elimination of other alternatives:

(a) Does not meet work group objectives.
(c) Meets work group objectives but does not address con-
cerns expressed in E.0. 11988.

Preliminary impact assessment of selected alternative:

Protection/Preservation of Fish and Wildlife Habitat
Initial cost of equipment (assunes additional equipment
capabilities necessary)

Increased operation and maintenance costs

Increased energy use

Availability of material for productive uses

Removal of other lands from productive uses

Implementing Agency(ies):

U.S. Congress
Corps of Engineers
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SIDE CHANNEL WORK GROUP
(SCWG) RECOMMENDATION #3502

Pool No. All

River Mile District Wide

Date Approved by Work Group 7-03-79

Because of the same rationale as seen in Recommendation 3501, the
work group futher recommends that the Corps be prohibited from
placing spoil in wetlands, side channels, sloughs and other aquatic
habitat unless such placement clearly benefits fish and wildlife.

1. General problem addressed (taken from Table 5):

#2 Deposition of dredged material has caused blockages of
access and loss of fish and wildlife habitat in backwater
sloughs and wetlands and the mouths of side channels.

2. Sub-problem addressed: N/A
3. Sub-objective addressed (taken from Section II.E.):

To recammend the type of action and methodology or the studies
to determine the necessary action to alleviate problems asso-
ciated with dredged spoil disposal.

4. Tasks acconplished to address problem (taken fram Table 4):

1. Literature Review

4, Side Channel Inventory
6. Side Channel Openings
7. Work Group Discussions

5. Listing of alternatives to problem:

a. No action. Retain practices of spoiling in the most
convenient, cost efficient manner.

b. The Corps should be prohibited from placing spoil in
wetlands, side channel, sloughs and other aguatic habitat
unless such spoiling clearly benefits fish and wildlife.

6. Selected alternative b :
7. References used to select alternative:
Naiional Environmental Policy Act (NEPA)

Fish and wildlife Coordination Act (FWCA)
Federal Water Pollution Coutrol Act (FWPCA) as amended

V-6 ] |




Executive Order 11998 (Floodplain Mansgement)
Executive Order 11990 (Wetland Management)
Results of Side Channel Inventory

Work Group Discussions

8. Rationale for elimination of other alternatives:

(a) Will not meet work group objectives nor objectives

3 9. Preliminary impact assessment of selected alternative:

Protection/Preservation of Fish and Wildlife Habitat
Initial cost of equipment (assuming additional equipment
capability is necessary).
3 Increased operation and maintenance costs.

Availability of material for productive uses.
. Increased energy costs.

Reamoval of other lands from productive uses.

10. Inplementing agency(ies):

U.S. Congress
Corps of Engineers

Iv-7
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SIDE CHANNEL: WORK GROUP
(SCWG) RECOMMENDATION #3503

Pool No. All

River Mile District Wide

Date Approved by Work Group 7-03-79

The Side Channel Work Group in its Side Channel Inventory identi-
fied numerous aquatic areas which are in critical need of remedial
action lest they be lost due to the deposition of fine sediment.
This study, however, did not enable the work group to accurately
project the productive life expectancy of these or other back-
waters sites or allow priorities to be placed on them when con-
sidering which sites should be rehabilitated first. One means
of arriving at such conclusions is by estimating the rate of
sedimentation in a given backwater and applying this knowledge

to the physical characteristics of the site. This would allow
resource managers to predict how much aquatic, moist spoil, or
terrestrial habitat would remain after a given time period and

at what point remedial action should be taken to preserve the
values being managed for.

The Sediment and Erosion Work Group of GREAT I (LePage, 1979) has
conducted sedimentation rate studies in Pools 4-10 using Cesium 137,
fathometer and spud measurements and found the rate to vary be-
tween 25 and 50 centimeters per year. Translating this into

24-5 meters per century reveals that most backwaters having a

depth of less than 3 meters, have some what less than 100 years

of productive life left. Ekblad et.al. (1977) studied sedimen-
tation in a floodplain lake in Pool 9 of the Upper Mississippi

and estimated a productive life of between 43 and 62 years.

Any of the methods described by the SEWG of GREAT I could be
utilized or an alternate method of comparing acrial photographs
and measuring the changes in vegetation could be used. Since
most backwater areas are extremely shallow, sedimentation will
be represented by changes from open water to marsh or moist soil
vegetation and then to pioneer woody vegetation,

The Side Channel Work Group therefore recommends that of f-channel
areas should be monitored by the U.S. Geological Survey to provide
an estimate of sedimentation rates. If necessary, specific fund-
ing and authority should be provided to the USGS or the Corps cf
Engineers (COE) to delegate and transfer the USGS.

It is suggested that the USGS choose monitoring sites from those
listed as having Priority 2B in Table 5. In addition, such factors




as location in the pool, relationship to an inflowing tributary, i
and size and camplexity of the backwater system be considered.

Brphasis should be given to sites which are high in fish or wild-

life value or where rapid sedimentation is suspected.

1. General problem addressed (taken from Table 3):

#1 Natural sedimentation has caused blockages of access and
loss of fish and wildlife habitat in backwater sloughs, side
channels and wetlands.

2. Sub-problem addressed:

Side channels and backwaters requiring remedial action need
to be identified and given a priority. Sedimentation rates
in the study area are unknown and future losses of habitat
are speculative at best.

3. Sub-objective addressed (taken from Section II.E.):

To recommend the type of action and the methodology necessary
or the studies to determine the proper action to alleviate
problems associated with backwater sedimentation.

4. Tasks accomplished to address problem (taken from Table 4):

Literature Review
Orton-Fabius Opening
Burnt Pocket Opening
Side Channel Inventory
Work Group Discussions

SHiE et

5. Listing of alternatives to problem:

a. No action

b. Off-channel areas should be monitored by the USGS to
provide an estimate of sedimentation rates. 1f neces-
sary, specific funding and authority should be provided
to the USGS or the OOE to delegate and transfer to the
USGS.

6. Selected alternative b .
7. References used to select alternative:
Work Group Bibliography Citations
LePage, (1979)
Starrett and Fritz (1965)
Ekblad, et.al. (1977)
8. Rationale for elimination of other alternatives:

(a) Will not meet the objective.

IV-10 _] |




10.

Preliminary impact assessment of selected alternative:

Cost of equipment, personnel and supplies to conduct hydro-
graphic surveys or (other means) to determmine sedimentation
rates.

Increased knowledge of the riverine system and the factors
contributing to its destiny.

Better data with vhich to make decisions.
Implementing Agency(ies):

U.S. Congress
U.S. Geological Survey

Iv-11
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SIDE CHANNEL WORK GROUP
(SCWG) RECOMMENDATION #3504

Pool No. All
River Mile District Wide
| Date Approved by Work Group 7-3-79

The Side Channel Work Group, as well as the public, has identified
many backwater areas which are in critical need of remedial action
due to natural and man-induced sedimentation and the deposition of
dredged material. It has been estimated by various authors that
backwater lakes, ponds and sloughs will be campletely converted to
terrestrial vegetation within 100 years (Ekblad, 1977, lLePage, 1979;
Bellrose, et. al, 1977). In a riverine system that has been altered
and controlled by man, the quality of fish and wildlife habitat must
also be artificially maintained.

T

Several methods of altering backwaters are available and same have been
implemented and studied by the Side Channel Work Groups of both GREAT
I and II (see Section III A and C of this Appendix as well as the
Appendix of the Fish and Wildlife Work Group of GREAT I). '"Criteria
for Consideration of Backwater Alterations to Enhance, Preserve, or
Restore Fish and Wildlife Values and/or Recreational Access' have been
developed (See Section II. D.) and should be used as a guide in prior-
itizing backwater problems for remedial action and for determming what
remedial action to take. These criteria were applied to the problems
identified by the work group (see Table 5) and the Priority 1 Sites
(requiring immediate action) are discussed in Section II. D. of this
report.

The work group recommend that the Corps of Engineers be provided with
the authority and funding to perform alterations to backwater areas
for the benefit of fish and wildlife as recommend by the Fish and
Wildlife Interagency Committee (FWIC-see FWMWG Recommendation #3004).

1. General problem addressed (taken fram Table 3):
(1), (2), and (3) Natural sedimentation, deposition of dredged
material and sedimentation encouraged by regulating structures
have cause blockages of access and loss of habitat diversity in
backwater sloughs, wetlands and side channels.

2. Sub-problem addressed: N/A

3. Sub-objective addressed (taken fram Section II.E.):
To recanmend the type of action and methodology necessary or the

studies to detemine the proper action to alleviate problems with
backwater sedimentation.

Iv-13
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10.

Tasks accamplished to address problem (taken from Table 4):

Literature Review
Orton-Fabius Opening
Burnt Pocket Opening
Side Channel Inventory
Side Channel Openings
Work Group Discussions

Listing of alternatives to problem:

a. No action.

b. Restore the Upper Mississippi River to a free-flowing,
ratural riverine ecosystem.

c. Provide the Corps cof Engineers with the authority and funding
to perform alterations to backwater areas for the benefit of
fish and wildlife.

Selected alternative: c
References used to select alternative:

Work Group discussions based upon hydraulic engineering and
biological experience and expertise.
Work Group Bibliography Citations:

Claflin, 1977

Claflin and Rada, 1979

Claflin and Rada, 1980

Fremling, et al, 1979

Nielson, ed, 1978

Vanderford, ed., 1979

Ellis, 1978

Rationale for elimination of other alternatives:

a. Does not meet work group objectives.

b. Impractical given the state of develomment on the river and
the econamic dependency on cammercial navigation in an
artificially maintained channel.

Preliminary impact assessment of selected alternative:

Cost of Alterations

Preservation/Protect.or: of Habitat Diversity

Energy Use

Preservation/Protection of Recreational Use i
Manpower Requirements i

Implementing Agency(ies): ,

U.S. Coingress

Corps of Engineers

U.S. Fish and Wildlife Service
State Resource Agencies

.
[RES—
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SIDE CHANNEL WORK GROUP
(SCWG) RECOMMENDATION #3505

Pool No. All

River Mile District Wide

Date Approved by Work Group 11-01-79

Studies have shown that the fine sediment reaching the backwaters
of the Upper Mississippi comes from the surrounding farmlands in
the drainage basin (LePage, 1979). It therefore stands to reason
that the primary effort in combatting this problem is to treat it
at the source.

More topsoil is now being lost from agricultural land each year
than was lost in the worst of the Dust Bowl Years. This problem
threatens to become more acute as the demands of the world market
push up U.S. food production, causing more intensive cultivation,
and bringing into use marginal land that is more susceptible to
erosion. The energy crisis adds to this demand as grain alcohol
is used for gasohol. (Culver, Senator John, 1979).

Soil Conservation practices currently exist which could reduce
soil erosion by 50% if applied to 100% of tilled lands. However,
new techniques have been developed that could reduce erosion by
by 90% if applied to 100% of tilled lands. (LePage, 1979 and
Lindstrom, et.al 1979).

No-till and conservaticn till famming practices reduce erosion by
leaving crop residues in the field overwinter and by disturbing
the soil a minimum and then only in one operation jointly with
spring planting. Pilot projects have shown that these techniques
can be employed with little or no reduction in overall yield.

A realistic goal of treatment of 80% of tilled lands with con-
ventional and new conservation techniques should be set.

The work group recommends that the U.S. Department of Agriculture
seek additional funding to increase cost-sharing specifically for
no-till and conservation-till practices and give them immediate
priority. Current comservation practices should be continued as
well with the exception of those that result in habitat losses
(e.g. conversion of brushy or wooded ravines to grassed waterways).
The Ewvironwricntal Protection Agency should seck funding under the
208 Water Quality Progrm to promote the reduction of soil losses
through standard conservation practices and rew techrology. Tax
incentives should be provided to promote the use of best management
practices in 8soil conservation.

1. General problem addressed (taken fram Table 3):

#1 Natural sedimentation has caused blockages of access and
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loss of habitat in backwaters and side channels.
Sub-problem addressed:

The source of fine sediment entering the backwaters is erosion
of farmlands in the watershed.

Sub-objective addressed (taken from Section II E):

To recamend the action and methodology or the studies to
determine the necessary action to alleviate problems in side
channels and backwaters.

Tasks accomplished to address problem (taken from Table 4):

Literature Review
Orton-Fabius Study
Burnt Pocket Study
Side Channel Inventory
Work Group Discussions.

kel 2 g

Listing of alternatives to problem:

a. No action - soil conservation and farming practices should
continue at present levels.

b. U.S. Department of Agriculture should seek additional funding
to increase cost-sharing specifically for no-till and con-
servation-till practices and give them immediate priority.

c. Environmental Protection Agency should seek funding under the
208 Water Quality Program to pramote reduction of soil losses
through standard conservation practices and new technology.

d. Current conservatiocn practices should be continues with the
exception of those that result in habitat losses (e.g. con-
version of wooded or brushy ravines to grassed waterways).

e. Tax incentives should be provided to pramote use cf best
management practices in soil conservation.

f. Congress should mandate no-till and conservation-till farming
practices as being in the best national interest.

Selected alternative b,c,d,e, .
References used to select alternative:
Work Group Literatue Citations

LePage, (1979)

Lindstrom, et.al (1979)

Culver, Senator John (1979)

Rationale for elimination of other alternatives:

a) will not meet work group objective
f) too restrictive and probably impossible to enforce

1v-17




10.

Preliminary impact assessment of selected alternative:

Preservation of fish and wildlife habitat
Conservation of soil

Improved Water Quality (reduced turbidity)
Degraded Water Quality (increased pesticide use)
Energy savings

Altered river hydraulics

Responsible Agency(ies):
Congress, U.S. Department of Agriculture, States, Counties
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SIDE CHANNEL WORK GROUP
(SCWG) RECOMMENDATION #3506

(Note: Recammendation #3506 was combined with #3504 during the
PFWG evaluation process).

SIDE CHANNEL WORK GROUP
(SCWG) RECOMMENDATION #3507

Pool Number All
River Mile District-Wide
Date Approved by Work Group 11-1-79

In order to mintain a navigation channel, the Corps of Engineers
constructs regulatory structures (wing and closure dikes) to direct
water away from side channels and into the main channel. On occasion,
these structures cause the complete blockage of water flow or of smll
boat access to a backwater.

These structures, on the other hand, do provide habitat for small

fish and invertebrates and oftentimes create deep scourholes attractive
to fish. Furthemore, by reducing the flow of water to a backwater,
the input of fine sediment is also reduced. Thus the life of a back-
water could be extended with a closing structure.

The impacts of these activities are varied and conflicting. Each

must be assessedon an individual basis. In an attempt to answer the
guestions of effect of regulatory structures on fish resources, studies
were initiated by the Fish and Wildlife Management Work Group (See
FWMWG Appendix). With the information fram these studies, it is hoped
that regulatory structures can be designed, built and maintained in a
manner that will provide maximum benefits to aquatic resources.

The Work “roup recommends that the Corps of Engineers should construct,
reintain und alter regulatory structures to provide beneficial effects
to fish, wildlife, and recreation as well as navigation according to
eriteria identijied by the wing dam modification study of the FWMWG.

1. General problem addressed (Taken fram Table 3):

(3) Regulatory stnuctures have caused blockages of access and loss
of habitat in backwater sloughs and side channels.
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2. Sub-problem addressed: N/A

3. Sub-objective addressed (taken from Section II.E.):

4 To recommend the type of action and methodology or the studies
necessary to determine the action required to alleviate problems
in backwaters and side channels.

4. Tasks accamplished to address problem (taken fram Table 4):

(8) Side channel inventory identified problems. Wing dam Studies
(FWMWG) provided criteria.

5. Listing of alternatives to problem:

a. Continue to construct and maintain regulatory structures for
the sole purpose of operation and maintenance of the 9-foot
navigation project.

b. The OCE should construct, maintain and alter regulatory struc-
tures to provide beneficial effects to fish, wildlife, and re-
creation as well as navigation according to criteria and
parameters identified by wing dam modification studies of
GREAT II.

6. Selected alternative: b
7. References used to select alternative:

Work Group Discussions
Corps of Engineers - Nine-Foot Navigation Channel EIS (1974)

8. Rationale for elimination of other alternatives:
a. Will not meet work group objectives.

9. Preliminary impact assessment of selected alternative:
Cost of alterations to existing structures.
Improvement /Preservation of fish and wildlife habitat.
Improved/Restored recreational access.

Changes in operation and maintenance costs.
Navigation impacts.
10. Implementing Agency(ies):

T Corps of Engineers on recamendations frum the U.S. Fish and
{ Wildlife Service and State Conservation Agencies.

Iv-21
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SIDE CHANNEL WORK GROUP
(SCWG) RECOMMENDATION #3508

Pool No. All

River Mile District Wide

Date Approved by Work Group 11-1-79

In considering methods that can be employed to rehabilitate back-
waters, much emphasis has been placed on flow augmentation either
through openings or closures of the backwater. One method that has
not been attempted is that of removing the sedimentation which has
accumilated over the Years. Reasons for this may be (a) that
existing equipment does not exist which can dredge large volumes

of material in a cost efficient and envirommentally sound manner
(see Recormendation #3510), (b) environmental problems related to
spoil disposal; and (c) it is easier and cheaper to construct a

cut or close one than to dredge several acres of backwater. The
alternative of dredging remains to be viable, however, and should
not be eliminated fram any consideration of backwater rehabilitation.

The work group, therefore, recommends that the FWIC conduct a
ptlot study(ies) to determine the feasibility and impacts of dredging
a stlted backwater to restore its previous depths and hence prolong
its productive life.
The study should be designed to answer the following questions:
1. Is existing equipment adequate for such purposes. If not,
what modifications could be made or to what specifications
should new equipment be fabricated?

2. What changes in biota take place after the alteration?
(composition, density, distribution)

What changes in physical characteristics take place?
What changes in water quality take place?
What are the adverse impacts associated with spoil disposal?

> o & o

What opportunities exist to manage and render the spoil
sites more productive (wildlife plantings)?

7. How could this technique be made more cost efi:c.ient and
less time consuming?

This recommendation supports (but is not totally satisfied by) a pro-

posed study to acconmpany dredging for material for a flood control
levee at Fulton, Illinois. Many of the above questions will be

IvV-23
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addressed by the study and it has support of the Corps of Enginners,
U.S. Fish and Wildlife Service, and Illinois Department of Conservation.

1. General problem addressed (taken from Table 3):

(7) Resource managers need the capability to predict the
biological consequences of backwaters alterations.

2. Sub-problem addressed:

The effects of backwater rehabilitation by dredging are not
adequately documented or understood.

3. Sub-objective addressed (taken from Section II.E.):
(7) To develop the capability to predict the biological con-
4 sequences of physical alterations to side channels and
backwaters.
4. Tasks accomplished to address problem (taken fram Table 4):

Work group discussions

——

5. Listing of alternatives to problem:

3 a. No action

E b. The FWIC should conduct a project and studies io determine
the feasibility and impacts of dredging a silted backwater

to restore its original depths and hence prolong its produc-~

tive life.

6. Selected alternative: b

7. References used to select alternative:
Work group discussions
8. Rationale for elimination of other alternatives:
a. Will not meet the work group's objectives.
9. Preliminary impact assessment of selected alternative:
Cost (of s.vdy and dredging)
Alteration of aquatic habitat
Alteration of terrestrial habitat
Energy used

Creation of jobs
Additional knowledge for decision making

10. Responsible Agency(ies):
Fish and Wildlife Interagency Cammittee (FWIC)
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SIDE CHANNEL WORK GROUP
(SCWG) RECOMMENDATION #3509

(Note, this recommendation was withdrawn by the work group).

SIDE CHANNEL WORK GROUP
(SCWG) RECOMMENDATION #3510

Pool Number N/A
River Mile N/A
Date Approved by Work Group 11-1-79

It is apparent to the Side Channel Work Grcup that in order to combat
the rapid and pervasive sedimentation of backwater areas, it will be
necessary to perform alterations to backwater habitat on a large

scale. The problem arises of the non-existence of equipment that can
perform alterations to backwater habitat on a large scale and in a cost
efficient, environmentally sound manner.

The Work Group identified the following specifications for equipment
suitable for backwater alterations:

a) shallow draft

b) capable of long distance (out-of-floodplain) disposal
c) capable of handling large volumes

d) self-propelled

e) capable of handling logs and stumps

It seems highly probably that the development of such a piece of equip-
ment could also answer same of the problems identified with spoil dis-
posal from main channel dredging (e.g. barge loading, out-of-floodplain
disposal) as well as adapting it to other earth moving tasks (oil shale
mining).

At the present time there is no incentive for private enterprise to de-
velop such equipment. Therefore, the U.S. Govermment would be the
logical choice with the expertise available at the Corps of Engineers
Waterway Experiment Station, Vicksburg, Mississippi.

Therefore, the Corps of Engineers should initiate a research and de-

velopment project to determine the equipment (or pieces of equipment .
or equipment system) necessary for performing large scale backwater ]
alterations. :

V-
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General problem addressed (taken fram Table 3):

(5) The equipment required to alter a backwater in an environmen-~
tally sound manner may not exist.

Sub-problem addressed: N/A
Sub-Objective addressed (taken from Section II.E.):
To recammend the type of action and methodology or the studies

to determine the necessary action to alleviate problems in side
channels and backwaters.

Tasks accomplished to address problem (taken from Table 4):

(6) Equipment specifications for equipment to alter backwaters
were transmitted to the Material & Equipment Needs Work Group
for evaluation.

Listing of alternatives to problem:

a. No action, rely on existing equipment for altering backwaters.

b. Corps of Engineers initiate a research and development program
to detemiine the equipment (or pieces of equipment or equip-

ment system) necessary for performing large scale backwater
aiterations.

c¢. Rely on private enterprise to develop the equipment for alter-
ing backwaters.

Selected alternative: b

References used to select altermative:

Report by Material and Equipment Needs Work Giroup to Side Channel
Work Group (see Appendix D)
Work Group Discussions.

Rationale for elimination of other alternatives:

&. Current equipment is not adequate to meet work group objectives.
c. No incentive at this time for private enterprise to develop
such equipment.

Preliminary impact assessment of selected alternative:
Cost of program
Eventual cost of equipment (secondary effect)

Conservation, rehabilitation, enhancement of habitat (secondary)
Spoil disposal impacts (+)

1v-27
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10. Responsible Agency(ies):
Corps of Engineers
Congress
Resource Management Agencies
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SIDE CHANNEL WORK GROUP
(SCWG) REOCOMMENDATION #3511

Pool No. 19

River Mile

Date Approved by Work Group 2/19/80

Pool 19 (Keokuk Pool) of the UMR is the most important inland area
for diving ducks in North America. Diving ducks depend heavily on
Pool 19's rich supply of benthic organisms (primarily fingernail
clams) for a source of food during the fall and spring migration.
However, chemical and ecological parameters indicate that the Pool
is in trouble ecologically and miy be on the brink of collapse

as an ecosystem. Resource management of this Pool is necessary

to preserve its unique stature.

It is the oldest and longest of the pools, covering over 46 miles
and 30,000 acres. Multiple demands for it's use include the
generation of hydroelectric power, commercial navigation, sport
and coomercial fishing, hunting and trapping, recreational boating
and swiimming, and municipal and industrial water supply among
others. Management of Pool 19 for fish and wildlife becomes
increasingly difficult as these various demands increase, and

is compounded by private ownership of nearly all the adjoining
land areas. Piecemeal development and impacts by private citizens,
industry, and municipalities are having a cumulative effect which
must be more closely monitored and regulated to ensure protection
of fish and wildlife resources.

Management strategies are available, and some have been recammended
to enhance Pool 19 for specific components of the fish and wildlife
community and their utilization. However, there is a need to
coordinate these varicus strategies and managemet objectives
between the agencies and interests involved for proper management

of the fish and wildlife resources as a whole. This comprehensive
management plan for the fish and wildlife resources of Pool 19 is
needed to enhance those resources and to better protect them

from adverse impacts of encroachment, development, and other demands.

The work group recommends that the FWIC be responsible for the devel-
opment of a comprehensive fish and wildlife management plan for

Pool 19. The plan should tnclude, and federal and state resource
agencies should pursue, cooperative agreements with the primary

land owmer(s) cf the pool in an effort to get more of these leands
in public management (see FWMWG #3039).

1. General problem addressed (taken fram Table 3):

The Corps has no authority to alter side channels except where
they are blocked by channel maintenance activities.
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Sub-problem addressed:

Pool 19 is primarily privately owned and therefore outside of
the public management arena.

Sub-objective addressed (taken from Section II.E.):

To make resource management recommendaitons that will insure
the protection and/or enhancement of fish and wildlife resources
in off-channel areas.

Tasks accomplished to address problem (taken from Table 4):
(7) Work group discussions
Listing of alternatives to problem:

a. No action

b. The FWIC should be responsible for the development of a
camprehensive fish and wildlife managezment plan for Pool
19. The plan should include, and federal and state resource

agencies should pursue, cooperative agreements with the
primary land owner(s) of the pool in an effort to get more
of these lands in public management (see FWMWG #3039).

Selected alternative: b

References used to select alternative:
Work group discussions

Rationale for elimination of other alternatives:

a. Could jeopardize the continued existence of an extremely
valuable resource.

Preliminary impact assessment of selected alternative:

Development of a plan will cause no significant impacts. Poten-
tial impacts of plan implementation include:

Preservation/enhancement of fish and wildlife and their
habitat

Improved water quality

Cost to management agencies for administration and management

Responsible agency(ies):

U.S. Fish and Wildlife Service

I1linois Department of Conservation
Iowa Conservation Commission

Fish and Wildlife Interagency Conmittee
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SIDE CHANNEL WORK GROUP
(SCWG) RECOMMENDATION #3512

Pool No. N/A

River Mile

Date Approved by Work Group 2/19/80

The side channel work groups of both GREAT I and II tested the only
available mathematical model for predicting the biological con-
sequences of physical alterations to backwaters. The Instream Flow
Group (IFG) as well as others are also working on models and method-
ologies for making such predictions. These should also be tested
with the same data to compare accuracy and determine the best tool
for our needs.

The work group recommends that the FWIC apply the physical, chemical
and biological data from Burnt Pocket, Fountain City Bay, and any
other side channel alteration studies to other computer models or
methodologies as may be available (e.g. Instream Flow Group) or
which may be developed in the future to further test and refine

the capability to predict the biological comsequences of physical
alterations to side channels and backwaters.

1. General problem addressed (taken from Table 3):

(7) Resource managers need the capability to predict the biolo-
gical consequences of backwater alterations.

2. Sub-problem addressed: N/A
3. Sub-objective addressed (taken from Section II.E.):

To develop the capability to predict the biological consequences
of physical alterations to side channels and backwaters.

4. Tasks accomplished to address problem (taken from Table 4):

(3) Burnt Pocket Backwater Opening and Study
(7) ¥Work Group Discussion

5. Listing of alternatives to protlem:

a. No action

b. Rely on the model which was tested at Burnt Pocket

¢. Apply the physical, chemical and biological data from
Burnt Pocket, Fountain City Bay, and any other side channel
alteration study to other computer models or methodologies

IV-33
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10.

as may be available (e.g. Instream Flow Group) or which may
be developed in future to further test and refine the capa-
bility to predict the biological consequences of physical
alterations to side channels and backwaters.

Selected alternative: [

References used to select alternative:
SCWG - Bibliographical Citations
Claflin, T.O., 1977
Claflin, T.O. and R.G. Rada, 1979
Claflin, T.0. and R.G. Rada, 1980
Rationale for elimination of other alternatives:

a. Will not meet work group objectives.
b. Is impracticaland poor planning.

Preliminary impact assessment of selected alternative:
No impacts except minor cost of computer time (% $1000)
Responsible agency(ies):

Fish and Wildlife Interagency Committee
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SUMMARY

A. Introduction

The Side Channel Work Group identified 164 problems in the course of
their study. The vast majority of these are site-specific and fall
into one of ten general categories. Of the 164 identified problems
the work group feels it has totally resolved 4 (Nos. 2, 3, 6 and 9).
It addressed one (No. 10) but could not resolve it. The remainder
(159) were partially resolved by establishing a procedure wherein
they will be or can be resolved at zume future time.

The work group's overall objective was to make resource management
recamnendations that would insure the protection and/or enhancement

of fish and wildlife resources and their enjoyment and utilization

by the public in off-channel (side channel, backwater) areas; this

being in the context of an artificially controlled, riverine ecosystem
operated and maintained for cammercial navigation. This objective

could only be partially met. It is realized that the river is attampting
to reduce its cross-section through a natural process of filling the back-
waters and that this process is essentially irreversible. Although certain
individual areas may be preserved by same form of physical alteration, the
river will experience an overall loss of fish and wildlife habitat in the
next S0 years regardless of man's attampts to prevent it. Consequently,
the recammendations presented by this work group can be considered as
short term methods to delay the inevitable. It is hoped that this delay
may allow for an improved state-of-the-art which would then more effec-
tively address this serious problem.

The following paragraphs summarize the 10 general problems fram the work
group's standpoint and identify the tasks and resultant conclusions and
recammendations that address each problem. In addition, any unaddressed
problems or future needs to solve these problems will be identified. (Note:
problem numbers refer to Table § of this Appendix).

B. Sumary
B. 1. Problem 1:

Natural sedimentation has caused blockages of access and loss of habitat
in backwaters and side channels.

Sub-Objectives:

To estimate the losses of backwater habitat due to sedimentation
since lock and dam construction.

To identify specific side channels and backwaters requiring remedial
action to improve productivity, extend their functional life, and/or
improve recreational access.

To alter specific backwaters and side channels should such projects
prove beneficial.




Tasks:
Literature Review
Burnt Pocket Backwater Opening and Study
Side Channel Inventory
Work Group Discussions
Orton Fabius Side Channel Opening and Study

Results and QConclusions:

Sedimentation of backwaters is the number one problem affecting
aquatic habitat in the MR today. '

Unless samething is done to reverse, or at least slow the trend of

i backwater sedimentation, a near camplete loss of backwaters is in-
;| evitable. It is projected that between 12,000 - 28,000 acres of
backwater habitat will be lost over the next SO years.

The primary source of the fine sediment being deposited in backwaters
is farmland erosion. Secondarily is streambank erosion.

Man's attempts to control the river (dams, regulating structures,
dredging and disposal) has contributed to the backwater sedimentation
problem.

Physical alterations made to backwaters and side channels can be bene-
ficial in decreasing the amount of sediment entering backwaters.

Decressing/stopping sediment at its source is implicit in alleviating
this problem.

Recamnendations:

#3508 - Off~channel areas should be monitored by the U.S. Geological
Survey to provide and estimate of sedimentation rates. If necessary,
specific funding an authority should be provided to the USGS or to
the Corps of Engineers to delegate and transfer to the USGS. Priority
sites are listed on Table 5.

#3504 - Provide the Corps of Engineers with the authority and funding
to perfomm alterations to backwater areas as recamended by the Fish
and Wildlife Interagency Conmittee (see #3004). Priority sites are
listed in Section II. D..

#3505 - U.S. Department of Agriculture should seek additional funding
to increase cost-sharing specifically for minimm till conservation
practices and give them immediate priority. U.S. Envirommental
Protection Agency should seek funding under the 208 Water Quality
Program to pramote reduction of soil losses through standard conser-
vation practices and new technology. Current conservation practices
should be continued with the exception of those that result in
habitat losses (e.g. conversion of wooded or brushy ravines to grassed
watermays). Congress and state legislatures should provide tax
incentives to nramote the use of best management practices in soil
conservation. }




#3508 - The FWIC should conduct a project and studies to
detemine the feasibility and impacts of dredging a silted
backwater to restore its original depths and hence pro-
long its productive life.

#3510 - The Corps of Engineers should initiate a research
and development program to determine the equipment neces-
sary for performing large scale backwater alterations.

#3511 - The FWIC should be responsible for the development
of a comprehensive fish and wildlife management plan for
Pool 19. The plan should include, and federal and state
resource agencies should pursue, cooperative agreements
with the primary land owner(s) of the pool in an effort to
get more of these lands in publ‘~ management.

Unaddressed Problems/Future Needs:

Assuming the proper agencies receive the funding and authority
to alter backwaters and reduce the impacts of sedimentation,
samebody (presumably resource biologists) needs to decide how
the river is to be managed. For example, what ratio of moist
soil vegetation and open water habitats should be maintained
in order to maximize benefits to both fish and waterfowl.
Although the magnitude of the sedimentation problem is such
that resource biologists may never have to be concerned about
the optimum trade-off between fish and waterfowl, these de-
cisions should never-the-less be made to provide a framework
in which to operate. (See Recormendations 3016, 3017 and
3039 of FWMWG)

B. 2. Problem 2:

Deposition of dredged material has caused blockages of access and
loss of habitat in side channels and backwaters.

Sub-Cbjectives:

To identify instances of dredged material disposal where it
has adversely affected backwater and side channel habitat.

To identify specific side channels and backwaters requiring

remedial action to improve productivity, extend their func-
tional use, and/or improve recreational access.

To alter specific backwaters and side channels should such
projects prove beneficial.
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Tasks:

Literature Review
Side Channel Inventory
Side Channel Openrings
Work Group Discussions

Results and Conclusions:

Lty i s s i e S b

1 Dredged material disposal has impacted side channels and

' backwaters. In the period between 1956 and 1975, approx-
imately 1800 acres of off-channel, open-water habitat has
been affected including the blockage of several side chan-
nels.

mE——

1 The magnitude of impacts associated with spoil disposal in back-
3 waters is slight compared to those related to sedimentation.

It is projected that as much as 4500 acres of backwaters would
j be affected over the next 50 years by dredged material dis-
.‘. posal assuming historical practices.

Of historical type disposal practices, the method which least
: impacts backwaters is disposal on the highest and driest por-
1 tions of floodplain woodlands wherv redeposition due to wave
' action and floodflows is at a minimum.

Recommendations:

#3501 - Provide the Corps of Engineers, through legislative
authority and funding, with the capability to dispose of
dredged material in out-of-the-floodplain sites.

#3502 - The Corps should be prohibited from placing dredged
material in wetlands, side channels, sloughs, and other
aquatic habitat unless it clearly benefits fish and wildlife.

#3504 - Provide the Corps with authority and funding to per-
form alterations to backwater areas as recamended by the
Fish and Wildlife Interagency Camittee (See #3004). Priority
sites are listed in Section II. D..

Unaddressed Problems/Future Needs:

The equipment necessary to alleviate dredged material dis-
posal problems in backwaters may not be available or may be
prohibitively expensive to obtain. ]

V. B. 3. Problem 3:

Regulatory structures have caused blockages of access and loss of ]
habitat in backwaters and side channels.
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Sub-Objectives:

To identify specific side channels and backwaters re-
quiring remedial action to improve productivity, extend
their functional life, and/or improve recreational access.

To alter specific backwaters and side channels should such
projects prove beneficial.
Tasks:
Literature Review
Orton Fabius Side Channel Opening and Study

Side Channel Inventory
Work Group Discussions

Results and Conclusions:

Wing dams and closing structures restrict the flow of fresh
water into side channels and backwaters.

Wing dams and closing structures may restrict the amount of
suspended sediment entering backwaters and side channels.

Wing dams and closing structure reduce the velocity of water
flowing through side channels and backwaters.

Regulatory structures may restrict access to backwaters and
side channels.

Regulatory structures have various benefits and detriments
for fish and wildlife resources.

Recommendations:

#3507 - The Corps should construct, maintain and alter reg-
ulatory structures to provide beneficial effects to fish,
wildlife and recreation as well as navigation according to
the criteria and parameters developed by the wing dam mod-
ification studies of GREAT Il (see FWMNG Appendix).

Unaddressed Problems/Future Needs:
Refer to the Fish and Wildlife Management Work Group Appendix.
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B. 4. Problem 4:
The effects of altering flows into backwaters are not adequately
documented or understood.
Sub-Objectives:
To develop the capability to predict the biological con-

sequences of physical alterations to side channels and
backwaters.

Tasks:
Literature Review
Orton Fabius Side Channel Opening and Study
Burnt Pocket Backwater Opening and Study
Work Group Discussions

Results and Conclusions:

Side channel and backwater openings can be beneficial in
improving the quality of aquatic habitat in certain circum-
stances.

Side channel openings are not appropriate nor effective in
all cases.

The model developed by the River Studies Center (LaCrosse,

WI) and tested at Burnt Pocket is partially applicable to the
GREAT II study area but is subject to limitations. It appears
to be accurate in predicting a few categories.

Most studies have dealt with flow augmentation as a tool for
improving backwater habitat. Dredging silted backwaters to
restore and rehabilitate their productivity has not been
studied. '

Selection of the appropriate remedial action for any given
backwater problem site requires careful consideration of
the physical, hydraulic and biological charecteristics of
the area.

Recommendations:

Section II. D. lists 'criteria for consideration of alter-
natives to enhance, preserve, and restore fish and wildlife
values and/or recreational access" in backwaters.

#3508 - The Fish and Wildlife Interagency Committee (see #3004)
should conduct a project and study to determine the feasi-
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bility and impacts of dredging a silted backwater to
restore its original depths and hence prolong its pro-
ductive life.

#3512 - The FWIC should apply the physical, chemical and
biological data from the Burnt Pocket study, Fountain
City Bay study, and any other side channel alteration
studies to other camputer models or methodologies as may
be available (i.e. Instream Flow Group) or which may be
developed in the future to further test and refine the
capability to predict the biological consequences of
physical alterations to side channels and backwaters.

B. 5. Problem 5:
The equipment required to alter a backwater in an environ-

mentally sound manner may not exist.

Sub-Objectives:

To recammend the design specifications of equipment cap-
able of working in backwaters in the most envirommentally
sensitive manner.

Tasks:

Equipment Specifications
Work Group Discussions

Results and Conclusions:

In order to combat the rapid and pervasive sedimentation
of backwater areas, it will be necessary to perform back-
water alterations on a large scale. The equipment neces-
sary to performm such alterations on a large scale, cost-
efficiently and in an environmentally sound manner does
not exist.

The following specifications for suitable equipment would
be highly desirable:

a) shallow draft (less than 4 ft.)
b) capable of long distance (out-of-floodplain)

disposal
c) capable of handling large volumes
d) self propelled
e) capable of handling logs and sturps.
Specifications (c) and (d) are probably mutually exclusive.

Equipment with the above specifications may also have

e
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applicability to same channel maintenance problems (i.e.
barge loading, out-of-floodplain disposal) or could be
adapted to other earth-moving tasks (i.e. 0il shale
mining).

Currently available equipment (i.e. small hydraulic dredges)
can be utilized in the short term and on a small scale.

At the present time, there is no incentive for private
anterprise to develop such equipment. Therefore the task
falls on the U.S. Government.

Recomendations:

#3510 - The Corps of Engineers should initiate a research and
development program to determmine the equipment (or pieces of
equipment, or equipment system) necessary for performing large
scale backwater alterations. It should include as many of
the above listed specifications as are engineeringly feasible.

B. 6. Problem 6:
Side channels requiring alteration need to be identified and

documented.
Sub-Objectives:

To identify specific side channels and backwaters requiring
remedial action to improve their productivity, extend their
functional life, and/or restore recreational access.

Tasks:

Side Channel Inventory
Work Group Discussions

Results and Conclusions:

Many sites have been impacted by dredged material and re-
quire alteration to restore access or biological produc-
tivity.

Many more arees are experiencing widespread sedimentation
and are rapidly losing aquatic habitat. These areas re-
quire rehabilitation.

Access to several sites has been restricted or precluaed
by regulatory structures.

Recommendations:

#3503 - This recommendation identifies sites which should
be monitored in order to assess the rate of habitat loss.
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The information so gathered will enable resource managers
to better plan for the needs of backwaters.

Section II. D, lists the sites identified as having the
highest priority for restorative action.

V. B. 7. Problem 7:

Resource managers need the capability to predict the biological
consequences of backwater alterations.

Sub-objectives:

To develop the capability to predict the biological con-
sequences of physical alterations to side channels and
backwaters.

Tasks:
Burnt Pocket Backwater Opening and Study.

Results and Conclusions:

The regression model (developed for Pool 8) is applicable
to the ecological conditions of Pool 18 and is at least
accurate in predicting henthic biomass changes resulting
from flow augmentation.

Other methodologies or mathematical models that may exist
or will be forthcoming should also be tested for their
accuracy and applicability to the study area.

Recammendations:

#3512 - The FWIC (see Reconmendation #3004) should apply
the physical, chemical and biological data fram Burnt
Pocket, Fountain City Bay (Pool 5A) and any other side
channel alteration study to other computer models or
methodologies as may be available (e.g. Instream Flow
Group) or which may be developed in the future to further
test and refine the capability to predict the biological
consequences of physical alterations to side channels

and backwaters.

V. B. 8. Problem 8:

The fixed pori.ons of dams prevent river flows into the back-
waters immediately below them.




Sub-Objectives:

To identify specific side channels and backwaters re-
quiring remedial action to improve productivity, extend
their functional life, and/or improve recreational access.

Tasks:

S it e b o

Side Channel Inventory

Results and Conclusions:

The fixed portions of the following dams truncate river
flow into approximately 1100 acres of backwaters and side
channels:

Lock & Dam 10
Lock & Dam 11
Lock & Dam 12
Lock & Dam 13 )
Lock & Dam 22

Recommendations:

Section II. D. identifies priority sites for backwater
alterations including the above listed dams.

Unaddressed Problems/Future Needs:

Prior to placing culverts in the fixed portions of dams to
provide freshwater flow into the backwaters below, the
impacts of such an action need to be assessed by qualified
river hydraulogists and biologists.

V. B. 9. Problem 9:
The Corps of Engineers has no authority to alter side channels

except where they are blocked by channel maintenance activities.
Sub-Objectives:

To recammend the type of action and methodology or the
studies to detemine the necessary action to alleviate
the problems experienced in backwaters and side channels.

Tasks:

Work Group Discussions

A




Results and Conclusions:

The U.S. Fish and Wildlife Service as well as state resource
management agencies have the authority to alter backwaters
and side channels (assuming compliance with the permit re-
quirements of various regulatory agencies) on lands they
manage through Cooperative Agreement with the Corps of
Engineers.

State and federal agencies with management authority
generally lack the funding for such alterations.

The backwaters of the Upper Mississippi River should be
managed as an integrated unit, i.e. on an ecosystem level.

The Corps of Engineers has within their agency the ex-
pertise and resources necessary to design and construct
physical alterations to backwaters but lacks the statutory
authority.

Recommendations:

#3504 -~ Congress should provide the Corps of Engineers
with the authority and funding to perfom physical
alterations to backwater areas for the benefit of fish

and wildlife as recommended by the FWIC (see reconmendation
#3004, FWMNG)

Unaddressed Problems/Future Needs:

Camprehensive management plans are lacking for the Upper
Mississippi River. These should include land use as well
as fish and wildlife management (Reconmendations 3016, 3017,
3032).

B. 10. Problem #10:

Operation of barge tows during low flow periods resuspend
sediments that ultimately may settle in backwater areas.

Sub-Objective:

To reconmend the type of action and methodology or the
studies to determine the necessary action to alleviate
the problems experienced in backwaters and side channels.

Tasks:

Work Group Discussions
Literature Review

P aaian




Results and Conclusions:

Sediment resuspended by the passage of barge tows can
find its way into side channels and backwaters.

Lateral movement of resuspended sediment does occur during
nomal as well as low pool conditions.

Effect of sediment resuspended and transported into side
channels is particularly noticeable when the side channel
is located on the outside of a bend.

Recamendations:

None
Unaddressed Prublems/Future Needs:

This problem could not be resolved with a reasonable recom-
mendation. Any attempt to limit barge traffic to certain
periods (e.g. cease barge traffic when low flow conditions
prevail) would severely impact the cammercial navigation
industry. This is particularly true as low flow conditions
usually coincide with peak grain tranport in the late fall.
Furthermore, the work group feels that since resuspended
sands settle rather quickly, the magnitude of the problem
is probably slight. Specific problems, if significant,
could be treated with a structural deflector at the opening
to the side channel.

Ll
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APPENDIX A
ACCOMPANYING DOCLMENTS/DISTRIBUTION LIST

A. Acampanying Documents

The study process of the Side Channel Work Group has resulted in
the following documents:

Claflin, T.O. and R.G. Rada. 1980. A Study of the effects
of diverting water into upper Burnt Pocket, navigation pool
No. 18, Illinois and a field test of the regression simu-
lation model previously developed on navigation pool No. 8.
Draft Final Report. U.S. Army Corps of Engineers, Rock
Island District. Contract No. DACW 25-78-C-0047.

Ellis, J.M., G.B. Farabee and J.B. Reynolds. 1979. Fish
comunities in three successional stages of side channels in
the Upper Mississippi River. Transactions, Missouri Academy
of Sciences. Vol. 13, p. 5-20.

Gutreuter, S. 1980. Factors affecting fish commnity
structure and habitat preferences in Upper Mississippi
backwaters. M.S. Thesis, U. of MD0., Columbia.

Neuswanger, D. 1980. Limnology of three backwaters in dif-

ferent seral stages in the Upper Mississippi River. M.S.
Thesis, U. of MD., Columbia.

B. Distribution

The above referenced documents with the exception of Ellis, 1978,
will be deposited at the following locations:

US Amy Engineer District, Rock Island
ATIN: Library, Room 212

Corps of Engineers

Clock Tower Building

Rock Island, Illinois 61201

Richard J. Fleischman

US Armmy Engineer District, Rock Island
Corps of Engineers

Clock Tower Building

Rock Island, Illinois 61201
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Upper Mississippi River Conservation Camittee

Chairman

1830 Second Avenue =k
Rock Island, Illinois 61201

Upper Mississippi River Basin Camnission 5
Federal Building, Roam 510

Fort Snelling

Twin Cities, Minnesota 55111

| US Army Engineer Waterways Experiment Station
3 ATIN: WESTL/Library Branch

P.0. Box 631

Vickshurg, Mississippi 39180

US Department of Commerce

National Technical Information Service
5285 Port Royal Road

Springfield, Virginia 22161

Kathryn J. Gesterfield, Director
State Library

Office of the Secretary of State
Centennial Building

Springfield, Illinois 62706

Barry L. Porter, Director
State Library Cammission
Historical Building, East Wing
East Twelfth and Grand Avenue
Des Moines, Iowa 50319

Charles O’Halloran, State Librarian
State Library

308 East High Street

Jefferson City, Missouri 65101

W. Lyle Eberhart, Assistant Supervisor ,
Division for Library Services {
Department of Public Instruction -4

126 Langdon Street
Madison, Wisconsin 53702

Gd bued b

li
|
i
]
1




APPENDIX B
COMMENTS ON DRAFT REPORT

The following comnents were received on the Draft Side Channel
Work Group Appendix. Responses to these camments are provided:

Fram U.S. Fish and Wildlife Service:

"Page 44 - Economics and not technology is more likely the
limiting factor in restoration of Priority 3 sites."

Response: See page II-45 for a more complete discussion of
the meaning and intent of the Priority 3 category.

'"Page 143, Item 28 - Recommends dredging a backwater lake
and access for fishing. It is unlikely the FWS would per-
mit this action in a needed waterfowl sanctuary designated
as a closed area."

Response: The classification and suggested remedial action
to treat side channel and backwater problem areas was re-
viewed and approved by all Side Channel Work Group members,
including representatives of the U.S. Fish and Wildlife
Service. Nevertheless, the process by which such a recam-
mendation would be implemented begins with the proposed
Fish and Wildlife Interagency Committee (IWIC)

on which the U.S. Fish and Wildlife Serviee would have
mambership. It is at that stage that the pros and cons of
a specific project would be completely discussed and con-
flicts resolved. The purpose of the recammendations is to
propose a possible solution to an identified backwater

problem.
Fram the Department of Transportation:

"From the information provided, it appears inevitable that
the river will return to a pre-impoundment cross section.
The problems dealt with by this work group related mostly

to means of slowing the process down or the impacts of these
changes. Unless a method is devised to reverse this process,
the recommendations of this work group will result only in
short term benefits. These short term benefits must be
weighed against the cost and impacts to the transportation
industry and the expenditure of public funds."

Response: Portions of the SCWG Appendix, particularly the
conclusions and summary, have been revised to more accurately
reflect the short-term nature of the proposed reconmendations.
It is acknowledged that, given the present state-of-the-art,

it is extremely unlikely that a reversal of the current sedimen-
tation trend can be accamplished. In that light, the work group
recommendations are indeed short-term. However, the mechanisms
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have been proposed which will continually review the status

of backwaters and side channels and evaluate solutions given
the advancing state-of-the-art as well as any other pertinent
factors. Conceivably solutions will be found to address this

problem on a long-tem basis and in the general public interest.

"Page 105 - An indication of flow direction is needed in Figure
39.

Response: So done, now Figure 56.

'""Page 117 - Were attempts made to verify assumptions, i.e.
record search of water levels, or field investigations of
sample areas (besides dredge disposal areas)?'

Response: See expanded discussion of this task, page III-16.

"Page 122 - Fourth paragraph - If a 20,000 cubic yard dredging
Jjob over a 2-day period causes disposal problems, what would
you do with 300,000 cubic yards in an hour? Theoretically it
may work, but it is a practical impossibility. Also, the 23
cents per yard would have to be at 100% efficiency with equip-
ment time uitilization."”

Response: The work group agrees with the comment that, given
the proposed design and operational statistics, spoil disposal
would indeed be a problem. However, the work group feels that
the idea bears some merit and would perhaps be applicable in
our situation on a much smller scale or it may be applicable
to dredging/mining situations elsewhere in the country. We
would hate to see innovative ideas simply be dismissed without
serious consideration.
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| Appendix D ﬁcm?h Ve i P e O, Eaoiet

IFICATIONS FOR USE IN UACKWATERS

HEMRY C. PYIESTER, Chetirman
Materisl & EZquipment Newds Work Croup = GREAT I
US Atmy Inginser District, Rock Ieland, Clock Tower Butldinmg,
Rock lelend, Illtnots 61201 Phona: 309-788-6361, X-275

‘Tot Chatrman, Side Channsl Work Ceoup, CREAT Il
; Feom: Cheirman, Materiel end .lqutpunt Needs Work Group, GREAT Il
3‘ Date: . 17 October 1979

Subject: Potentiel Dredging Kquipment end Kquipmeat Specificetione
for Voo in Backwetere

Retscsnce your lettar of 25 Ssptember 1979, wubject as shove, in

1 which an eveluatisa sf the feseibility of & Jredge plan subaltted

E i by Mr. Wiley Weodell Lo requested wad in iidch ses lieted Side
F» ] Channel Werk Croup specificacioas fur new ¢ sudified equipment.

; Opececioss Division staff sembers uet with Mr. Woudsll ea 12 Octeder

te Jiecuse the fesaidbilicy of hie mechins. Questisns of techaicsl
cepebilicy center eround whather or not the machine ceuld gate
snsugh cractios to move forvard while cuttivg very large velumss
of selimeat, particularly 18 bLachuwuter wreas. Considorstions ef
thle typs wre outalde the sutherity of the Roch lelead Districe,
ond the sugysetion vas mede to Mr. Woudail that he aight subait
his deelgs to the Carpe of Ingimears Watorwey Lxperimest Statime,
wvhich has respenoidility for ressarch and develepasat of euch
oqulpasni. Mebitat snd pellution predless might exlst, with o
otde coeting Jrodge of thie types, becoues the dredged matorisl
would bu Juposlted near the erea of sperution. Mo practicel sesns
sf tcansporilog such large velumes sf sedimesst prossatly saufsce.

w2 lon

The specifications eubaitted by the Side Chaanel Werk Group for nsw
or asdif'ed oquipmeat ta perfors sltorstions in bechwater lakse
aad side chanasls wars rovisued Lo sasver the four questiess ssked.
1t ves doternlned thet:

-————— s o .

8. " No oquipment presestly exiecs waich weuld meve “lerge”
J velunsy of dredgad materlel eut of the fleodplain 1o o ressemadle
Cimm.

b, Likewiss, 1t 18 st peseidle tv medify metating equipmsac te
sccvaplish sll the objectives in on oconcnically fessible asnner.

c. The avet otep ia obloateing the necessary esquipasat would he
the isitiviion of o ressarch snd dovelspment pregres vithia the
Coveranest or by 0 privete eeacora.

Shallov dreft and sslf-prepulsion de avt sppesr (o be majer
obatacles, but oquipment capoble vf wurhiag 1a srass cluttered
vith loge and stumpe could prodedly met meve large veluses.

i Is gunsrel, 1t oppasts thet 8o ingle nechine of syotem ctould
occoaplish oll the ebjectives liated. Migh velume dredges srs
aot prectics! 10 ocess oluttuced with logs snd Jrag lines and
bockiove Jo not @ve larges velusms quichly. A ceatrect Lo
procuntiy doing lot by the Ruch lslend Bisrrics 22 Leminate
02i22lig cevismanr 22 22352510l sltsrations of seisting eyuipmeat.
Novever, the problens otetad vwill prebedly aet be nolved ls the

oontrected otody.
Z:’:’?jﬂ"“t
¥ C. PYLIESTAR, P.0.

Qhatcuna, Mutoriel sad Equipmsat
Nuede Work Grouwp, OBEAT 1!




