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PROBLEM APPRAISAL REPORT
WATER LEVEL MANAGEMENT - UPPER MISSISSIPPI RIVER

. EXECUTIVE SUMMARY

This study was conducted under the auspices of the Water Level Management
Task Force of the River Resources Forum. The River Resourceg Forum is an
advisory bedy to the St. Paul District, Corps of Engineers for implementation
of GREAT I study recommendations and coordination of river related issues.

The Water lLevel Management Task Force (WLMTF) is a technical advisory group
established by the River Resources Forum. The gtudy was funded and managed by
the St. Paul District, Corps of Engineers. The WLMIF provided direction
during study scoping and served in a review capacity during various stages of

" report preparation. -

The purposes of the study were to increase the understanding of the
existing system of river regulation on the Upper Missgissippi River, quantify
the effecte of water level management alternatives, and identify water level
management alternatives that may be feasible to implement. Pool 8 was
selected as the study pool primarily because of the availability of existing
physical and biological data for this pool,

Ten alternative water level management meagures were identified for
study. Because of time and funding constraints the WLMIF prioritized the
alternatives for study as high, medium, and low priority. The analyses of the
high priority alternatives were to quantify effects as much as practicable.
Low priority alternatives were to be evaluated in a qualitative manner. The
effects of medium priority alternatives were to be quantified where possible.
Five alternatives were assigned a medium priority, while four alternatives
were assigned low priority. The only alternative assigned a high priority was
summer growing season pool drawdown.

The major portion of the study effort ihvolved evaluating suﬁmer growing
season drawdown as a management measure to improve conditions for the growth
of aquatic vegetation. One-foot, 3-foot, and open river drawdowns were
evaluated for flows ranging from 9,900 cfs to 75,500 cfs. These drawdowns
would expose 2,400 to 4,600 acres, 5,600 to 9,400 acres, and 9,500 to 15,100
acres of pdol 8, regpectively. The amount of area exposed would depend upon
river flows at the time of the drawdown. Depending upon annual conditions, a
substantial portion of the area exposed could contain agquatic vegetation,
primarily submersed vegetation. '




To provide for the desired vegetation response, a minimum of a full
growing season drawdown should be employed, with a two growing seascon drawdown
providing additional benefits. Drawdown would have to reoccur on a periocdic
basis to be effective (once every 5 to 10 years).

In pool 8, the navigation charmel could be maintained with a 1-foot
drawdown with minimal additional dredging. With a 3-foot drawdown,
substantial additional dredging (approximately 300,000 cubic yards based on
1996 channel conditions) could be required to maintain the channel. The
navigation channel could not be maintained with an open river drawdown.
Closure of the navigétion channel could result in $32 million to $115 million
in direct economic losses, depending on the duration of the shutdown.

Recreation in pool 8 would be temporarily affected with a summer _
drawdown, primarily by reducing boat access and by reducing the area available
for water based recreation. The larger scale drawdowns would have the largest
potential for effect. The direct adverse effects would be limited to the
duration of the drawdown, .and improved habitat conditions resulting from the
drawdown would be expected to provide long-term recreational benefits.

The conclusion of the study is that limited summer growing season
drawdowns of 3 feet or leas appear implementable in pool 8 without reguiring
closure of the navigation chamnel. The effects of limited drawdown on the
resources of pool 8 and the ability of the public to use those resources
appear manageable, VBecausé of the potential for large-scale ecological
bhenefits, the implementation of limited drawdowns in pool 8 and/or other
navigation pocls warrants high priority consideration by the Corps of
Engineers, river resource management agencies, and the public.

Two of the medium priority alternatives were the isolation and water level
management of small and large backwater areas. Thirty small sites were
identified in pool 8 for isclation and management, ranging in size from 2 to

61 acres. Estimated average annual costs for isolating and managing these
water bodies on a periodic bagig range from $140 to $3,800/acre affected.
Only one large backwater area in pool 8 was evaluated for this type of
‘management, Lawrence Lake. The average annual cost for managing Lawrence Lake
was estimated at $93/acre. The conclusion of the study is that isclation and
water level management of backwaters would provide site specific habitat
benefits that may be cost effective to obtain on a site specific bagis.
However, this management measure would not have any substantial effects from a

pool-wide or systemic perspective because the area affected would be too
small.




During the winter of 1995-96 the St. Paul District, at the request of the
Upper Mississippi River Conservation Commission and the Water Level Management
Task Force, discontinued the practice of implementing a 0.25-foot winter
drawdown in all of the District pools. The conclusion of the study is that
discontinuing this minor winter drawdown may provide minor benefits to
backwater habitate at no appreciable cost, and that this management approach
should continue concurrent with further evaluation of the potential effects.

The St. Paul Disgtrict navigation pools have a + 0.2 foot and + 0.2 foot
operating band in the summer and winter, respectively. The conclusion of the
study is that operating on the high side of the band during the winter and on
the low side of the band in the pummer could provide minor benefits to
backwater habitats. Therefore, this method of operation warrants further
consideration for implementation.

Increasing the frequency of dam gate adjustments on more than a daily
basis would smooth out changes in pool stages. A review of pool 8 stage
changes for the summexr of 1996 indicates that the daily change is generally
lesg than 0.5 foot. Going to more freguent (twice daily or more) gate changes
could require remcte operation of the dam gates due to personnel constraints.
An ongoing study at Lock and Dam 7 will provide further information concerning
the cost of‘installing remote gate operation capabilities. Because the daily
changes in pool stages do not appear to be gignificant, the conclusion of the .
study is that further evaluation of this alternative should be held in
abeyance until the results of the Lock and Dam 7 study are available.

Modifying the distribution of flows across the dam gates has the
potential for improving tailwater habitat. There are constraints associated
with the allowable flow through any particular dam gate to control scour and
maintain the structural intergrity of the dam. Though this alternative was a
low priority altermative and not evaluated in detail, it appears that
implementation of this measure would not have a significant cost. The
conclusion of the study is that the potential habitat benefits of this measure
warrant more detailed evaluation at one or two lock and dam sgites.

Large scale winter drawdowns could be used to consolidate sedimentg and
facilitate the construction of habitat improvement projects. This measure has
the potential for having substantial adverse effects on f£ish and furbearers.
Implementation of this measure would require Congressicnal action because it
would be in conflict with the Anti-Drawdown Law. The conclusion of the study
is that this measure does not warrant further congideration as a "stand alcne®
management measure. However, winter drawdowns should be considered in
conjunction with open water season drawdowns as a measure for improving
conditions for emergent agquatic plant growth.




Spring pool raises could be used to improve conditions for species that
make use of flooded habitats such as spawning northern pike. The opportunity
at Lock and Dam 8 appears to be limited to a 2- to 3-foot raise without
requiring costly modificationg to the dam and spillways. Because the .
opportunities for employing this management measure appear somewhat limited,
the conclusion of the study is that this alternative should be given low
priority in future water level management plamnning efforts.

Chahging the primary control peoint in pool 8 from mid-pool to the lock
and dam would provide minor habitat benefits by eliminating unnatural water
level changes in the lower portion of the pool. This alternative would likely
require the acquisition of additional flowage easements or property in pool 8
by the Federal Government. This alternative could also require Congressional
approval. Because the benefits of this management measure do not appear .
significant, the conclusion of the study is that this alternatiwve should be
given low priority in future water level management planning efforts.

The. study identified potential avenues for further evaluation of water
level management alternatives. Regardless of the approach taken, an extensive

public involvement and coordination program will need to be an intergral part
of the process.
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PROBLEM APPRAISAL REPORT

WATER LEVEL MANAGEMENT - UPPER MISSISSIPPI RIVER

SECTION ONE - INTRODUCTION -

BACKGROUND

‘The Upper Migsissippi River has been modified for navigation and other
purposes for over 100 years. Construction of the 9-Foot Navigation Channel
Project resulted in a serieg of locks and dams on the Upper Mississippi River,
most of which in the St. Paul District were completed and operational by 1940,
The primary purpose of the locks and dams is to provide adequate water depths
to provide for a 9-foot navigation channel. Dredging is a necessary
supplement to the locks and dams to provide the required water depths.

In addition to serving the needs of commercial navigation, much of the
Migsissippi River and its floodplain within the St. Paul District is managed
as part of the Upper Migsispippi River National Wildlife and Fish Refuge.
Congress has recognized the Upper Misgissippi River as a nationally
significant ecosystem and a nationally gignificant commercial navigation
system (Section 1103 of the Water Resources Development Act of 1986).

The construction of the locks and dams resulted in a series of shallow
impoundments {navigation pools) on the river. The operation of the locks and
dams results in relatively stable water levels during non-flood periods.
There has been growing interest in water level management on the Upper
Migsissippi River as a meansg of restoring and enhancing ecological conditions.
A Water Level Management Task Force (WLMTF) has been established by the River
Regources Forum. The Upper Missisgsippi River Summit {now referred to as "The
Big River Partmership®) has formed a task group for water level management.
bppendix A of this report contains a paper developed by the WLMTF which
summarizes the potential biological benefits associated with water level
management on the Upper Mississippi River.

Funds became available within the St. Paul District in Fiscal Year 1996
to undertake limited investigations of water level management on the Upper
Missisgippli River. St. Paul District resources were combined with those of
other Federal and State agencies to undertake a study to identify
opportunities to improve ecological conditions through water level management

1-1




and to do limited analysis of water level management altermatives. The study
was conducted under the auspices of the Water Level Management Task Force in a
spirit of interagency participation and cooperation.

Pocl 8 was selected as the study pool primarily because of the
availability of existing data for this pool. Pool 8 is being monitored
intensively under the Long Term Resource Monitoring (LTRM)} portion of the
Upper Mississippi River System Environmental Management Program (UMRS-EMP) .
Data available for pool 8 congidered instrumental to the conduct of this study
includeg bathymetry, sediment type distribution, and aquatic vegetation. '
Another contributing factor in the selection procese is that a 2-dimensicnal
hydraulic model has been developed for portions of pool 8. 1In addition, the
presence of the City of La Crossge, Wigconsin, and the high level of
recreational activity that occurs in pool 8 provide the opportunity to
evaluate the effects of water level management altermatives on a number of
river uses.

The public¢ and the river resource ménagement agencies are keenly aware
that water levels affect river rescurces and public use of the river. The
focus of this study is on restoration and management of river resources,
especially aquatic vegetation, through water level management. Aguatic
vegetation is a very important component of aguatic habitat in the Mississippi
River, providing food and cover for many species of fish and wildlife.

Aquatic vegetation, especially emergent vegetation, in the river has generally
declined in extent and abundance in the six decades since construction of the
navigation dams. Water level management measures have proved to be effective
in reestablishing aquatic vegetation in ghallow freshwater systems.



PURPOSE

The purpose was to conduct an initial planning study for water level
management on the Upper Mississippi River using pocl 8 as the study pool. The
scope of study included the identification of problems, opportunities,
cbjectives, constraints, and alternative management measures and an evaluation
of the ecological benefite, economic benefits and costs, and other potential
effects of water level management alternatives. o

Specific study purposes included the following:

1, Increase stakeholders’ understanding of the existing system of river
regulation, its constraints, and its ecological effects. '

2. Quantify the ecological benefits and costs, the economic benefits and
costs, and other effects of a range of water level management alternatives for
pool 8.

3. Identify water level management alternatives for pool 8 that may be-
feasible to implement, including the measures and processes that would be
necessary for implementation.

4. Develop. analytical methods to evaluate water level management alternatives
for future studies and for other navigation poeols in the UMRS.
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SECTION 2 - EXISTING CONDITIONS

PHYSICAL SETTING

Lock and Dam 8 is part of the 9-Foot Navigation Channel Project on the
Upper Mississippi River. ULock and Dam 8 is located at the village of Genoa,
Wisconein, approximately 20 miles south of La Crosse, Wisconsin (figures 2-1
and 2-2). The lock and dam is located at river mile 6792.2, 23.3 river miles
below Lock and Dam 7, and 31.3 river miles above Lock and Dam 9. The pool
impounded by the lock and dam (pool 8) has an area of 20,810 acres at project
pool elevation 631.0 (National Geodetic Vertical Datum (NGVD) 1912
adjustment) .

The cities of lLa Crosse, Wipconsin, and La Crescent, Minnesota, lie at
the upper end of pool 8. The villages of Stoddard, Wisconsin, and
Brownsville, Minnesota, are leocated near mid-pool at approximately river miles
686 and 6892, respectively.

The two main tributaries that enter pool 8 are the La Crosse River which
draing an area of 480 square miles in Wigconsin, and the Root River which
drains an area of 1,660 pquare miles in Minnegota. Although the Black River
empties into pool 7, a discharge of between 1,200 and 1,500 cubic feet per
second (cfs) is maintained through the Onalaska spillway during summer and 500
cfs during winter down the last 4 miles of the old Black River channel to the
point of original junction with the Mississippi River.
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HYDROLOGY

The Mississippi River at Lock and Dam 8 drains an area of 64,770 square
miles. The drainage basin above Lock and bam 8 includes portions of
Minnegota, Wisconsin, and South Dakota. Approximately two-thirds of the
watershed is in agricultural use; the rest is primarily forested land and
urban areas. Annual precipitation in the basin ranges from about 16 to 30
inches per year. '

FLOW

_ Mean diécharge at the U.S. Geological Survey gagé located at Winona,
Minnesota; has been 28,660 cfs over a 37-year period of record ending in
September 1995. Maximum discharge recorded at the Winona gage was 268,000 cfs
on April 19, 1965. Minimum flow recorded wag 2,250 cofg on December 29, 1936.

Annual flow duration (percent at or above a certain discharge level) at
Lock and Dam 8 is depicted on figure 2-3. Monthly flow durations are sghown in
table 2-1. : | '

The annual hydrograph at Lock and Dam 8 is characterized by spring peak
digcharges following ice breakup, snowmelt, and spring rains. 8pring runoff
‘usually beging near the end of March and extends through April into May. The

spring peak flow most typically occurs around mid-April. Summer flows
generally range from 20,000 to 30,000 cfs. River discharges typically
increase from fall raing in September and Octcober. Winter discharge is steady
and low, at about 20,000 cfs.

Plate 1 is a discharge hydrograph for Lock and Dam 8 for the years 1988
through 1995 (the hydrologic record for the Upper Mississippi River extends
back to the turn of the century). The discharge values are for releases from
the lock and dam, estimated on the basie of gate discharge ratings. The 1992
and 1994 hydrographe provide examples -of the "typical" bimodal pattern of high
flows from spring runoff and fall raing, with lower flows during summer and
winter. The 1988 hydrograph illustrates a near-record low flow year. The
1951 hydrograph illustrates a relatively high-flow year, while the 1993
hydrograph depicts a year of summer flooding, with river discharge greater
than 50,000 cfs throughout most of the growing season.
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Table 21
Monthly Flow Durations (1972-95)
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FLOW/POOL RELATIONSHIPS

Pool 8 averages about 2.7 miles wide and covers approximately 20,800
acres at low control pool elevation (flat pool at 631.0 feet). Water surface
elevation in pool 8 is measured daily immediately above the dam, at
Brownsville, Minnesota, at the primary control point at La Crosse, and at the
tailwatef'of Lock and bam 7. The level of pool 8 is regulated with target
rule curvee (plate 2) for water gurface elevations immediately above the dam’
and at the primary control point at La Crosse..

The curves shown on plate.3:iﬁdicate pool elevation by river mile at
various levels of river discharge (solid lines). During low to moderate
levels of river discharge the water surface profile of the pool is not a
gimple plane, but has a steeper grédient in the upper part of the pool,
upstream'of the primary control peint. This change in water surface gradiént
ig due to the impounding'effect of Lock and Dam 8, and due to intentional
requlation. The water surface.profile of the pool at higher levels of river
discharge is very close to the pre-project water surface profile of the river.

The elevations shown on plate 3 are water surface elevations for the main
channel. . Water surface elevations in off-channel areas can be different from
those in the adjacent main channel, especially at times of higher and changing
flow, as the off-channel areas of the pool £ill and drain.

The elevation differences that occur between off-channel areas and the
adjacent main channel in pool 8 have not been measured. Head differential
across the floodplain is greatest in the upper portion of pool 8, where the
river gradient is steeper, and the off-channel areas are more hydraulically .
separated from the main channel. The riverbed geometry of each off-channel
area and the geometry of inletg and outlets, along with level and rate of
change of river discharge, determine the head differential between off-
channel areas and the main channel. :

Wind set-up and minor seiches ccéur in ‘the large open-ﬁater area at the
downstream end of pool 8. Northerly and southerly winds produce the greatest
effect'on lower pool B because of the north-south orientation of the valley.
Wind set-up corresponds approximately to 0.1 foot of elevation at the dam per
10 miles per hour of sustained wind velocity from the north.

Appendii B containg more detailed information concerning Lock and Dam 8
and water level regulation for pool 8.:




TRIBUTARIES

The La Crosse and Root Rivers are the major'tributaries to the
Mississippi River in pool 8, The La Crosse River hag a drainage area of 480
square mileg. The maximum flow measured on the La Crosse River was 8,200 cfs
in 1935 at the U.S. Geological Survey gage near West Salem, Wisconsin, where
the drainage area is 398 square miles. The La Crosse River drainage is steep,
driftless terrain. These characteristics result in rapid increases in flow -
during rainfall ewvents.

The Root River has a drainage area of 1,660 square miles. The maximum
flow measured on the Root River was 38,700 cofsg in 1952 at the U.S. Geological
Survey gage at Houston, Minnesota, where the drainage area is 1,560 square
miles.

Small Wigconsin tributaries include Pammel and Coon Creeks. Wildecat Creek
is @ small Minnesota tributaxry. None of these streams are gaged. All of
these gmaller tributaries drain relatively steep, driftless watersheds, and
are flashy during rainfall events. Flow is sustained during dry periods'by
groundwater and spring flow. HNone of the tributaries to pool 8 are regulated.




WATER QUALITY

Richardson and Clemment (1993) monitored basic water quality parameters
in pool 8 from 1988 to 1990. Samples were collected from 21 sites
representing a variety of habitat types.

Average weekly dissolved oxygen (DO} values during the study peridd
ranged from 6 to-17 milligrams per liter {mg/l) . Cold geason DO :
concentrations generally exceeded 10 mg/l, while late summer values ranged
from 6 to 10 mg/l. Water temperatures peaked in late summer at about 29
degrees Celsius (C).

Winter turbidity levels were low (2 to 4 Nephelometric turbidity units
{NTU} ), while summer values generally fell between 20 and 50 NTU. Some open
river giteg peaked near 200 NTU during the spring thaw of 1990. Secchi disk
transparency during the winter months generally ranged between 1.25 and 1.%75
meters. During the summer months, traunsparency was usually in the range of
0.25 to 0.50 meter.

The study found similar trends for all parameters in both vegetated and
unvegetated habitats, with the backwater contiguous habitat exhibiting the
greatest diversity in water quality.

WATER USES
EFFLUENT DISCHARGES

The Mississippi River and tributaries in pool B8 are used for the
‘discharge of wastewaterg. Regulated effluent discharges to pool 8 are listed
in table 2-2. It is likely that there are other unregulated discharges to the
pool in the form of storm sewers and ditches.

WATER APPROPRIATIONS

The only known major water user in pool 8 ig the Northern States Power
Company French Island generating station. This facility uses the Black River.
as a source of once-through cooling water. Daily water use is approximately
32 million gallons. The water intakes are two 36-inch pipes with their

- inverts at elevation 618.0 (Anderson, 19296}. The plant’s two intake water
pumpe are rated at 1.02 million gallons per hour and noxmal plant operation is .
16 hours per day. When the plant is operating at full capacify, water intake '
into the plant is about 76 cfs. '




Table 2-2

Regulated Discharges in Pool 8

.Name

Allied Sigrals

Altec International
Amoco Qil Co.

Bob Johnson 0il
Brettingéen Auto Sale
Brownsville

Citgo

Dairyland Power Co.
Dairyland Power Co.-
1 WI. Robertson '
Frank Len Inc,

G. Heilemens Brewery
G. Heilemens Brewery :
Genoa.

Huntington’s Garage
La Crescent )

La Crosse (Barron Is)

la Crosse (Isle La Plume)’

McCloone Metal Graphics
.Mobil 0il Term. 48
National Biological Ser.
Northern States Power
Northwest Hardwoods
Stoddard

Tire Town

Torrance Caéting, Inc.
Trane- Co.

Young Broadcasting

WI Technical College -

Location ..

Igle La Plume S1.

Missiggippi River .
- Black River

Black River
Black River. .
Wildcat Creek -
Black River -

Mississippi River
Mississippi River .

Black River

Migsgiggippi River
Misgissippi River '

Miggissippi River

Mississippi River
Mississippi River:

Blue Lake.

Mississippi River
Missigsippi River
- Black River

la Crosse River
Black River

Migssissippi River

Black River -
Wetland

Black River

La Crosse River -

Mississippi River
Miggiggippi River
Mississippi River

- .e:

Non-contact Cooling Water
Non-contact Cooling Water
Groundwater Remediation
Groundwater Remediation
Groundwater Remediation

‘Wastewater Treatment Féc.

Groundwater Remediation
Non-contact Cooling Water
Non-contact Cooling Water
Groundwater Remediation .
Groundwater Remediation
Cooling and Rinse Water
Non-¢ontact Cooling Water

Wastewater Treatment Fac. .

Groundwater Remediation

Wastewater Treatment Fac.
Wastewater Treatment Fac.
Wastewater Treatment Fac.
Non-contact Cooling Water
Groundwater Remediation .
Wastewater )

Non-contact Cooling Water
Non-contact Cooling Water
Wastewater Treatment Fac.
Groundwater Remediation

Groundwater Remediation

Non-contact Cooling Water
Non-contact Cooling Water

- Non-contact Cooling Water

Source: Wisconsin Department of Naturai Resources; Minnescota Department of.

Natural Resources




VEGETATION

General land cover types for pool 8 are shown on figure 2-4. Terrestrial
vegetation present on the remaining iglande and floodplain in pool 8 is
typical of the northern floodplain forest. Dominant tree species include
silver maple (Ager saccharinum), cottonwood (Populug deltoidesg), American elm
{(Ulmus americana), river birch (Betula nigra), and green ash (Fraxinus
pennsylvanica) . - Mixed stands of black willow (Salix nigra) and sandbar willow
(Salix exiqua) dominate areas along the water’'p edge. Common ghrub species
include button bush (Cephalanthus occidentalig), red osier dogwood {(Cornus
stolonifera), panicled dogwood (C. paniculata), silky dogwood (C. amomum),
falge indigo (Amorpha fruticosa)}, staghorn sumac (Rhus typhina), smooth sumac
{(R. glabra), and honeysuckle (Lonicera sp.). Herbaceous layers, when present,
are often dominated by poison ivy (Rhug radicang) and stinging nettle (Urtica
dicica). Reed canary grass (Phalarig arundinacea) occurs in areas where silt,
deposited during high water, remaine dry during mogt of the summer.

--Aguatic vegetation within the pool is varied. Common.plant species
present in the shallower areas include arrowhead (Sagittaria latifolia}, .
water-1ily (Nuphar sp. and Nymphaea s8p.), river bulrush (Scirpus fluviatilis),
giant bur-reed (Sparganium eurycarpum}, lotus (Nelumbo lutea), coontail
(Ceratophvllum demersum) and elodea (Elodea canadensig). Deeper areas are
vegetated with pondweeds (Potamogeton sp.), coontail, and wild celery
(Valligneria americana). The density and extent of wvegetation in the open
lake-like portion of lower pool 8 are limited, presumably due to the
progressive logs of islands and the resultant increased wind fetch and
associated increased turbidity.

" Aguatic vegetation in pool 8 and in much of the Upper Mississippi River

" has generally declined in abundance and extent. Initially abundant with "new
regervoir® productivity in the decades following dam construction and _
impoundment of the navigation resexvoirs, aguatic vegetation has declined in
part due to the effects of continuous impoundment. The low water levels
asgociated with summer low river discharge and periodic droughts have not
occurred since construction of the dams, because minimum project pool
elevations are maintained for navigation. BAquatic vegetation declined

markedly during the 1988-1989 drought period, probably due to a combination of .

factors having to do with the underwater light c¢limate and availability of
plant nutrients in the sediments. Submersed aquatic vegetation in pool 8 has
rebounded in recent years, but the extent of emergent aquatic vegetation
remains limited compared to past years.
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FISH AND WILDLIFE

Habitat types present in pool 8 include most of the classifications of
Wilcox (1993). The most prevalent aquatic habitats include contiguous
impounded, contiguous floodplain shallow aguatic, main channel border and
navigation channel habitats. The important characteristics of these habitat
types, relative to fish and wildlife uses, are described below.

Contigquous Impounded - Contiguous impounded habitat in pcool 8 lacks
bathymetric divergity (figqure 2-5). Low elevation islands, once fairly
prevalent throughout the contiguous impounded habitat in pool 8, have been
reduced to a few scattered remnants in the lower 7 miles of pool 8. Water
depthe vary from 3 to 7 feet; however, abrupt topographic variation is
generally lacking. Vegetation ieg absent or sparsge.

Contiquous Floodplain Shallow Agquatic - The primary delineator that
separates contiguous impounded habitat from contiguous floocdplain shallow
aquatic habitat is an interspersicn of emergent islands. Shallow aquatic
habitat is characterized by water depths typically lesgs than 3 feet and a mix
of emergent, rooted fleoating aquatic and submergent acuatic vegetation.
Sheltered areas generally have lower water velocities than unsheltered areas
and exhibit more vigorous and diverse stands of aquatic vegetation.

Main Channel Border - Main channel borders are the areas between the
navigation channel and the riverbank. Channel borders contain the channel
training structures (wing damg, closing dams, revetted banks), and thus a
diversity of depths, substrates and velocities can be found in this habitat
type. Normally, chanmel borders lack rooted aguatic vegetation, although
vegetation may be present in isolated patches.

Navigation Channel - Navigation channel habitat is a minimum of 9 feet
deep and 300 feet wide. No aquatic vegetation is present. Current velocities
are much higher in the navigation channel than in most other habitat types.

Secondary Channel - Another important, but not as prevalent, aquatic
habitat found in the lower portion of the pool is secondary channel habitat.
Secondary channel habitat in pool 8 is characterized by deep water (typically
6 to 18 feet), a lack of rooted vegetation except along margins, and flow
under normal pool conditions. Crosby Slough is representative of this
habitat. Secondary channels are important for maintaining an interspersion
‘and diversity of habitat types and contributing to the redistribution of
organic matter and diesolved oxygen. Deeper holes in these channel areas
provide important winter habitat for fish.
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WILDLIFE

Located in proximity to northern boreal, prairie, and eastern hardwood
biomes, and on a major migratory bird flyway, pool 8 supports a diversity of
wildlife including many specieg of waterfowl, wading birds, raptors,
furbearers, rodents, large mammals, reptiles and amphibians. The
interspersion of aguatic, wetland and terrestrial areas in the pool 8 area
provides valuable habitat for an abundance of wildlife. Bald eagles
(Haliaeetus leucocephalus) are common during migration and some nest along the
river in pool 8. The area is especially important for diving ducks, tundra
swans (Cygnus columbianus), Canada geese (Branta canadengig) and other
waterfowl that use the aguatic and wetland habitats for resting and the

wetland and adjacent terrestrial habitats for feeding during migration.
Because of its importance to waterfowl, a large portion of lower pool 8 has
been designated by the U.S. Fish and Wildlife Service as a closed area during
the hunting season. The importance of the area ig emphasized by the
despignation of the Upper Missimsippi River as a waterfowl area of major
concern in the North American Waterfowl Management Plan.

AQUATIC LIFE

The Upper Mississippi River isg an ancient river system that has had a
number of connections to other drainages during glacial times. This long

geomorphic history and the mix of channel and shallow aquatic habitats in pool

8 has resulted in a high diversity of aguatic life., Species adapted to beth
lentic and lotic conditions are prevalent. Common species typically found in
association with backwater areas include black crappie {(Pomoxig
nigromaculatus), bluegill (Lepomig macrochirus), shortnose gar (Leglsosteus
platostomus)} and largemouth bass (Micropterus salmoides). Spec1es typically
found in association with main channel/side channel habitats include sauger
{Stizostedion canadense), walleye (8. vitreum vitreum), channel catfish
(Ictalurue punctatus), flathead catfish (Pvlodictis olivaris), freshwater drum
{(iplodinotus grunniensg), redhorse sucker (Moxostoma sp.) and whitéd bass
{Morone chrysops). Carp (Cyprinug carpio) and a variety of minnows are also
commonly found in association with a wide variety of habitats. Figh sampling,
conducted from 1989 to 1993 by the LTRM.program in lower pocl 8, indicated
catch rates and species richness were low in open impounded areas compared to
other habitats on the river. Shoreline areas appeared to have greater species
richness than did offshore areas.

Woody debris and rock placed for bank revetments and channel training
structures provides an abundance of hard substrate for filter-feeding
invertebrates such as caddisflies (Hydropsyche spp.) and midges
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{Glyptotendipes spp.) which in turn provide food for many species of lotic
fishes. Silt and clay substrates in pool 8 support burrowing and filter-

feeding macroinvertebrate species, including mayflies (Hexagenia spp.), and
fingernail clams (Musculium sp. and Physa ep.).

Macroinvertebrates are most
abundant in silt and clay substrates within aguatic plant beds. An abundance

of macroinvertebrates occur on aquatic plants, and provide a primary food base
for lentic fishes in pool 8.

A nmumber of gurveys for Unionid mussels have been conducted in pool 8 in

association with other studies and projects.. The results of those surveys

give an indication of the mussel resources pregent in pool 8. The musgel.
resources of upper Crosby Slough are relatively unimpressive. Fifteen live
individuals representing five taxa were collected during a September 1994
gsampling effort. Threechorn (Obliguaria reflexa), threeridge (dmblema
plicata), pink papershell (Proptera laevigsima), hickorynut (Qbovaria . -

clivaria), and white heelsplitter (Lasmigona complanata) were collected.

A gimilarly unimpressive musgel resource was sampled from the mouth of

the Lawrence Lake area in Augqust 1995. One mapleleaf (Quadrula guadrula), one

pimpleback (Quadrula pustulosa), eleven threehorn and three threeridge were
collected. : '

In contrast are the mussel beds sampled in lower Crosby Slough, Raft-
Channel, Stoddard Bay and the Heron/Trapping Igland area of pool 8.
mussel surveys have been conducted in these areas.
diverse, but dominated by a few gpecies.

Extensive
The mussel beds are fairly

Threeridge, mapleleaf and threehorn
ware the most commonly collected and mogt abundant specieg in Stoddard Bay. .

Other species pregent, but less abundant, included the giant floater (Anodonta
grandie), pink heelsplitter (Proptera aglata), pimpleback, pocketbook

(Lampesilis ovata ventricoga), white heelsplitter and deertoe (Truncilla
truncata) .

A higher diversity of mussel species was sampled in lower Crosby Slough.
In addition to those listed above for Stoddard Bay, the following species were
also collected from lower Crosby Slough: rockshell (Arcidens confragosus), fat
mucket {Lampeilis radiata giliguoidea), hickorynut, pink papershell, fragile
papershell (Leptodea fragillis), washboard (Megalonaias gigantea), paper
floater {(Ancdonta imbecellig) and wartyback {Quadrula nodulata). The mussel
beds in portions of Crosby Slough are fairly extensive and are indicative of a
transition area between channel species and backwater species. Mugsel beds

appear to be concentrated on the eastern shelf and side slopes of Crosby
Slough.

Surveys indicate mussel beds in the upper portion of the lower slough
are more diverse in species composition and higher in pgpulation densities.
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The mussel resources of Raft Channel are diverse and moderately dense.
As with lower Crosby Slough, the beds appear to be concentrated on the rather
abrupt gide slopes of the channel. Most of the species listed previously were
sampled in Raft Channel. One additional species not previocusly mentioned was
collected--the butterfly (Ellipsgaria linegolata).

Mussel surveys conducted in the Heron/Trapping Island vicinity revealed
an impressive bed of mussels dominated by threeridge. Of particular note,
however, is the collection of a federally endangered Higgins’ eye pearly
musgel (Lampsilis higginsi) from the Heron/Trapping Island vicinity. The
presence of thie species is noteworthy because L. higginsi are typically -
associated with both dense and diverse beds of mussels, although single
collectione of this species are not uncommon.

In almost all recent muesel surveys conducted in pool 8, the non-

ihdigenous species, the zebra mussel - (Dreigsena polymorpha), has been
collected. '




THREATENED AND ENDANGERED SPECIES

Two federally listed endangered species, the peregrine falcon (Falco
peregrinug) and Higgins’ eye pearly mussel may or do, respectively, occur in
pool 8. One federally listed threatened species, the bald eagle, does occur
in pool 8. The peregrine falcon and the bald eagle may be sighted during
migraticn. Bald eagles occasionally use trees on islands and in the adjacent
wooded floodplain areas for roosting.

One historical record and one recent record of the Higgins' eye pearly
musgel are known from pool 8. Mussel surveys conducted in the early 1980’'s
adjacent to the navigation channel, in 1989 in the Pool 8 Islands Phase I
habitat project area, and in 1991 in Crosby Slough did not indicate the.
presence of Higging’ eye in these areas. Mussel surveys conducted in August-
September 1994 near the Stoddard boat ramp did not reveal the presence of
Higgins’ eye pearly mussels at this gite. A mussel survey was conducted in
Stoddard Bay and in the area below Heron and Trapping Ielands in 1995. Thie
survey did not reveal the presence of any Higgins’ eye pearly mussels in _
Stoddard Bay. However, one Higgins’ eye pearly mugsel was located below Hexron
and Trapping Islands in 1995,

A State threatened (Iowa) and endangered (Wisconsin) butterfly was
collected from Raft Chammel, while a State threatened (Wisconsin) wartyback
wag collected from lower Crosby Slough. '

Fish sampling by the LTRM program has identified three Wisconsin-ligted .
endangered fish species in pool 8--pallid shiner (Notropis amnis), crystal
darter (Ammocrypta aspreila), and skipiack herring (Aloga chrysochlorig). Inm
addition, the program has identified four Wisconsin-lieted threatened fisgh
gpecies present in pool 8--speckled chub (Hybopeis aestivalig), blue sucker
{(Cycleptug elongatug}, river redhorse (Mpoxostoma carinatum) and black buffalo
{Icticbus niger). In 1994, one young-of-the-year blue sucker was collected
near the Benover Slough opening in the Pool 8 Islands Phase I project area.




CULTURAL RESOURCES

Robert F. Boszhardt, of the Migsissippi Valley Archeology Center (MVAC),
has conducted the most recent detailed study of pool 8, which he completed in
1989, The study focused on the lower part of pool 8 for the barrier islands
project. In this study, Boszhardt reviewed the literature on pocl 8 to date.
and reported on his phase I archeological survey of the project area. Much of
this overview is drawn directly from Boszhardt’s report, with some cuts and
editing (Boszhardt, 1989a).

No'0verview cultural resources study involving field work has been
undertaken in pool 8, according to Boszhardt. One literature/archival records
review found a number of prehistoric and historic sites along the margins of
pool 8 that include mounds, campsg, villages, and structures representing some
10,000 years of human presence (Overstreet, 1982). Within the pool itself,
archaesclogical sites have been recorded for two higher sandy landforms that
likely represent cutoff or outlier terraces: these places are Goose Island and
the White Camp area on a point just southwest of Stoddard. Both of these
landforms have extensive remaing of prehigtoric occupation, ranging in time
from Late Archaic to Oneota. The 1983 literature and records review by
Overstreet also documented a few historic sites in pool 8, coneisting of a
bridge'and the sunken steamboat wreck, the War Eagle, both near La Crosse.

A few surveys of selected or specified portions of pool 8 were undertaken
in the 1980’s. These included a survey in 1983 by an undergraduate student at
the University of Wisconsin-La Crosse a& an independent study project, a '
compliance survey of Hintgen Island by the Mississippi Valley Archaeology
Center in 1988 and a survey of a small area at the upper end of the pool by
MVAC (Boszhardt, 19288). These surveys found little evidence of cultural
remains other than a few flakes on the upper end of Hintgen Island and remains
of the former steamboat ferry landing (*Grand Crossing") that connected La
Crosse and La Crescent prior to bridges. In addition, informants have
reported a prehistoric archaeological site at Pettibone Island, and MVAC
undertook an archival study of the island that focused on reports of 18308 to
1840g fur trading posts and Winnebago camps (Bogzhardt, 1989b).

Boszhardt’s literature review included an examination of county histories
for Houston (Minnesota) and Vernon (Wisconsin) Counties, which border the
pool, accounts of early explorers and travelers through this portion of the
Upper Mississippi River, higtoric maps of the relevant portion of the
Migsissippi floodplain beginning with the Government Land Office Surveys (1846
for Wisconsin and 1851-53 for Minnesota) and continuing until the lock and dam
construction, and migcellaneous documents such as steamboat records housed at
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the Area Research Center at the University of Wisconsin-La Crosse and fur
trade accounts from the Green Bay and Prairie du Chien records in the archives
of the State Historical Society of Wisconsin (copies of which are on file at
MVAC). In addition, Boezhardt interviewed local collectors or other persons
familiar with the floodplain. The field work consisted of travel to the
varicus jglands. At the time of the survey, the water level was at a
relatively low stage, allowing pedestrian survey of the shorelines and
beaches. Conditions for this type of coverage were excellent. The shorelines
were walked by two perscne. In addition, exposed back cuts were troweled
clean and corings using a 1l-inch-diameter oakfield soil probe allowed

evaluation of stratigraphic seguences.

The results of Boszhardt’s study leave unanswered many questions about ,
the existence of cultural resources in pool 8. Informant interviews, he Lﬁ
relates, did not reveal knowledge of archaeological or historic sites in the :
project area specifically, but did lead to the reporting of two prehistoric
sites farther upstream in pool 8. Historic accounts found reference to an. .
1842 fur trade post at the foot of Coon Slough and several steamboat wrecké in
Coon Slough itself. One of the wrecks may have occurred along the shore of

one of the proposed barrier islands.

Boszhardt notes that the 1842 fur trade post was recounted by Nathan
Myrick some 40 and 50 years later. In these accounts, he referred to a post
operated by Henry B. "Scoots" Miller at the foot of Coon Slough. Miller
became Myrick’s partner later that year at La Crosse. Two trading posts are
alsc documented on the Government Land Office survey plats for the area at the
foot of Coon Slough, thoﬁgh these were probably not the same as Miller’s. One
post is shown on the Wisconein mainland just above Genoa (Brown, 1846). The
second post is shown nearly opposite the main channel on the Minnesota shore
on what is floodplain. These posts were strategically esituated at the point
where Raft Channel and Coon Slough merge, thus providing control over fur
trade traffic along the river and as convenient points to provide wood fuel
for steamboats in the summer months, Farther upstream in pool 8, accounts .
refer to a post opposite the mouth of the Root River operated by Francois La
Bathe in the late 1830’s-early 1840‘s. La Bathe is known to have operated
both trading posts and woodyards ("Chantiers") along this portion of the Upper
Mississippi- River during that period (Boszhardt, 1989b). ‘

As noted earlier, although the main ("Raft") channel flowed west of
Island 120, the deeper, swifter current of Coon Slough to the east was
preferred by steamboats, Boszhardt says. However, as Coon Slough was mofe'
crocked than the Raft Channel, this led to several recorded steamboat wrecks.
These include the wreck of the Lady Franklin at the foot of Coon Slough in
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1856 and of the Northern Light at the first bend below the bend of Coon Slough
in 1866. The location of the wreck of the Northern Light described as the
first bend below the bend of Coon Slough could correspond with the lower
{southeasternmost) proposed barrier islands; however, George Merrick
(1987:103) described the wreck as having occurred at the sharp bend in Coon
Slough, which probably referred to a bend lower down in Coon Slough than the
project area. ‘

. No wrecks were found to be recorded for the Raft Channel along the west
side of Island 120, and other than maps, no reference to the Raft Channel was
located in the documents reviewed. It seems logical that this channel, being
straighter than Coon Slough, was preferred by the large lumber rafts after
about 1850. In fact, several sawmills are recorded in 1878 at Brownsville
just upstream from Island 120, including one at the head of the island '
immediately below the town. The first wreck of the steamboat lumber raft
Bella Mac occurred in April 1882 2 miles above Brownsville as the raft wae :
returning to La Crosse for a load of lumber. This wreck, with a loss of nine
lives, wag cauged by a boiler expldsion. The gtricken vessel drifted 2 miles
downriver where it became stranded on the Wigconein ghore (probably just above
Igland 120). The Bella Mac was salvaged and rebuilt later that summer. No
other record of historic sites on Island 120 or adjacent floodplain landforms
was located. : ’

Surface collection of exposéd shorelines found a short concrete and rock
wall at the very northern tip of Island 120. The wall is now geparated from
the island by a few meters and lies slumped due to erosion. From this
foundation to the southeast for about 40 meters were scattered late historic
artifacts including round nails and round spikes. These suggest the
possibility that a small building was located at this site; however, no
structures were found depicted on any historic maps of the area including the
detalled 19229-31 Brown surveye. The index to 1933-34 pre-lock and dam flowage
charts shows a trail, leading from thig area of Island 120 down along the west
shore, that may be related to these materials.

Other artifacts recovered along the northeast tip of Island 120 include a

"chain and padiock, a boat plug, a 1937-38 copper Wisconsin trappers tag, and a

railroad spike. Other than the railroad spike, these materials probably
reflect sporadic vigits to thie gite by boaters, trappers, hunters, etc. The
presence of a railroad spike is anomalous. It may have been asgociated with
installment of rock revetment along this sghore in the late 1800g. Thisg
revetment is shown as having been in place on the 1894 Mississippi River
Commigsion Chart (No. 171), and penciled-in notations on 1877 Navigation
Improvement maps indicate the revetment was placed here in the 1880s. Small
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Tsland 120 found only medium-fine sand to the water table,_suggesting the

‘island formation at the proposed barrier island has been either lost to

sections of old revetment were observed in places along this shore, generally
geveral meters out from the present shore.

In addition, the pedestrian survey along these shores cbserved numercus
large stumps several meters out into the water, suggesting extensive erosion
since the construction of the lock and dam ae well as evidence of historic
sediment alluviation. The stumps cbserved were of large trees, all sheared
off at the same -level, presumably reflecting clearing practices in advance of
inundation of pool 8.

Evidence for historic alluviation was observed in exposed bank profiles
along the extreme northeast end of Island 120 and in several soil probes. The
highest eiposed banke at the time of the survey stood 1.4 meters above the
water level. Sediments exposed in these banks consisted of banded light and
dark, medium-fine sand suggesting recent flood aggregation. In a few places,
solid silt benches were exposed at the water level. These likely represent
the original (pre-1850) island matrix. Coring farther down the shore of '

original island gurface is entirely submerged at these places.

In addition, on the southeastermnmost isglands being'cohsideted for the
barrier igland, the survey found rock ecattered over their grassy surfaces.
This undoubtedly represents ice movement of the old rock revetment across the
igland murface, says Boszhardt. Ice-formed ramparts were cobserved at several
places along these shorelines. In front of these emall island remnants,
numerous large, old stumps alsco mark the original island shore several meters
into the water. '

In conclusion, Boszhardt states, it is clear that much of the original

erogsion or inundated from the pooling above Lock and Dam 8., While these
islands continue to erode, the survey also found that they had been subjected
to historic accretion since Euro-American clearing of the land was initiated
upstream about A.D., 1850. In light of the strategic location of the proposed
pool 8 barrier islands at a point where the Mississippi River main. channel

divides, and given documented prehistoric and early historic use of the Upper
Mississippi River floodplain by numerous succeggive cultureg, it seems likely
that archaeological deposits exist on the proposed islands, buried by post-

settlement alluvium and/or now beneath the artificially raised watex levels of
pool 8. However, no evidence for potentially sigﬁificant cultural resocurces
was located during the Phase I survey.
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Boszhardt has reported that a mussel hunter found several sites in the
Googe Island area. The sites contained ceramic materialg and burned rock
{Anfinson, Personal Communication, 17 February 1996) .

Data drawn from a recent database completed fér pool 8 shows that 138
sites exist within the floodplain and its surrounding lands, as of the spring
of 1995. Of these, 63 occur within the navigation zone. The navigation zone
is defined as the areas within the Mississippi River main channel, island and
backwater corridor and extending landward one-quarter mile past the railroad
grade or principal meander belt levee sghown on the 7.5-minute U.S. Geological
Survey quadrangle, regardless of ownership. The navigation zone also includes
publicly owned backwater sloughs in leveed districts where water levels are
controlled. The navigation zone does not include the crest of the bluff even
if it lies within the one-quarter mile corridor. Sixteen sites have been
located on islands. Thirty-one of the total rmumber of sites lie on channel
gshorelines: 21 on side channel shorelines and Ffive each on tributary and main
channel shorelines.

The nature of the sites ligted is ag follows:

Mounds: 20 A ' Petroglyphs: 2 SRR Cemetery: 21.

Habitation: 76 - Lithic Scatter: 2 - _ Shipwreck: 1
Unknown: 7 o Isclated Find: 1 : Industrial: 1

Farmstead: 1- Rock Shelter: 1.

The great'majority of these sites (96) have not been evaluated for their -
National Register significance; 15 have been found not eligible and six have
been found eligible. Four of the six eligible sites fall in the navigation
zone. :

' The Mississippi River Commission maps for pool 8 show numerous roads in
the flocodplain leading to agricultural lands and, in some cases, structures.
The presence of these roads and structures demonstrates the potential for late
19th century use of the floodplain.

~ Based upon MVAC’s findings and on past studies of pool 8, the
probability for finding sites along the shorelines of the pool is good.
However, older sites may be buried under significant levels of alluvium, The
geomorphological study being conducted in 19%6 should be able to provide
detailed information to verify or .alter this conclusion. The best strategy to
take in evaluating the impact of the various water level management .
alternatives may be archeological monitoring.




SOCIOECONOMIC SETTING

The setting of the upland areas bordering lower pool 8 can be
characterized as rural-small town. The developed communities bordering the
study area include Brownsville on the Minnesota side of the rivér, and
Stoddard and Genoa on the Wigconsin side. Brownsville has an approximate
population of 500, while the approximate populations of Stoddard and Genoa are
800 and 300, respectively. The rural areas bordering lower pool 8 contain a
mixture of agriculture and wooded areas. Flat areas on the bluff tops and in
the stream valleys are farmed. Those areas too steep for farming are wooded.

La Crosse, Wiscongin, with an urban population of over 75,000 and La
Crescent, Minnesota, (population 4,000) are located in the upper portion of
pool 8. Lower pool 8 ig bounded by transportation corridorse on both sides of
the flocdplain. Railroad tracks border both sides of the river in lower pool
8. On the Wiscongin side, State Highway 35 parallels the river, while on the
Minnesota side, State Highway 26 follows the river.

TRANSPORTATION INFRASTRUCTURE

Interstate 90 crosses the Mississippi {river mile 701.8) and Black (river
mile 3.5) Rivers, County B crosses the Black River at river mile 1.7, and
State Highway 14/16/61 crosses the Missisgippi River at river mile 697.5.
These are the only highway crossings in pool 8, and all are located in the La
Crosse area. There iB one railroad crossing in pool 8 at Miseissippi River
mile 6929.8 and Black River mile 1.0. ‘

Submerged cables and/or pipelines cross the Missiseippi River at river
miles 697.6, 637.8, and 699.8. 'Three submerged cable and/or pipeline
crogsings of the Black River occur between river miles 0.0 and 1.0.




RECREATION

Public recreation areas in lower pool 8 are Goose Island Park and Wildcat
Park. Goose Island Park is 645 acres in size and is located on the Wisconsin
side of the river at river miles 691 to 693. The park is not located on the
main channel; however, boat access to the main channel is available via Mormon
Slough and other backwater routes. The main focus of the park is for
picnicking, camping, and as an access point to the river and adjacent
backwaters, '

Wildcat Park covers 105 acres and is located on the Minnesota side of the
main chennel at river mile 688. The primary focus of this park is also for
picnicking, camping, and as an access point to the river. Recreational
fagilities and public access are also available in Brownsville, Stoddard, and
Genoa.

There are no accurate counts of the total number of boaters who use

-pool 8. Information compiled from a variety of sources suggests that pool 8
comprises 10 to 12 percent of the total boating use in the St. Paul District
{through pool 10}. A rough estimate of the distribution of use among pools, -
applied to the total number of annual boaters measured in the Economic Impacts
of Recreation study (Carlson et al., 1995), suggests there are approximately
450,000 boater vigits in pool 8 annually (nearly 175,000 boats).

Boaters can access pool 8 from 36 sites, including 15 ﬁarinas {plate 4).
Launching ramp sites are distributed Ffairly evenly up and down the pool, while
the marinas are located primarily in the upper pool. There are approximately
1,140 marina slips in pool 8, with 90 percent located in the upper stretches.

Informaticon about boaters making reéecreational lockages is quite limited
in comparison to information about commercial lockages. The total number of
recreational craft locking through Locks and Dams 7 and 8 has varied from
7,000 to over 9,000 annually in the 1990's; each lockage averages about 3.8
craft. : '

Research based on a limited sample of recreational lock users in pools 7
and 8, conducted in 1994, provides additional insight into recreational
boaters using lock 8 (Vogel, Titre, and Chilman, 1995). While the sample
surveyed was tco small to provide high confidence in the specific percentages
identified, the results provide useful indicators with regard to potential
effects of proposed water level management alternatives.




The study found that 70 percent of boaters locking through Lock 8 liwved
outside the pool 7 and 8 study area. This is in stark contrast to the boaters
who do not lock through, with 80 percent regiding in the local area.

Nearly 75 percent of the boaters using lock 8 can be considered frequént-
users of the river (boating weekly or several times monthly), with the
remaining 25 percent participating only a few times each year.

Locking through is a relatively infrequent activity for most. The
majority of boaters (70 percent} reported locking through "occasionally" or
"rarely" in comparison to the total number of trips they take on the river.

REAL ESTATE

The primary purpose of the navigation dams in the St. Paul District is to
maintain a minimum channel depth of 9 feet for navigation. To allow
navigation, project pool elevations must be maintained at or above project
pool elevation at the primary control points. Operation of the dams is
required at low and moderate flows, but the dams are not needed during high
flows, and dam gates mugst be raised from the water well before flood stages
are reached. Except for water that goee into valley storage as the inflows
increase, all inflow must be discharged.

Prior to construction of the dams, field surveys established the ordinary
high water profile. The location of the primary control point for pool 8 was
determined to be at La Crosse, Wisconsin, at river mile 696.85. Project pool
elevation of 631.0 is maintained at the primary control point, and the pool
elevation at the dam is allowed to fall as the discharge increases. Drawdown
at the dam isg limited to 1 foot so that conditions for navigation and fish and
wildlife are not'damaged by extremely low water.

On névigable lakes and rivers, the Federal Govermment can use the
riparian lands up to the ordinary high water mark for navigation, through the
right of navigational sexrvitude. By use of the mid-pool control point method
of operation, the only area above the ordinary (pre-project) high water mark
overflowed by operation of the dam is between the control point and the dam.
Thig method of regulation greatly limited the area above the ordinary high
‘water mark affected by dam operation and limited the cost to the Government of
acquiring real estate flowage rights. '

The Federal Government acquired virtually all the land in pool 8 for
establishment of the Upper Migsigsippi River National Wildlife and Fish Refuge
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and for congtruction of the Missisgippi River 9-Feoot Channel Navigation
Project. ILand and water areas were acquired in fee title, and flowage

" easement wag obtained on land around the periphery of the lower half of the
pool. The Corps of Engineers and the U.8. Fish and Wildlife Sexvice
adminigter the federally owned land in pool 8.

Fedexral land in pool & wae acquired in fee title primarily in the areas
below project pool elevation and on islands within the pool. Federal
Government rights of use on the Federal fee title land in pool 8 are complete.
There are no legal restrictions against overflowing of water on the fee title i
land. ' . ) al

In areas that would be flooded intermittently by intenticnal regulation ‘
of Lock and Dam 8 and that were above the ordinary high water mark, flowage . Bl
easement rights of use were acquired by the Federal Government prior to
initial operation. These areas extend along the periphery of pool 8 from the
primary control point at La Crosse downstream to Lock and Dam 8. Flowage
eagement rights of use were acquired for properties along the pool shoreline
between the control point and the dam that were not acguired in fee title.

Flowage easement properties were acquired along the pool shoreline in
order to encompass the land lying above the ordinary high water mark that
would be overflowed by operation of the dam. The ordinary high water mark was
a legally defined line along navigable riverg where recurring water levels.
prevented use of the land for agricultural or other purposes. In practice,
the ordinary high water mark was identified by changes in vegetation cover and
stranded debris. The flowage easements were acgquired tract by tract, not up
to any particular elevation, in order to encompase the pool downstream of the
control point at La Crosse. The landward boundaries of most of the flowage
easements, therefore, do not follow a particular elevation contour, but are
assumed to be at least a few feet above the water surface elevaticn profile of
the pool when the dam goes out of contxol at 95,000 cfs.

The flowage easement boundaries are described in the taking documents by
metes and bounds. Flowage easement boundaries around pool 8 have not been
monumented. Many flowage easement properties are narrow bands along the
shore. Flowage easements were acguired along the railroad embankments that
follow much of the pool 8 shoreline, for example, and are very narxrow. The
relationship between elevation and the landward boundaries of flowage easement
properties cammot be defined exactly, lacking detailed elevation surveys.




Righte of use on flowage easement are defined in the eminent domain
taking orders iesued for the various flowage easement properties in Federal
Digtrict Courts:

%, ..flowage easement being the full, complete and perpetual right,
power, and privilege to overflow each and all of the tracts of land described,
together with the right, power and privilege to cut, remove, and dispose of
all wood, timber, and other natural and artificial structures, projections, or
cbstructions on said land, or in the slack-water pool created or to be created
by said lock and dam, or on the margins thereof, which may in any way or st
any time shall interfere with navigation or the use of the lands and pool for
the maintenance and operation of said lock and dam, or to render said lock and
dam, or the pool created thereby, inaccessible, unsafe, or unsanitary,
together with the right to enter upon said lands from time to time, as
occasion may require for any of the purposes aforesaid.®

This language is unequivocal on the right of the Federal Government to cause
water to overflow the flowage easement property.

The Corps of Engineers acquired 9,496 acres of land and 635 acres of
easements and cobtained special rights on 14,588 acres of land and water area
in pool 8 administered Ly the U.S. Fish and Wildlife Service prior to initial
project operation (figure 2-6). All of the Corps-administered land except for
recreation areas at Googe Island Park, Wildcat Park, Stoddard Park, and at the
lock and dam have been placed under cooperative agreement for management by
the U.S. Fish and Wildlife Service as part of the refuge system. Aside from
land acquired for construction of Lock and Dam 7, the Corps of Engineers did
not acquire any land or flowage easements in pool 8 above the primary control
point.
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SECTION THREE - PLANNING CONSIDERATIONS

GOALS AND OBJECTIVES

Goals and objectives for a resource such as the Upper Mississippi.River
can vary greatly depending upon perspective. Federal and State agencies have
mandates that require them to focus on particular aspects or uses of river
resources. The public and users of the river all have their perspectives on
desired future conditions of the river, and on what functions or uses should
receive priority for management.

The overall goal for this water level management study is to improve
ecological conditions in pool 8 through water level management. The Water
Level Management Task Force collectively agreed that modifications to river
regulation that result in a more natural (unregulated) hydrologic regime would
improve ecological conditions. The Water Level Management Task Force drafted
the following overall goal for thig study.

‘Revitalize the river’s natural processes to encourage drying and
scouring to increase habitat diversity and quality for the benefit of a range
of fish and wildlife species indigencus to the Upper Mississippi River.’

A Specific objectives that describe desired future conditions are normally
dgefined in the courie of water resource plamning efforts. Specific objectives
for the future condition of pool 8 and the Upper Missiséippi River that are
ecologically sustaining and socially desired have not been defined through a
planning process for integrated management. The Water Level Management Task
Force did agree upon a set of more limited objectives to be attained through
water level management for purposes of this study. These objectives are:

1. Establish annual emergent aquatic vegetation.

3

2. Establish perennial emergent aquatic wvegetation.

3. Establish submersed aquatic vegetation.

4. Consolidate high water-content sediment.




These First four are the primary objectives for water level management
identified for this study. The following objectives relate to certain water
level management alternatives.

5. Improve tailwater habitat conditions,

6. Provide a more natural flood hydrograph.

7. ¥nable the use of excavating equipmen# to'coﬁétrﬁct ﬁabitét pfoﬁects.
Each watexr level management alternative considered in this study has oﬂe

or more asgociated objectives. These are discussed in Section 4 in the
description of the alternatives. :
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OPPORTUNITIES AND CONSTRAINTS

All systemse of river regulation have opportunities for improvement and

. constraints on change. The water regulating structure {Lock and Dam 8)

provides an opportunity to manage water levels in pool 8 for purposes in
addition to commercial navigation, Thig is a significant opportunity because
much of the pool can be affected with the use of an_ekisting water control
structure. Water level management is commonly used to improve the ecological
condition in regulated freshwater syetems. Water level management experiences
from around the world amply demonstrate that opportunity exists for improving
the ecological conditions of the Upper Missigsippi River.

‘Constraints on changing the present system of river regulation include
hydrologic,; engineering, legal and administrative constraints (Wilcox and
Willis, 1993). Lock and bam 8 has physical constraints that determine the
range over which water levelg can be managed {elevation) and how rapidly
changes can be achieved (diecharge capacity). 2Appendix B of this report
addresses the constraints asgociated with regulation of pool 8. These
constraints can be summarized as follows:

Hydrologic - Inflow to pool 8 ig largely unreguiated and is determined by
precipitation and runoff.-

Engineering - The dam design limits the range of water level regulétidn.

- Pool 8 is part of the Upper Mississippi River 9-Foot Navigation
Channel Project and must be regulated as part of this system.

- The rate of change in the releases from the dam is determined by
digcharge capacity of the gate portion of the dam, the gate'operating ;
mechanigms and controlg, and the availability of personnel to change gate
pettings.

- Distribution of flow between gates across the face of the dam is
limited by the need to avoid exceeding Yglocities that might scour the base of
the dam. <

Legal - A number of laws and regqulationg govern the regulaticn of pool 8.

- Pool 8 is part of the Upper Mississippi River 9-Foot Navigation
Channel Project, and adequate water depths for navigation must be provided.




- Regulation of pool 8 cannot inundate non-Federal lands.for which the
Federal Government has not obtained the legal rights of use such as fee title
or flowage easements.

- Changing the present system of regqulation could have significant
effects on the ecology of the river and the human environment, requiring
analysis of these potential effects and compliance with the substantive and
procedural requirements of the National Environmental Policy Act and a’number
of other laws and regulations.

Administrative - Administration of Corps of Engineers water control
management activities is described in internal agency Engineering Manual 1110-
2-3600, dated November 30, 1987. The Corps system of water control management
_imposes procedural and substantive requirements on changing reservoir
regulation plans.

Because regulation of the Upper Mississippi River is a complex, high-:
stakes enterprise, .constraints on changing the present: system are
correspondingly complex. Other than the hydrologic constraints, however, all
the constrainte on changing the present system of river regulation have been
imposed by construction of the navigation system and by laws and regulations.
These constrainte are possible to change. One area of emphagis in thies study
has been to identify and to guantify, where possible, the constraints
agsociated with water level management alternatives that involve changes to
the pregent system of river regulation.

Ecological - In addition to contraints on changing river regulation,
changing ecological conditions in the Upper Mississippi River has many
congtrainte. No single management measure, including water level management,
can be expected to bring about a major change in ecosyetem state. The decline
in aquatic vegetation that has occurzed throughout much of the Upper _
Misgissippi River has its origins in hydrologic events that affect underwater
light and nutrient availability as well as the effecte of impoundment and
river regulation. Water level management measures must be carefully planned to
avoid adverse ecological effects. Opportunities do exist for improving
ecological conditions on the Upper Mississippi River through water level
management by gimulating an unregulated hydrologic regime to the extent
practicable.




— v R

e,

SECTION FOUR - ALTERNATIVES

This section describes the water level management alternatives identified
by the Water Level Management Task Force for study and their assignment of
priority within the study process.

ALTERNATIVES IDENTIFIED

The'following water level management alternatives were identified for
study. They range from the physical modification and independent management
of small waterbodies to changes to the present system of river regulation.

SMALYL-SCALE MEASURES

Temporary Isclation and Drawdown of Small Waterbodies

Small waterbodies could be temporarily isolated and drawn down (and
reflooded) on a one-time or infrequent basie. The objective of thie

-management measure would be to establish or increase the extent of vegetation

and to consolidate sediments, thereby improving habitat conditions for fish
and wildlife. This management technique would best be suited to small
waterbodies that are already isolated from the river, or could be isolated
with a minimal amount of effort. Drawdown would typically be accomplished
with portable pumps.

Reqular Water Level Management of Small Waterbodies

Berms constructed to temporarily isolate small waterbodies could be left
in place to minimize the cost of ¢onducting subsequent drawdowns. The closure
berms could be breached to reconnect the small waterbodies with the river
following the initial drawdown, and could readily be closed with £ill or
sandbags prior to subseguent drawdowns. Permanent water control structures
could be installed to allow more water level management flexibility.
Subsequent drawdowng cculd be conducted as needed to maintain desgired
vegetation and substrate conditions.

-




MTD-SCALE MEASURES

Temporary Isolation and Drawdown of Larger Waterbodies

Large waterbodies could be temporarily isolated and drawn down on & one-
time or infrequent basis. As with the small-scale drawdown alternatives
previously discussed, the objective of this management measure would be to
establish or increase the extent of vegetation and to consolidate sediments,
thereby improving conditions for fish and wildlife.

This management technique would best be suited to waterbodies that
already are mostly isolated from the river, or could be isolatéd with a’
minimal amount of effort. Drawdown of large waterbodies could be expensive to
accomplish by pumping. An alternative measure that could be employed would be
to draw the pool down by a few feet for a short period of time to dewater the
sequestered area.

Reqular Water Level Management of Larger Waterbodies

Larger waterbodies could be permanently isolated from the river through
the use of dikes, berms, etc. Water contrxol structures could be installed to
allow more water level management flexibility. Water éﬁel management would
take place on a regular basis, or at least more freduently than with the
alternative discussed previously.

LARGE-SCALE MEASURES WITHIN THE PRESENT SYSTEM OF RIVER REGULAIION
Digcontinue 0.25-Foot Winter Drawdown

Appendix B describes winter operation for Lock and Dam 8. Under this
alternative, the 0.25-foot drawdown of pool 8 over the winter would be
discontinued. The objective is to provide slightly more water volume in
backwater areas over the winter which, in turn, would reduce habitat
reductions and fish kille associated with dissolved oxygen depletion.

The St. Paul District digcontinued the practice of winter drawdown of the
navigaticn pools in the winter of 1995-%6. The 0.25-foot change in winter
water levels is probably tooc small to monitor to determine effects on
frequency and spatial extent of dissolved oxygen depletion in backwaters, but
the effects are likely to be positive. Intensive monitoring of under-ice
conditions in Lawrence Lake in pool 8 during the winter of 1995-96 revealed
that a small increase in water level conveyed cold water and dissolved oxygen
in the lake immediately under the ice, and that subsequent decreases in water
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level resulted in removal of the oxygenated layer of water (Soballe, Rogala,
and Fischer, 1996). Water exchange may be more important than initial volume
of backwaterg at the onset of winter in maintaining dissolved oxygen in

backwater areas.

Requlation on the "High" or "Low" Side of the Regulating Band

The regulating band for pool 8 during the open water season is +0.2 foot.
With this alternative, the District would make a conscious attempt to regulate
the pool at the high or low side of thies band. Potential ecological benefits
would be to provide slightly deeper water which may improve habitat conditions
for certain organisms and provide some degree of contrel of undegirable
vegetation, or to provide slightly shallower water to improve conditions for
the growth of vegetation.

This alternative (regulation on the low side of the regulation band as
water conditicns allow during the growing season) has been successfully
conducted in pools 24, 25, and 26 in the St. Louis Digtrict. There, the
regulating band ig wider, and changes in river discharge are much larger and
more freguent. This practice has resulted in lush growth of annual vegetation
{Wlosingki and others, in preparation) which, when reflooded in the fall,
provides habitat for small fish and migrating waterfowl. Prevai%ing/xurbidity
and the wide range of water level fluctuations that occur in that reach of the
river prevent establishment of much perennial aguatic vegetation through water
level management.

Increase the Frequency of Gate Adjustments

Increasing the frequency of gate adjustments would smcooth out some of the
more abrupt changes in flow through the dam gates. Potential ecological
benefits would be to reduce the frequency and amplitude of short-term (time
scale of hours to days} water level fluctuations. A smoother stage hydrograph .
would improve habitat conditione in the extensive shallow aguatic and wetland
areas. More frequent gate adjustments during a pool drawdown would reduce .
reflooding of portions of the drawdown zone and increase the area with good.
vegetation responee.

Modify Distribution of Flow Through the Dam Gates

There is some flexibility in how flows are distributed between gates
acrose the face of the dam. The potential exists to improve tailwater habitat
conditions through changing the distribution of flow through the gates.




LARGE-SCALE CHANGES TO THE PRESENT SYSTEM OF RIVER REGULATION

Spring Pool Raiges

Normally, the operatibn of Dam 8 has little effect on spring high water
levels. It may be possible to raise water levels during years with low river
discharge in the spring to benefit species that make use of flooded habitats.

' Winter Drawdown

Under this altetnative, the pool would be drawn down to dewater backwater
areas. Thip would allow earth-moving equipment to be used to improve physical
habitat cénditions; e.g., create deep holes or channels, remove accumulated
fine sediments, and build islands.

Change the Primarv Control Point from Mid-pool to the Dam

Pool 8 has a mid-pool primary control point for flows wup to 23,000 cfs.
At flows above 23,000 cfe, control is shifted to the dam (secondary control).
Under this alternative, the control point for pool 8 would be at the dam for
all flows up to the point where the dam no longer controls the pool. Changing
the primary control point to the dam would eliminate the unnatural condition
under primary control where water levels between the primary control point and
the dam actually decrease as the river discharge is rising.

Short-term (1 to 2 weeks) Drawdowns

‘ s described for Mid-Scale alternatives, short-term drawdowns of the pool
‘could be used to draw down larger waterbodies,

Mid-term {1 to 2 months) Drawdowns

Pool 8 would be drawn down for 1 to 2 months during the growing season.
The primary purpose of the drawdown would be to exposé substrate primarily to
promote the growth of annual emergent aguatic plants. Some perennial plant
growth and sediment consclidation would alsc occur.

Long-term (entire growing gseason and longer) Drawdowns

Under this alternative, pool 8 would be drawn down for an entire growing
season or longer, perhaps through the following growing season. The primary
objective would be tc promote the growth of perennial emergent aguatic plants
and for sediment comsolidation. The growth of annual plants would also occur.
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ALTERNATIVES SELECTED FOR EVALUATION

All the alternatives identified merit further evaluation. However, the
time and funding constraints for the study required focueing on the
alternatives that appeared to have the greatest potential for providing
subgtantial benefits. Thus, the Water Level Management Task Force designated
the alternatives ar either high, medium, or low priority for evaluation.

High Priority - These altermatives would be the focus of the study
effort. The benefits and negative effects of the alternatives would be
quantified, wherever possible.

Medium Priority - These alternatives would also(baistudied; with benefits -
and negative effecte quantified, where possible. The level of effort expended 7:2
would be less than for the high priority alternatives. '

Low Priority - These alternatives would be studied only as time allows.

The benefits and negative effects would be addressed in a gualitative manner.

The alternatives were prioritized as follows. For each alternative, it
is noted whether the measure would affect the entire pool or whether it would
target specific sites within the pool.

High Priority

mid-term growing sgeason drawdowns (pool-wide)
* Jlong-term drawdowns {(pool-wide)

Medium Priority

* pmall-scale measures {site-specific)
* medium-scale measures {(site-specific)
* discontinue winter drawdowns {pool-wide)
regulate on the high or low side of the regulating band {pool -wide)
* change the primary control point from mid-pool to the dam {pool-wide)

Low Priority

increase the frequency of gate adjustments {pool-wide)

modify the distribution of flow across the dam gates (mite- spec1flc)
* gpring pool raises (pool-wide)
* winter drawdowns (pool-wide)







SECTION FIVE - EVALUATION

This section discusses the evaluation of alternative water level
'management measures. A brief description of each alternative is followed by
an evaluation of the expected effects upon river resources and river users.
In many instances, study time and funding constraints only allowed for a
gualitative evaluation of potential effects.

SMALL-SCALE MEASURES
Under this alternative, small waterbodies in the pool 8 floodplain would
be isolated and drawn down to promote better conditions for the growth of '
emergent aquatic vegetation. Initially, two options were to be evaluated:
(1) temporary isolation and drawdown, and (2) provision of closure berms and
posgibly water control structures to allow repeated drawdown in years
following the initial construction and drawdown. As cost egtimates were:
developed, it became evident that construction mobilization and berm
‘construction were the most costly items for isolating many of these wetlands.
The additional cost of adding a water control structure became a relatively '
small increment. Therefore, it was assumed that, if an area had to be bermed
‘and was over 5 acres in size, a low-coBt water control structure would be
installed to allow management of water levels on a regqular basis. For éites:
that would be isolated through the use of sandbags and/or were less than 5
acres; it was assumed that no water control structure would be added.

Initially, 33 waterbodies in pool 8 (plate 5) were identified as having
‘the physical characteristics that would lend themselves to isclation and
‘drawdowr: . Screening eliminated sites #30 and #31, and a third gite (#24 -
Lawrence Lake) was considered large encugh to be treated as a mid-scale
" meagure. Table 5-1 containg information concerning the remaining 30 sites,
while table 5-2 summarizes cost and potential area benefited information.

_ The cost approximations shown are not detailed construction_cost_' .

* estimates. They are based on construction costs experienced within the UMRS-
EMP habitat rehabilitation and enhancement projects (HREP) program. The

;. construction costs include costs for mobilization/demobilization (mob/demob),
¢ construction of low berms, and installation of a low-cost water control
structure. The sites with no construction costs are waterbodies that are

" naturally isolated by topography or man-made features such as roads and
railroads.




Table 5-1
Small Scale Drawdown Sites in Pool 8

I-)epth"‘" Ownership Dikin 4 Access Structure

Federal none required

none required

RO

21 100’ of berm es

no data Federal none required

no data |Federal none required

* Sites 24, 30, and 31 eliminated ffom consideration

** Depth data based on 1989 LTRM bathymetry; range in parenthesis indicate the most
prevelant depth range.




Table 52
Summary of Small Scale Drawdown Costs

Total

262

n.a.

750,000

$15,000

'525 000
325,000

$20,000

Estimated Estimated Average Ave Annual
Ave | Coastruction | Operational Annual Cost/Acre
Site #| Acres | Depth Cost** Cost/Event*** Cost Benefited
1 9 1 $0 $10,000 $210

550,000

52776

Mean

8.7

1n.a.

$25,000

$18,333

$5.759

$659

. * no bathymetric data available, average depth of 2 feet assumed for pumping costs
** rounded to nearest $10,000

*** rounded to nearest $5,000
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The operational costs are costs associated with a single drawdown event;
e.g., mob/demcb of pumping equipment and pumping costs. The operational cosgt
estimates do not include estimates for maintenance pumping if seepage becomeg
a problem, as predicting seepage is beyond the depth of detail of this study.
However, if seepage becomes a problem, the operational costs of maintenance
pumping could equal or exceed the costs of the original drawdown pumping.

Average énﬁua; costs were computed at the current Federal interest rate -
of 7 5/8 percent for a pericd of 25 years. The figutes include discounted
future costs for future operational "events" at years 8, 15, and 22. Each
"event® includes the estimated operational cost plus 20 percent of the initial
estimated construction cost for project maintenance for gites that would be
igolated by earth berms. For sites isolated with the use of sandbags, it was
assumed that the sandbags would have to be fully replaced for each drawdown
event.

Hggrologic[szréulié Changes

_ 'Isolation'and;management of small waterbodies would have site—spédific
'hydrologic/hydraulic effects on those waterbodies. Connectivity between
‘channel areas and the isolated water bodies would be interupted, at least on a
temporary basis., Overall, there would be no appreciable impact on the
hydrology or hydraulics of pool 8 because of the small size of the areas beirg
affected. '

As noted earlier, seepage could be a factor in the ability to maintain
drawdowns in the isolated waterbodies. The potential for seepage would need
to be evaluated ori a site-gpecific basis prior to implementation of a drawdown
‘project. '

‘Water Quality

Construction of berms and excavation of interior channels and pumping

' basins would create minor, localized, and temporary increases in suspended
solids. Drawdown of the small-scale sites by pumping would mobilize higher
water content surficial sediments, creating a suspended sclids plume at the
discharge point during the latter phases of drawdown. Upon refilling of the
gites, the oxidized sediments, coupled with leaching of standing vegetation,
would mobilize plant nutrients, creating the possibility of algal blooms
within the drawdown sitee. Flooded terrestrial vegetation within the drawdown
zones would senesce and die, depleting dissolved oxygen as the plant tissue
decomposed over the winter. Single-inlet drawdown sites would probably not
have much dissolved oxygen during winter; however, flow-through sites could
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have adequate dissolved oxygen during the winter following drawdown. If
achievable, consolidation of sediment in the drawdown sites may limit sediment
resuspension by wave action and resugpengion by fish activity. Seepage may
prevent drying of sediments.

Ecologicgl

Construction of berms and interior excavation to allow drawdown would
digturb limited areas of shallow aquatic and floodplain habitat. Berm
construction would disturb strips of floodplain habitat approximately 50 feet
wide, or about 6 acres for every mile of berm conestructed. The managed
waterbodies would be temporarily isolated from the river, preventing movements
to and from,flowing parts of the system by fish. Upon drawdown of the sites,
figh and other forms of aguatic life would be stranded and desiccated unless
"rescued." The stranded fish and macroinvertebrates in the drawdown sites
would become easy prey for eagles, herons, egrets, wading birds, mink, and -
raccoons, Most species of submersed agquatic plants in the dewatered zones
would be killed, but their seeds are resistant to dessication. Submersed
aquatic plants would rapidly recolonize the drawdown zones upon refloodiﬁg.
Most species of emergent aquatic plants pregent in the drawdown zones would
survive the drawdown period. The undesired exotic purple loosestrife (Liythrum
salicaria) would survive and probably colonize further during a drawdown.

During drawdown and dewatering of the sediments, annual plants and
seedlings of emergent aquatic plants and willows and cottonwoods would develop
in about a month and a half. The species composition and density of
vegetation that would develop would depend on a variety of factors, including
the plant propagules (seeds, tubers, and rhizomes) present in the gediment,
the seasonal timing of drawdown, the degree of sediment dewatering that
occurs, weather conditions, etc. If the drawdown sites were reflooded in the
fall to the pre-drawdown water level, the terrestrial woody and herbaceous
plants would be killed within about 1 month, along with most of the seedlings
of emergent agquatic plants. Some emergent aquatic plants could become
established in the shallowest (less than about 1 foot) depth areas of the
drawdown zones. The standing vegetation would provide good habitat for small
figh if the closure berm or water control structures were reopened to allow
fish access. The standing vegetation would also provide an abundant food
gsource for migrating waterfowl and spawning habitat for fish the following
spring. Consolidation of the gediments during drawdown sghould persist for
some time following reflooding, limiting sediment resuspension by wave action
and bioturbation, and creating good conditions for recolonization by submersed
agquatic plants. Benthic macroinvertebrates probably would recolonize the
reflooded sites in the year following drawdown.
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If the small-scale drawdown sites were kept drawn down into winter, and
were drawn down at least partially following the spring flood for the next
growing season, peremnnial emergent aquatic plants could become established in
much of the drawdown zones. This water level ﬁanagement regime would
approximate an extended period of low river discharge in an unregulated river.
Many species of emergent aquatic plante can become established only under
dewatered subsetrate conditions followed by a long and gradual increase in
water level, allowing germination of propagules and survival of seedlings
without deep reflocding before they attain gufficient height. ’

Establishment of perennial emergent aquatic plants would be deslrable in
many smaller f£floodplain waterbodies to provide habitat for fish and wildlife,
Once the plants were establighed, high water and grazing by muskrats would
reduce the extent and density of emergent plants over a number of years to the
point where another drawdown would be appropriate management.

Operations

Isolation and drawdown of the waterbodies identified in table.s-l, either
on a one-time or on a recurring basig, would have no effect on the operation
of pool 8.

Channel Maintenance

Isolation and drawdown of the waterbodies identified in table 5-1, either
on a one-time or on a recurring basisg, would have no effect on maintenance of
the navigation channel in pcol 8.

Commercial Navigation

"Isolation and drawdown of the waterbodies identified in table 5-1, either
on a one-time or on a recurring basgis, would have no effect on commercial
navigation in pool 8.

Trangportation Infrastructure

Isolation and drawdown of the waterbodies identified in table 541, either
on a one-time or on a recurring basise, would have no effect on the
transportation infrastructure in pool 8.




Water Appropriations

Isolation and drawdown of the waterbodies identified in table 5-1, either
on a one-time or on a recurring basis, would have no effect on the water
intake to the French Island generating station.

Real Estate

Twenty of the sites evaluated are located on Federal property within the
Upper Migsiggippi River National Wildlife and Fish Refuge. No additional real
egtate requirements should be necessary_for'implementation, ‘

Ten sites are located on private property. Implementation of a project
at these sites normally would require fee title acquigition, an easement, or
some other agreement with the landowner, depending upon the real estate ‘
requlations of the implementing agency, in thig instance most likely a state
natural resource agency.

Recreation

Isolation and drawdown of select small waterbodies, either on a one-time
or on a recurring basis, would have negligible effects on recreation. The
majority of sites are remote, and they are small in compariBOn to the total
size of available areas in the pool. There cculd be localized disruption to.
recreation at the eite {or sites} chosen during periods. of operation. In many
vases these gites are naturally isgolated; however, in gome ingtances they are
accessible by recreational craft. Isolation of the sites for water level
management would curtalil recreational bhoat access during the period of
isolation.

Long;term benefits to recreéationisgts would be expected, to the extent
that improvements to fish and wildlife are realized. These effects are not
defined well enough to be guantified.

lhesthetics ) - . T

Some intrusions on the natural environment would be agsociated with all
of these projects; i.e., construction activity and/or pumps running. For the
most part, these projects would be located in isolated areas. Others are
. located in areas where there is more human use. Iny adverse effects are
expected to be localized and are not considered significant. Establisghment of
vegetation in sites with little existing vegetation would be an aesthetic
improvement. -




Cultural Regources

The general effects of drawdown on cultural resources are discussed in
detail in later sections of this report upder the evaluation of pool-wide

drawdowns.

Thirty backwater sites have been identified as potential drawdown eites
for the small-scale measures (see table 5-1). Thirteen of these sites would
require the construction of a berm, five would be closed with sandbags, and 12
would réquire no structure. Implementation of the small-geale drawdowns could

also require the excavation of interior channels and pumping basins, the
acquisition of £ill from somewhere, and the construction of access to the
sites. Many of these actiong have the potential to affect archeological

sites.

In the diecussion below, the drawdown gites are divided into groups.
Five of the drawdown gite groups lie in areas with many known archeological
sites, including burials, habitation sites and hisgtoric gites. The following
groups of drawdown gitesg fall into this category:

drawdown sites 1 through 7, which lie just downstream of Lock and
Dam No. 7 or along the Black River.

drawdown gites 8 through 14, which cluster near the downstream end
of French Island or near Minnesota, Taylor and Barron Islands.

drawdown sites 25 through 29, which lie on or near Goose Island.

drawdown sites 32 and 33, which lie along the Wisconsin shore
just below Stoddard. (Site 31 algo falls within thie group, but
ig not being considered for small-scale drawdown.)

drawdown sites 15, 16, 18, 19, and 20, which lie along the
Minnesota shore. All are well back from the main channel and
follow near Minnesota State Highway 16. Although fewer known
archeological sites exist in this area, three mounds and a
petroglyph'are among those knowmn.

Due to the gignificance and density of archeclogical sites in the areas

described above, archeoclogical surveys would need to be conducted prior to any
ground-disturbing activities needed to isolate the drawdown sites for water
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level control. When a site is drawn down, an archeoclogist should survey the
exposed shoreline for cultural resources and should report the effect the
drawdown may be having on the sites found. The source of any f£ill would need
to be evaluated for cultural resources before use.

Drawdown sites 17, 22, and 23 lie among the mid-channel islands between
river miles 692 and 695. RAlmost no archeclogical gites are known to exist on
these isglands. The reason may be that they are deeply buried. Nevertheless,
archeological purveys should be conducted prior to any ground-disturbing
activities needed to isolate the drawdown spites for water level control. When
a pite is drawn down, an archeologist ghould survey the exposed shoreline for
cultural resources and should report what effect the drawdown may be having on

the sites found.

Implementaticn. Procedures

Isclation and water level management of small aguatic areas could be
implemented by river resource management agencies. Of the 30 sites identified
in pool 8, 20 are located on the Upper Mipsissippi River National Wildlife and
Fish Refuge. The U.S. Fish and Wildlife Service would be the lead agency in
implementing any management actiong at these sites.

For the 10 sites located outside the Refuge, the State natural resource
management agency would be the lead agency, working in conjunction with the
landowner, for implementing management actions at these sites.

The U.S. Figh and Wildlife Service has indicated that operation and
maintenance requirements would be serious concern with use of this management
measure on the Refuge. It is expected that this would be an important
consideration for any implementing agency in their dec151on whether to employ
this mandgement measure.




MID-SCALE MEASURES

With this alternative, large waterbodies would be temporarily isolateg
and drawn down in a manner similar to that discussed for small waterbodieg.
An analysis of pool B indicates that only one large waterbody {Lawrence Lake) -
could be isclated without a significant investment in diking systems.
Lawrence Lake is located on the Minnesota side of the floodplain between riVef
miles 690.5 and -693.0. Table 5-3 shows the depth-area relationship for
Lawrence Lake. o

Table 5-3
Depth-Area REIatlothlp for Lawrence Lake

Cumulative

Depth R e (ft Acres Parcent . .. Percent .

0.0 - 1.0 336 53 53
1.0 - 2.0 141 - 22 75
2.0 - 3.0 83 ’ 13 _ . 88
3.0 - 4.0 28 . 4 92
4.0 - 5.0 18 3. 85
5.0 - 6.0 - 17 3. 98

> 6.0 _lg 2 100

639

Initially, two drawddwn scenarios for Lawrence Lake were to be evaluated,
gravity drawdown and pumping. Bathymetric data indicates that the controlling
depth for gravity drawdown of Lawrence Lake ie approximately 2 feet. A 2-
foot drawdown would dewater approximately 75 percent of the lake. Therefore,
a 2-foot drawdown of Lawrence Lake was used as the operating scenario.

A 2-foot drawdown of Lawrence Lake by gravity would not be physically
possible durlng medium (40,000 cfg) to hlgh flow (75,000 cfs}) conditions. 1In
fact, the maximum drawdown that could be achleved at these higher flow levels
would be about 1.8 feet under cpen river conditions at 40,000 cfs. At a low
flow condition of 22,000 cfs, a 2-foot drawdown of Lawrence Lake by gravity
would regquire about a 3-foot drawdown at the lock and dam.

Because of the physical constraints and the unlikelihood that a major
drawdown of pool 8 would be undertaken solely Ffor the pﬁrpose of dewatering
lawrence Lake, pumping is the only practicable option. The effects of drawing
down Lawrence Lake by pool drawdown are included in the evaluation of the
pool -wide growing season drawdown alternatives.
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To draw down Lawrence Lake by pumping would require isolating the lake .
with a 2,000-foot-long low dike across its lower end above the area occupied
by the Lawrence Lake marina and the boathouses. This would avoid the
conflicts associated with isolating the marina and boathouses from the river.
This would reduce the area of Lawrence Lake that could be isgolated and managed
to approximately 557 acres, 429 of which have water depths of 2 feet or less.
The depth breakdown of the manageable portion of Lawrence Lake would be as
shown in table 5-4.

Table S5-4 . S :
Depth-Area Relationghip for Manageable Portion of Lawrence Lake

Cumulative

Depth Range (ft) Acres ‘Pexcent Percent
" 0.0 - 1.0 306 55 55
1.0 - 2.0 125 - 23 ' 78
2.0 - 3.0 74 13 : 91
3.0 - 4.0 ’ 23. 4 - 95
4.0 - 5.0 13 2 97,
5.0 - 6.0 12 : 2 59
> 6.0 ' 6 S R 100

Because of the level of investment required to isolate and manage an area
" such as Lawrence Lake, it was assumed for cost estimating purposes that the
dike constructed to isolate the lake would have to be more substantial and
durable than the berms used to isolate the small areas evaluated in the
previous section. It is estimated that comnstruction of a 2,000-foot dike
across the lower end of Lawrence Lake, with rock protection and a water -
control structure, would cost an estimated $300,000. The estimated cost of a
2-foot drawdown of Lawrence Lake for an entire growing meason (June 15 through
" September 30) using pumps is approximately $50,000 per event. As with the
small-scale drawdowne, this estimate does not include costs for maintenance
pumping if- seepage becomes a problem.

The same 25-year project life and cost annualization procedures were
applied to Lawrence Lake as were used for the small-scale measures. The
average annual cost of isolating and managing Lawrence Lake water levels would
be approximately $40,000, with an estimated cost per acre benefited of about
$93,




Hydrologic/Hydraulic Changes

The éonnectivity between Lawrence Lake and the river would be'eliminated
at leagt during non-flood periods. Drawing down Lawrence Lake by Pumping
would have no appreciable effect on the hydrology/hydraulics of pool 8 becayg
of the relatively small area being affected.

As discussed previously, drawing down Lawrence Lake by gravity would
require about a 3-foot drawdown at Lock and Dam 8. The hydrologic/hydrauli:
effects of this type of pool-wide drawdown are discussed later in this report
Maintaining a drawdown in Lawrence Lake after the pool was raised would :
require a closure dike and providing pumping capacity to remove seepage and
local rainfall runoff. '

Water Quality

Water quality effects of a drawdown of a larger flcodpiain watexbody such
as Lawrence Lake would be essentially the same as those described ahove for
small-gcale sites, except that construction of an isolating berm and greater
pumping volume would impose greater construction- and drawdowm-related
increases in puspended solids. If gufficient sediments were mcbilized during
drawdown, a dissolved oxygen sag could occur in the pump discharge plume. A
berm across the lower end of Lawrence Lake enabling drawdown would reduce
effective fetch and wind-induced sediment resuspension during periods of open':
water when aguatic vegetation is not abundant. A closure berm, even if left
open at some point or with a water control structure that was operated to
allow flow into and out of the lake, would greatly affect the circulation of
water between the lake and the river. Areas of Lawrence Lake with sufficient
winter diesclved oxygen would probably be reduced due to more restricted
hydraulic exchange with the river.

Ecological

Ecological effects of isolation and drawdown of a larger floodplain
waterbody such as Lawrence Lake would be similar to those described for the
small-scale drawdowns. The managed waterbodies would be temporarily isolated, -
preventing movements of figh to and from flowing parts of the river. The
Lawrence Lake gite in pool 8 has abundant emergent, floating-leaved, and
submersed aquatic vegetation, so a drawdown would not produce significant
improvement in habitat quality.

A 2-foot growing season drawdown of Lawrence Lake followed by fall
reflooding would result in about 300 to 400 acres of annual vege:aticn} and
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could result in the establishment of up to about 300 acres of emergent agquatic
plants. £BEn extended drawdown regime designed to establish emergent aquatic
plants could result in much of the lake converting to stands of emergent
vegetation, covering up to about 400 acres. Increased. extent of emergent
aquatic plants in Lawrence Lake could improve habitat conditions for nesting
and migrating waterfowl. This could have positive or negative effects on
other forms of fish and wildlife depending on individual species requirements.
This would need to be fully evaluated during pre-implementation studies.

Operations

Isolation and drawdown of Lawrence Lake, either on a one-time or a '
recurring basis, would have no effect on the operation of pool 8.

Channel Maintenance

Isolation and drawdown of Lawrence Lake would not be expected to have any
adverse effects on the maintenance of the navigation chammel in pool 8.

Commercial Navigation

‘Isolation and drawdown of Lawrence Lake would not be expected to have any
adverse effects on commercial navigation.

Transportation Infrastructure

Isoclation and drawdown of Lawrence Lake, either on a one-time or a
recurring basis, would have no effect on the transportation infrastructure in
pool 8,
Hater ropriation

Isolation and drawdown of Lawrence Lake, either on a one-time or a
recurring basis, would have no effect on the water intake to the French Island

generating station.

Real Estate

Lawrence Lake is located entirely on Federal property within the Upper
Migsissippi River National Wildlife and Fish Refuge. No additiconal real
estate reguirements should be necessary for implementation.

L



Recreation

Isolation and' drawdown of Lawrence liake, either on a one-time or a
recurring basig, would have negligible effects on recreation. There could be
localized digruption to recreation on Lawrence Lake during periods of
operation; however, there are nearby sites that could serve as substitute
areas during those times.

Igolation of lLawrence Lake with a dike would prevent direct access by
boat from the Misgissippi River. Alternative accesses would need to be
provided for continued use of the lake for recreational activities requiring a
boat. I

Long-term benefits to recreationists would be expected, to the extent
that improvements to figh and wildlife are realized. These effects are not
defined well enough to be quantified.

Ddegthetice -

The construction of a dike across the lower end of Lawrence Lake would
present a visual intrusion on a relatively undisturbed area. Boathouses and a
marina are located immediately downstream of where the dike would be
constructed, so there is some existing development in the area. ' The dike
would be visgible to the boathouse users, marina users, and from State Highway
26. The dike would also be visgible to boaters on the Misgissippi River from
certain angles.

The- drawing down of Lawrence Lake would create over 400 acres of mud
£lat. For the most part, this would not be visible to the general public
unless they took specific efforts to view the area. Odors emitted from the
exposed sediments and decaying vegetation would likely be detectable by the
boathouse and marina users under conditions of northerly winds.

Cultural Resources

Lawrence Lake is the only large backwater area being considered for a
mid-scale drawdown. Tb isolate the lake, a 2,000-foot-long dike would have to
be built. Once the dike was built, the water would be drawn down 2 feet,
although at main channel flows over 40,000 cfs, this would not be possible.

One mound is near Lawrence Lake and many prehistoric habitation sites lie
in the river valley adjacent to the lake. Therefore, archeoclogical surveys

would need to be conducted prior to any ground-disturbing activities. If the
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lake were drawn down, an archeclogist should survey the exposed shoreline -for
cultural resources and should report what effect the drawdown may be having on
any sites found.

Implementation Procedure

Lawrence Lake is located within the Upper Migpissippi River Naticnal-
Wildlife and Fish Refuge. Therefore, the U.S. Fish and Wildlife Service would
be the lead agency in the implementation of any action inveolving the isoclation
.and drawdown of Lawrence Lake. Because of the scope of such a project,
implementation would require a coordinated effort involving the Service, the
Corpe of Engineers, the Minnegota and Wisconsin Departments of Natural
Resources, and the public.




LARGE-SCALE MEASURES WITHIN THE PRESENT SYSTEM OF RIVER REGULATION

DISCONTINUE 0.25-FOOT WINTER DRAWDOWNS

Under this altermative, the St. Paul District would discontinue winter
drawdowns of 0.25 foot at the primary control point. This alternative was
implemented District-wide during the winter of 1995-96.

Hydrologic/Hydraulic Changes

_ Under low to moderate winter discharge levels, up to 0.25 foot more water
would be present in the pool. This effect would be moet proncunced near the
dam, and less evident in the upriver portions of the pool.

Water Quality

Winter water quality conditions can be expected to be better in backwater
areas due to the increased volume of water and mass of dissolved oxygen at
ice-over. Oxygen depletion which occurs in many backwaters during winter
would be less extensive due to the greater mass of dissolved oxygen in the
slightly higher water colunn. While this effect probably occurred during the
winter of 1995-96 in St. Paul District poolg, it would be very difficult to
measure the reduced extent or frequency of disesolved oxygen depletion due to
elimination of the historically practiced 0.25-foot winter drawdowns of the
navigation pools.

Ecological

Reduced magnitude, spatial extent, and frequency of winter oxygen
depletion in river backwaters would increase the availability of suitable
overwintering habitat for lentic fishes. Increaped habitat could improve
overwinter survival and condition of fish, possibly having some positive
population-level effects.

The slightly higher and slightly more stable winter water levels could
also benefit furbearers such as beaver and muskrat, whose dens and foraging
areas are sgubject to changes in winter water levels,

This alternative was implemented District-wide during the winter of
1995-96. At present, it is too early to determine the effects of
discontinuing the winter drawdown.



Operations

Discontinuing winter drawdowne would have no effect on water control or
the operation of Lock and Dam 8. ‘ ‘

Channel Maintenance

3

Discontinuing winter drawdowns would have no effect on maintenance of the
navigation chamnel in pool 8.

Commgrc{al Navigation

Discontinuing winter drawdowns would have no effect on commercial
navigation in pool 8,

Trangportation Infrastructure

Discontinuing winter drawdowns would have no effect on the transportation
infrastructure in pool 8.

Water Appropriations

Digcontinuing winter drawdowns would have no effect on the water intake
to the French Island generating station.

Real Egtate
Discontinuing the 0.25-foot winter drawdown would require no real estate
action because it is an operatiomal modification within existing St. Paul

District pool operation authority.

Recreation

Discontinuing winter drawdowns would have no effects on recreation during
the periods of operation. Long-term benefits to recreationiste would be
expected, to the extent that improvements to fish and wildlife are realized.
These effects are not defined well enocugh to be quantified.

Degthetics

Discontinuing winter drawdowns would have no aesthetic effects.




Cultural Regources

Discontinuing the 0.25-foot winter drawdown would probably not have much
effect on cultural resources in pool 8.

Implementation Procedure

The St. Paul District has the authority to implement this alternative and
actually began implementation during the winter of 1995-96. At some point in
the future, an evaluation will need to be conducted to determine whether to
continue with this method of regulation.




REGULATION ON THE "HIGH" OR "LOW® SIDE OF THE REGULATING BAND

Puring the summer, a tolerance of +0.2 foot is allowed at the pool
control point, while during winter, the tolerance is 0.3 foot. Under this
alternative, pool regulation would be targeted toward keeping pool levels at
the upper or the lower limite of the regqulating band during the growing season
as river discharge allows. During winter, pocl regulation would be targeted
toward keeping pool levels at the ﬁpper limite of the regulating bhand. .

Hydrologic/Hydraulic Changes -

'Regulation at either the "high" pide or "low" side of the operating band
could require more frequent gate adjustments because water control persommel
would be trying to regulate the pool within a narrower band. ¥For example, if
the goal was to operate on the "low" side of the band during the summer, water
control personnel would, in effect, try to maintain the pool between project
pool and -0.2 foot. Thie could be difficult to accompligh without freguent
gate adjustments.

Water alit

Slightly lower water levels dutring the grcﬁing'season should not have any
‘significant effect on water guality, other than to slightly reduce water
exchange in backwater areas. This could result in minor increases in the
density of algal blooms in some backwater areas. Slightly lower water surface
elevation would increase the area of substrate subject to wind-driven sediment
resuspension.

Slightly higher water levels during the winter would have essentially the
same minor but positive effects on dissclved oxygen concentrations as
depgeribed earlier for the elimination of winter pool drawdowns.

Ecological

Ecological'effects of regulating on the high or low side of the
regulating band would be minor, and likely not be measurable. Slightly lower
water levels during the growing season would further isolate some backwater
areas, result in somewhat denser or more frequent algal blooms, and somewhat
increase the substrate area subject to wind-driven sediment resuspension. The
slightly lower growing season water levels could result in some increase in
emergent plants growing in the narrow band dewatered by this requlating
strategy. Slightly higher winter water levels would have the same minor but
positive effects as described for elimination of the winter pool drawdowns.
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Operations

Regulation on the high side or the low side of the regulating band would
have some effect on water control operatibns, as water contreol personﬁel woulgd
be required to try to regulate the pool to what, in effect, would be a
narrower operation band. &As noted earlier, this method of operation could
require more frequent gate adjustments. At some point, the frequency of
adjustmente required may exceed the capabilities of the lock and dam persgonnel
to implement them. The availability of lock and dam personnel to make gate
changes is highly wvariable depending upon time of year, week day versus
weekends, day shift versus night shift, and lock operation requirements to
name a few. Further analysis would be required (see "Implementation
Procedure™ below) to determine the capabilities of lock and dam personnel to
make additional gate changes.

Chamnnel Maintenance

No significant effect on maintenance of the’navigation‘channel would be
expected from operating either on the high side or the low s8ide of the
operating band. If operation was on the high side of the band, knowing that
there would be an additional 0.2 foot of water could in marginal instances
delay the deciegion to dredge at a particular site to see if conditions improve
naturally. Conversely, if operation was on the low side of the band, knowing
that there would be 0.2 foot less water could in marginal instances
precipitate a decision to dredge instead of delaying to see if conditions
improve naturally. -

Commercial Navigation

Intuitively, operation on the high gide of the band should benefit
commercial navigation by providing slightly greater water depths, and
operation on the low side of the band should adversely affect commercial
navigation by providing slightly lower water depths. The effects would be
realized in minor differences in navigability and fuel efficiency. In neither
instance, however, are the effects guantifiable.

Transportation Infrastructure

Regulating on the high side or the low side of. the regulation band would
have no effect on the transportation infrastructure in pool 8.



Water Appropriations

Regulating on the high side or the low side of the regulation band would
“have no effect on the water intake to the French Island generating station.

Real Estate-

Regulation on the high or low side of the regulating band would require’
no real estate action because it is an operational modification within
existing St. Paul Diptrict pool operation authority.

Recreation

Regqulating on the high side or the low side of the regulation band would
have negligible effects on recreation. Higher water levels could slightly
improve accegs to some backwater areas, while lower levels could slightly '
hinder such access. In either case, the levels being considered are currently
commonly experienced and would not dramatically change the quality or quantity
of recreation in the pool.

Long-term benefits to recreationigts would be expected, to the extent
that improvements to fish and wildlife are realized. These effects are not
defined well enough to be quantified.

Aesthetice

Regulating on the high or low side of the requlation band should have no
aesthetic effects. '‘These minor changes in water surface elevation would not
be discernible. '

‘ Cultural Resources

Regulating the pool on the high or low side of the band would probably
not have much effect on cultural resources in pool 8. However, the general
igsues of site inundation and erosion as discussed for the growing season
drawdowne pertain here.




Implementation Procedure

The St. Paul District has the authority to implement regulation on the
high or low side of the operating band. The most likely procedure would he to
implement regulation on the high side or low side of the regulating band for a
fixed pericd of time coupled with a monitoring plan designed to evaluate the
effects of the selected method of regulation from all perspectives, includihg
envirchmental benefits, operational costs, and other effects. At the end of -
the fixed period, the monitoring results would be evaluated to determine
whether to continue with this method of regulation.

Changing to a wider regulating band would require an analysis of the
effects of such a change and approval from Headquartere, U.S. Army Coxps of

Engineers.,



INCREASE THE FREQUENCY OF GATE ADJUSTMENTS

Under this altermative, the frequency of gate adjustments would be
increased to smooth out some of the more abrupt changées in flow through the
dam gates. The current practice under mopt conditions is to make a single
‘gate change in the morning. At certain times, if river conditions warrant, a.
morning and afternoon gate change may be made. -

Eydrologic/Hydraulic Changes

Increasing the frequency of gate openings would smooth out short-term
- stage variations in headwater at the dam. Short-term variation for the period
May 5 through Bugust 13, 1996, is shown in figure 5-1. The variations during
this period were generally 0.5 foot or lese, and are considered typical of
what would be expected during most summer periods.

¥Yater Quality

_ Smoothing the discharge hydrograph thrbugh more frequeéent gate changes
would not have any significant effects on water guality. Water exchange
between the flowing chamnels and embayments and single-inlet backwater areas
would be reduced, perhaps allowing greater development of algal blooms.

Ecological

Reducing the amplitude and frequency of water level fluctuations by more
frequent gate changes would have some positive effects on vegetation, small
fish, and furbearers in littoral areas. The frequency of watering/dewatering
ghallow areas would be reduced, allowing development of wvegetation and _
aggociated aquatic life with reduced frequency of disgturbance. The greatest -
positive effect might be with increased survival of young-of-year fish which
make use of shallow littoral habitats as nursery areas.

Operatione

Increasing the mumber of daily gate adjustments would require water
control pergonnel to take this into account as part of making daily water
control decisions. Additional effort reguired at the lock and dam to make
additional gate adjustments would be highly variable depending upon the
. gituation. Generally, lock and dam staffing levels are barely sufficient for
current operational needs. More frequent gate adjustments would likely
require an increase in lock and dam staff levelg and/or automation of gate
mechanisms and controls.
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Channel Maintenance 1

Increasing the frequency of gate adjustments at the dam would have no
effect on maintenance of the navigation channel in pool 8.

Commercial Navigation

Increasing the frequency of gate adjustments at the dam would have no
effect on commercial navigation in pool 8. ‘

Transportation Infrastructure

Increasing the frequency of gate adjustments at the dam would have no
effect on the transportation infrastructure in pool 8.

Water BAppropriations.

Increasing the frequency of gate adjustments at the dam would have no
effect on the water intake to the French Island generating station.

Real Estate

Increasing the frequency of gate adjustments would reguire no real estate
action because it is an operational modification within existing St. Paul
District pool operation authority.

Recreation

Increasing the frequency of gate adjustments at the dam would have
negligible effects on recreation. Control of water levels has been identified
as an issue of concern among boaters on the UMRS (Carlson et al., 1995), and
"smoothing out" the changes would be seen as an improvement; however, water
level changes caused by changes in river flow would still be predominant.

Long-term benefits to recreationists would be expected, to the extent
that improvements to fish and wildlife are realized, Thege effects are not
defined well encugh to be quantified.

hegthetics

Increasing the frequency of gate adjustments would have no aesgthetic
effects. The changes would not be visually discernible to the average river
user.




Cultural Resources

Increasing the frequency of gate adjustments would probably have no effect
on cultural resources in pool 8.

Implementation Procedure

The St. Paul District has the authority to implement this alternative.
Specific modifications to existing procedures would require further evaluation
on a site-specific basis to determine if the benefits to be achieved warrant
the additional costs.

The St. Paul District is currently conducting a study on the feasibilify
of automating gate operations from the lock and dam house. The study is using
Lock and Dam 7 as the pilot location and is scheduled to be completed in 1997,



MODIFY DISTRIBUTION OF FLOWS THROUGH THE DAM GATES SO
' A

i” Under this alternative, flows through the dam gates would be distributed : 3
through the dam gates to maximize tailwater habitat values, within limite that [

would avoid scour at the base of the dam.

ﬁ&drologic[ﬂxdrgulic Changes

. Small variations in distribution thrOugh the gates may be possible;.
however, past problems with large scour holes developing downstream of the dam

£ 4 .
may have been caused by inadvertent uneven gate openings.

- Releéses through the individual gate bays could be concentrated to the
center of the dam or to one side or the other (within limits imposed by the

 lock.

ali
Changing the distribution of flow through the dam gateé would have no

ﬁfect on water guality.

cological

The combination of depth, velocity (and associated turbulence) and

ubstrate type is a key factor in tailwater habitat. Fish concentrate in the

éilwater areas because of the barrier to upriver movement imposed by the dam,
Some species, notably

éﬁﬁ’becauae of the diversity of habitat present.
élléye and sauger, spawn in tailwater areas and provide a popular sport

iéhery. Changing the distribution of flow through the dam gates could
increase the spatial extent apd temporal occurrence of specific habitat
@nditions needed by spawning saugers, walleye, sturgeon, and paddlefish.

o ‘The velocity pattern in the tailwater could also be adjusted to provide
an attracting flow adjacent to the lock wall, perhaps increasging the number of
fish that would be attracted into the lock for "locking through® fish.

: These measures to improve tailwater habitat conditions could have a.
ositive, although probably ungquantifiable, effect of fish populations and

port fishing opportunity.




Operations

Modifying the distribution of flow through the dam gates would require
minor additional consideration on the part of lock and dam persommel. The
amount of allowable change from the existing pattern of releases from dam
gates would vary with each dam, depending on the number of gates, condition of
the scour protection at the base of the dam, etc.

Channel Maintenance

Modifying the distribution of flow through the dam gates would have no
effect on maintenance of the navigation channel in pool 8.

Commercial Navigation

Modifying the distribution of flow through the dam gates would require an
evaluation to insure that there were nc effects on tows approcaching or leaving
the lock chamber. It is posgible that modifying the pattern of releases

through the dam gates could have some effect on navigability in the lock
approaches, either negatively or positively, by affecting outdraft currents.

Transportation Infrastructure

Modifying the distribution of flow through the dam gates would have no
effect on the transportation infragtructure in pool 8.

Water Appropriations

Modifying the distribution of flow through the dam gates would have no
effect on the water supply intake to the French Island generating station.

Real Estate

Modifying the distribution of flow through the dam gates would require no
real estate action because it is an operational modification within existing
St. Paul District pocl operation authority.




Recreation

Modifying the distribution of flow through the dam gates would have
negligible effects on recreation. Thig change could affect fishing conditions
in the tailwater areas, although the extent is unknown.

‘Long-term benefits to recreationiste would be expected, to the extent
that improvements to fish and wildlife are realized. These effects are not
defined well enough to be quantified.
desthetics

Mcdifying'the distribution of flow through the dam gates would have no.
effect on aesthetics. The changed flow distribution would not be visually .
discernible to the average river user.

Cultural Resources

Modifying the flow through the dam gates would probably have no effect on
cultural resources in pool 8. ‘

Implementation Procedure

The St. Paul Digtrict has the authority téo implement this alternative.
Further evaluation would be required to determine specific objectives for
velocity patterns in tailwater areas. 'Two-dimengional hydraulic modeling
would have to be employed to examine alternatives for achieving objectives for
velocity patterns and habitat conditions in tailwater areas, to insure that
unacceptable scour conditions below the dam are not created, and to evaluate
potential effects on tow navigation in lock approaches.




LARGE-SCALE CHANGES TO THE PRESENT SYSTEM OF RIVER REGULATION

WINTER DRAWDOWN

Under this alternative, the pool would be drawn down to dewater backwater
areas. For evaluation purposes, it was assumed that the pool would be drawn
down prior to freeze-up; i.e., by December 1. To accompligh this, drawdown of
the pool would have to begin by mid-November. The pool would be held at the -
target elevation throughout the winter. fThe pool would be refilled in March
to insure adequate water for the opening of the navigation season in the
spring.. ‘

A winter drawdown would enable use of wide-tracked excavation equipment
{bulldozers with frost-rippers, backhoes) onto the dewatered and frozen bed of
the backwater areas. Channels to allow more complete future drawdowns, berms
to isolate and draw down smaller waterbodies, deepened areas, and islands
could be readily comnstructed during a winter drawdown. These measures, in
combination, could improve the guality and diversity of habitats following
reflooding.

Hydrologic/Hydraulic Changeg

Hydrologic/hydraulic changes for winter drawdown would be similar to
drawdowng described later in this report for growing season drawdowns.

Water Quality .

Mobilized sediment and oxygen-demanding materials draining from backwater
areas would probably not greatly affect dipmolved oxygen in the receiving
channel parts of the river during drawdown, due to the prevailing cold water
temperatures and high solubility of oxygen in cold water. Winter drawdown
would dewater and greatly reduce the volume of backwater areas. Many
backwater areas would become isolated from flow. The hydraulic exchange rate
with remaining bhackwater areas would be greatly reduced. Many backwater areas
with water remaining in them would be subject to ice contact (freezing to the
bottom} and disscolved oxygen depletion.

Ecological

Winter drawdown would impose a major disturbance on a system that has had
stable winter water levels for nearly 50 years. A winter drawdown to open-
river conditions would dewater approximately 15,000 acree in pool 8. Some
mobilization of sediment would occur, deepening shallow areas and filling
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deeper areas. Some headcutting {riverbed degradation} of tributaries could
occur during the drawdown due to the reduced base elevation and increased .
gradient in the lower reaches of the tributaries. This could result in
accelerated delta formation at tributary mouths. Some dissclved oxygen sag
areas could occur where backwater areas drain into channels. Exposed
sediments would dewater somewhat before freezing to a depth of about 6 inches.

Fish mostly would escape to channel areas or deeper backwaters that would
not be subject to drawdown. Many of the remaining backwaters isolated by
drawdown would be subject to oxygen depietion and fish kills over the winter.
Most speéies of submersed aguatic plantg in the drawdown zone would be killed,
as would most macroinvertebrates and molluscs, including zebra mussels and any
Federally endangered Lgmpsilis higginsi occurring in the drawdown zone. Bank-
and hut-dwelling furbearers would be left stranded and exposed to predation.
Depending on the timing of the start of a winter drawdown, migrating birds
would be denied use of the drawdown zone habitats. Some migrating birds such
as shorebirds, could be provided a greatly increased foraging habitat area for
a short time before freeze-up.

A winter drawdown alone would probably not result in much consolidation
of soft sediment. Following reflooding, fish, submersed aquatic plants and
benthic macroinvertebrates would gradually recolonize the drawdown zone. This
recolonization process could take several years to attain pre-winter drawdown
conditions. Molluscs, especially Unionids, would require many years to
repopulate the drawdown zone.

A winter drawdown, if conducted to allow for winter excavation for
habitat project construction, and preceded or followed by a growing season
drawdown to consclidate sediment, would provide conditions conducive to the
egtablishment of emergent aquatic vegetation.

Operationg

A winter drawdown would require minor additional efforts by water control
personnel during the drawdowns and refilling of the pool to minimize the
effects on the rest of the sgystem.

Winter drawdown could require additional effort of the lock and dam
staff. Winter drawdown may require additional measures at the locks and dams
to account for freeze-up of the gates and other equipment that would normally
be submerged. In addition, refilling of the pool in time for the navigation
season may redquire operations at the lock and dam during the late winter that
would normally not take place until spring.
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Channel Maintenance

Assuming the pool would be refilled before the opening of the navigation

season, no adverse effects on maintenance of the navigation channel in pool g
would be expected.

Commercial Navigation

Winter drawdown would require closing the navigation season in pool § by
November 15, This would regult in an early closing of the navigation season
throughout the St. Paul District above pool 8 except for local traffic. An
evaluation of early closure indicates that a November 15 closing could result
in economic losses of up to $6 to $7 million to the commercial navigation
industry. The effects would be highly variable depending upon the year and
when ice conditions would close the channel naturally.

Transportation Infrastructure

Winter drawdown should have no effect on Ehe highway and railroad bridges
in pool 8. These bhridges are located in the upper end of the pool above river

mile €97 where the maximum drawdown would be 4 feet or less below normal pool
elevation.

Railroads run adjacent to pool 8 on both sides of the river. A potential
stability concern with a drawdown (especially a large drawdown) would be if
large areas of water were trapped landward of the railroad embankment. This
trapped water would apply lateral forces to the embankment that could lead to
failure. ‘A review indicates there are no large areas of water lying landward
of the railroad embankments in pool 8, especially in the lower portion of the
pool where the largest drawdowns would occcur,

Water lAppropriations

Winter drawdowns should have no adverse effect on water supply at the
French Island generating station. Even if the pool were fully drawn down,
Black River.flows passing the Lake Onalaska spillway would still be in the 500
to 800 cfs range which would more than suffice for the station’s needs. The

station’s intake pipes would still be submerged by more than 6 feet even under
low flow conditions.




Real Egtate

The Government would not have to acquire additional real estate rights to
draw the pool down. Non-Government riparian owners may claim their property
values or the property itself is being'adversely affected due to aesthetic.
effects, lost recreational opportunities, the need for cross fences on
pastures, etc. These would have to be evaluated on a case-by-case bhasis.

Conversely, improvements in habitat quality could increase property
values for riparian owners.

Recreation

Winter drawdowns could have negative effects on ice fishing, to the
extent that available areas for fishing would be reduced. Long-term benefits
to recreationists would be expected, to the extent that improvements to fish
and wildlife are realized.  These effects are not defined well encugh to be
quantified.

Aestheticg'

The aesthetic effects of a winter drawdown would be highly variable
depending upon the extent of the drawdown and winter weather conditions. The
larger the drawdown, the more exposed area there would be. If the drawdown
occurred during a winter with little or no snow, it would be more visually
evident. Conversgely, a heavy enow cover would tend to mask the drawdown.

Cultural Regources

A significant winter drawdown has the potential to affect cultural
resources in pool 8. The general issues of gite inundation and erosion asg
digcussed later in this report for growing seasgon drawdowneg pertain here. Any
fluctuations in the pool’s levels should be accompanied by site monitoring and
a mitigation plan. The use of heavy equipment to build berms or excavate
channels or ponds would reguire cultural resources surveys in advance of any
work. The potential to affect cultural eites increases with the level of
ground disturbance and the extent of drawdown.




Implementation Procedure

Implementation of a winter drawdown would require a feasibility level
study and approval through Corps of Engineers channels, Congressional action
would be required because use of this management technique would not be in
compliance with the Anti-Drawdown Law.

The "Anti-Drawdown Law" passad'by Congress on March 10, 1934 prevents
drawdowns of the pool for flood control purposes. The act, entitled "An act
to promote the conservation of wildlife, fish and game, and for other _
purposes, " was amended by Public Law 732 on August 14, 1946 and by Public Law
697 on June 19, 1948 to include the following new section.

16 U.S.C. 665a applies directly to the St. Paul District in its provision
that:

In the management of exigting facilities (including locks, dams, and
pools) in the Mississippi River between Rock Island, Illinois, and
Minneapolis, Minnesota, adminigtered by the United States Corps of
Engineers of the Department of the Army, that Department is hereby
directed to give full consideration and recognition to the needs of fish
and other wildlife resources and their habitat dependent on such waters,
without increasing additional lizbility to the Govermment, and, to the
maximum extent possible without causing damage to levee and drainage
districts, adjacent railroads and highways, farm lands, and dam
structures, shall generally operate and maintain pool levels as though
navigation was carried on throughout the year.




SPRING POOL RAISES

In years of low spring flow, water levels would be raised to benefit
species that make use of flooded habitats.

Hydrologic/Hydraulic Changes

The existing fixed crest spillways at Lock and Dam 8 are at elevation
£31.0. Raisging the pool above this elevation at the dam would reguire adding
flashboards for a small temporary pool raisge., BAnnual raises of the pool or a
‘raise that is more than 1 foot above the existing fixed crest spillway may
reguire permanent modifications to the fixed crest spillways and stilling
basins. Pool raises above 2 to 3 feet may not be possible to maintain for low
discharges without major modification to the tainter gates, roller gates and
gate sills.

Water lit

. An intentional epring pool raise would inundate some floodplain
terrestrial areas. Suspended materials would settle out in the overbank
areas, and dissolved organic materials would be leached into the water from
the flooded vegetation and soils. Large quantities of leaves and woody debris
would be transported from the floodplain into backwater and channel areas.
These phenomena occur during natural spring floods and would not impose any
adverse effects.

Ecological

An intenticnal pool raise in the spring during years with minimal spring
runoff could be employed as a management measure to increase productivity of
riverine life through a controlled "flood pulge." The pocl level could be
raised to provide flooded terrestrial vegetation used by northern pike and
walleyes for spawning. The pool level could be maintained at a higher and

gradually declining level intco early June, providing good habitat conditions
 for young-of-year fish, waterfowl broods, and wading birds. This water level
management could have a minor but positive effect on abundance of f£ish and
other organisms dependent on flooded vegetation habitats in the spring.

Operationg
An intentional raise of water level during spring above project pool
level would require modifications to the overflow spillway and perhaps the dam

gates, such as flashhoards, in order to attain the higher pool levels.
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Additional efforts required of the lock and dam staff could be substantial, if
expendable flashboards were used along the crest of the overflow spillway and
on the top of the dam gates. ’

Implementation of this altemrmative would likely require additional effort
on the part of water control personnel to minimize the effects on the

remainder of the system.

Channel Maintenance

No adverse effects on channel maintenance would be expected from a spring
pool raige.

Commercial Navigation

No adveree effecte on ccmmefcialrnavigation would be expected'from a
spring pool raise.

Transportation Infrastructure

Increasing spring water levels would not be expected to have any effects
on the trangportation infrastructure in pool 8.

Water ropriations

Increasing spring water levels would not be expected to have any effects
on the water intake to the French Island generating station.

Real Estate

. Spring pool raiees would not have any adverse real estate ramifications
as long as the water levels did not exceed the limits of Federal fee title or
eagement boundaries. An intentional raise above project pocl levels that
exceeded the existing flowage easement boundaries would require obtaining real
estate rights of use, either flowage easements or agreements with landowners.
In addition to the actual cost of the real estate rights, there would be
surveying and administrative costs associated with the acquisition. These
costs cannot be guantified without further detailed study.
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Recreation

Increasing spring water levelg would have no noticeable effects on
recreation. Long-term benefitg to recreationiste would be expected, to the
extent that improvemente to fish and wildlife are realized. These effects are
not defined well enough to be quantified.

hesthetics

Spring pool raises would not be expected to have any appreciable visual
effects. Spring high water is a normal condition on the river, and most river
usere, unless made aware of it, would probably not even realize the high water
was a managed condition and not a natural event.

Cultural Resources

Raising the pool level in the spring has the potential to affect cultural
resources in pool 8. BAg Lock and Dam 8 is eligible for the National Register,
any modifications to the dam would have to be coordinated with the Wisconsin
State Historic Preservation Office and the Advisory Council on Historic
Preservation. -

Implementation Procedure

A feasibility study would be needed to establigh the parameters that
would trigger a spring pool raise, ite limits, and duration, properties
affected, real estate righte of use that need to be acquired, modifications to
the dam needed, and river regulation strategy. A plan to conduct intentional
spring pool raises would have tc be approved by Corps of Engineers
Headquarters. Congressional action could be needed depending on the magnitude
of the proposed cperational modification.
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CHANGE THE PRIMARY CONTROL POINT FROM MID-POOL TO THE DAM

Currently, when flows are less than 23,000 cfs, the pool is regqulated to
maintain an elevation of 631.0 at the primary control point at La Crosse,
Wisconsin. At flows from 23,000 cfs through 95,000 cfs, the pool is in
gecondary control with an elevation of 630.0 maintained at Lock and Dam 8. At
flows over 95,000 cfs, pool 8 ig unregulated by the dam.

Under this alternmative, there would be no primary and secondary control
pointe for pool 8. The pool would be regulated at the dam at elevation £31.0
for all flows up to the point where the gates are pulled and the pool becomes
unregulated. This is the method of pool regulation used for pool 10 and for
the navigation pools in the Rock Island District.

The alternative of regulating the pool at the dam at elevation 630.0
would be an option identified during the study by the WLMTF. This option was
not evaluated under this altermative because regulating the pool at elevation
630.0 would be a "drawdown' in comparison to existing conditions. The 1-foot
drawdown evaluated under the growing seascn drawdown alternatives generally
depicts conditions where the pool is regulated at elevation 630.0.

Bydrologic/Hydraunlic Ch e

Changing the primary control point from mid-pool to the dam would require
changing the primary and secondary pool elevation to 631.0. Changes in water
surface profiles for three levels of discharge are shown on figure 5-2. Under
this method of operation, the gates would not have to be lifted out of the
water until a discharge of 105,000 ¢fs was reached, as compared to 95,000 cfs
under current operating procedures,
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Water Quality

A change in the control point to the dam and the associated rise in water
levels in the downriver portion of the pool would have the short-term effect
of continuously inundating what were previously floodplain terrestrial areas.
The terrestrial vegetation would be killed, and organic materials would be
leached from the soil and senescing vegetation into the water. This effect
would occur during the first month or two following change in pool regulatiom,
but would probably not be noticeable. The rate of water exchange in some
backwater areas would be slightly reduced by the somewhat higher pool water
surface, probably resulting in slightly greater algal densities during the
surmer. ‘The higher water levele would have the positive effect of reducing
the extent and fregquency of winter oxygen depletion in shallow backwater
areas. The reduced magnitude and frequency of water level fluctuations
associated with a change in control point to the dam would also reduce the
rate of water exchange in shallow and single-inlet backwaters by reducing the
"tidal" exchanges that occur during changes in water level.

Ecological

Changing to control at the dam would result in a rise in water levels of
from 1 foot at the dam to less than 0.5 foot in the upper reaches of the pool.
The area affected by increased water levels could not be quantified within the
limits of this study. However, a rough approximation of the area that could
potentially be affected can be made as follows. The change in water levels
with a 1-foot drawdown at 22,000 cfs is nearly the mirror image of the change
in water levelse associated with a change in the primary control point at
22,000 cfs. A 1-foot drawdown at 22,000 cfs would expose about 4,600 acres.
.If the assumption is made that the rate of change in pool topography and
bathymetry is relatively'constant in the range of +1 foot of project pool,
then the change in primary control point could increase water levels to cover
an additional 4,000 to 5,000 acres in pool 8 when fiows are at 22,000 cfs.

The area within the routine i-foot drawdown zone in pocl 8 includes about

2,800 acres of gubmersed vegetation and 1,200 acreg of emergent aquatic
vegetation. Changing to ‘control point at the dam would make this zone-
continuously inundated to at least elevation 631.0 at all times. This change
would force the floodplain-terrestrial ecotone landward, resulting in a
vegetation response in the zone affected. Part of the areas that presently
support submersed aquatic plants will become too deep and revert to open water
without plants. Emergent aquatic plants would become established in areas
that presently support floodplain terregtrial vegetation. The accompanying
rise in water level and floodplain groundwater level would kill a band of
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"floodplain forest trees in the lower half of pool 8. The species composition
of the rest of the pool 8 floodplain forest would probably change as a result
of the increased water level.

A change to control at the dam would also change the littoral processes
of wind and wave action, shoreline erosion, and sediment transport. The few
remaining islands in the impounded southern part of pool 8 would be subject to
increased wave attack and would rapidly disappear. The islands constructed’
under the UMRS-EMP habitat rehabilitation and enhancement projects program in
the southern part of the pool would also be subject to increased water levels
and wave attack. Shoreline erosion associated with a rise in pool level would
probably stabilize within several decades.

The reduced water level fluctuations in the lower portion of the pool
associated with change to dam control would have some minor long-term benefit
in reducing the frequency of disturbance in littoral areas. The direct
rélationship between river discharge and water level would be restored in the
downriver portion of the pool. The overall ecological benefits from a change
to dam control in pool 8 would be difficult to guantify.

Cperationg

Once the new method of operation was put into effect, no additional
effort would be required of water control or lock and dam perscnnel to
regulate pool 8.

Channel Maintenance

Initially, the higher water 1eve15'may reduce channel maintenance
requirements. The change in pool operation would reduce the gradient im the
pocl which, over time, could result in legs scour and increased channel
maintenance requirements. Therefore, as the river adjusted to the new
conditions, channel maintenance requirements could stabilize similar to
present-day conditions or be increased. It is unlikely that channel
maintenance requirements would decrease under this alternative.

Commefcial.navigation

_ The slightly higher water levels would probably provide some initial
_benefits to commercial navigation by providing additional depth of water for
navigation. As the river adjusted to the new water management regime, channel
conditions for commercial navigation would likely return to nearly the present
situation.
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Trangportation Infrastructure

Because the change in water levels would be less than 1 foot over most of
the pool, no adverse effects on the transportation infrastructure‘would-be
expected.

Water Appropriations

' Changing the pool control point would not be expected to have any effects
on the water supply intake to the French Island generating station.

-

Real Estate

Changing the primary control point in pool 8 from mid-pool to the lock
and dam would have the general effect of raising pool levels in pool 8 (figure
5-2). At flows of 22,000 cfs, the pool would be raised about 0.8 foot at the
dam and 0.5 foot in the upper reaches of the pool. At 40,600 cfs, the - _
corresponding increases would be 1.0 foot and 0.3 foot. At 75,500 cfs, they
would be 1.0 and 0.1 foot, respectively. '

Below river mile 696.85, the additional area affected by changing the
primary control point may or may not be within the limits acquired in fee
title or by flowage easement by the Federal Government. It is readily evident
from flowage survey maps and real estate maps that the Corps of Engineers
acquired property above the project pool elevation of 631.0. Much of this
appears to be the result of "squaring off" parcels when they were purchased.
Determiring how much additional property may have to be acgquired downstream of
river mile 696.85 is beyond the scope of this study.

A worgt case analysis was performed by determining_how'much of the
floodplain in pool 8 below river mile 696.85 is in non-Federal ownerghip.
Based on the Land Use Allocation Plan, it appears that less than 700 acres are
not cwned either by the Corps of Engineers or the U.S. Fish and Wildlife
Service. Therefore, the "worst case" scenario is that changing the pool
control point would require the Federal real estate rights of use, or flowage
easements, for an additional 700 acres in pool 8 below river mile 696.85.

As noted earlier, the Corps of Engineers did not acquire any real estate
or flowage easements above the primary control point. In the 5.4-mile reach
between the primary contreol point and lLock and Dam 7, the U.5. Fish and '
Wildlife Service acquired a considerable amount of land in the floodplain.
Based on the Land Use Allocation Plan, there ig, at maximum, approximately
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1,000 acres in the pool 8 floodplain above river mile 696.85 that is not
‘federally owned. From a worst case perspective, this would be the maximum
amount of land the Federal Government would have to acquire in fee title or
flowage easement above river mile 696.85 with a change in pool contrel point.
The actual figure would probably be considerably less.

In summary, changing the primary control point in pool 8 from mid-pool to
Lock and Dam 8 would likely require the acquigition of additional fee title
lands or flowage easements by the Federal Government, 1In the worst case, fee
title acquisition or flowage easements could be required on as much as 1,700
acrege. In actuality, the requirements would probably be considerably less.
The change in water surface elevation on the land peripheral to the pool.
associated with a change to control at the dam would impose only limited
further restrictions on real estate use by private landownersg, and would
convey some improvements in the way of reduced water level fluctuations.
Landowners aware of this potential for change may be willing to sell or donate
flowage easements, thereby avoiding the high cost of fee title acquisition.

- The U.S. Figh and Wildlife Service is acqui;ing some additional tracts of
floodplain habitat in lower pool 8. Current appraisals place the land values
at $400 to $500 per acre (Nissen, 19%6). Usging the worst case approach,
acquiring 1,700 acres at 5500 per acre would cost approximately $850,000.

Real estate acquisgition procedures can be costly, requiring appraisals,
surveys, and possibly condemnation. It is not considered unreasonable to
assume that administration costs would approach the actual land costs,
especially if minor flowage easements would have to be obtained on a multitude
of individual riverfront properties in the ILa Crosse area. For purposes of
comparison with other alternatives in thie report, it is assumed that total
real estate costs agsociated with this alternative would be about $1,500,000.

Recreation

Changing the primary control point from mid-pool to the dam could have
positive effects for boaters to the extent that the higher water improves
access to backwater areae. Conversely, increasing water levels encourages
boaters to attempt'to navigate areas where there may be submerged safety
hazards such as stumpe and snags. Since the water level increases are all 1
. foot or less, these effects would be relatively minor.

Long-term benefits to recreationiets would be expected, to the extent
that improvements to fish and wildlife are realized. These effects are not
defined well enough to be quantified.




Aesthetics

Changing the location of the control point would not be expected to have
any effects on aesthetics. In most locations, the change in water levels
would nct be discernible to most river users. Over time, the new water levels
would be accepted as the norm.

Cultural Regources

Changing the water surface profile by changing the primary control point
from mid-pool to the dam could affect cultural resources in pool 8. The
general discussione of site inundation and erosion with growing season
drawdowns pertain here. '

Implementation Procedure. .

Changing the primary control point from mid-pool to the lock and dam
would require a'feasibility study and approval through Corps of Engineers
channels. Congressional approval could be required for the acquisition of
additonal Federal real estate interests.




SUMMER GROWING SEASON DRAWDOWNS

" The Water Level Management Task Force considered a variety of drawdown
alternativeg for pool 8. The primary factors that would define a drawdown
alternative are (1) the depth of drawdown, (2) the duraticn of the draﬁdown,
and (3) river flows at the time of the drawdown. River regulation has control
over factors (1) and (2), and little control over factor (3). The Water Level
Management Task Force agreed to evaluate three depths of drawdown under four’
different fiow conditions, and to evaluate three different durations of
drawdown. The drawdowng and associated flow conditions that were evaluated
are as follows:

Depth of Drawdown

1 Fodot =~ A pool drawdown of 1 foot at Lock and Dam 8,

3 Feet - A pool drawdown of 3 feet at Lock and Dam 8.
Open River - ©No regulation; i.e., removal of the gates from the water.

Flow Conditions

5,900 cfs - A flow level characteristic of late summer in a dry year.

22,000 cfs - B flow level characteristic of late summer in an average to dry
year.
40,600 cfs - A flow level characteristic of late summer in an average to wet
: year.
75,500 cfs - MApproximate upper limit of drawdown capabilities.

Drawdown Durations

Partial growing season (July 1 - August 15)
Growing season {(June 15 - September 30)
Two growing seascons (June 15 of year 1 - September 30 of year 2)

The dates of the potential drawdowns evaluated are arbitrary. River
discharge in any year a drawdown might be attempted would influence the start
and ending dates. In many years, river discharge would be too high early in
the growing season (late April/May) to be able to initiate a pool drawdown.
June 15 was selected as a starting date that would coincide with lower river
discharges that would allow a drawdown to be implemented, and have weather
conditions conducive to germination of plant propagules in a drawdown zone.




drawdown wag reduced in response to river resource management agency and

Table 5-5 .
- Allowable Drawdown at St. Paul District Locks and Dams

Normal Pool Original Interim Changes Pregent
L/D Elev, Drawdown © with Date Approved . Drawdown

2 687.2 3.2 2.0 0.7
(2938) : o (1960) A(1970)

3 675.0 2.0 ' S 1.0
{1939) {1971)

4 -  667.0 4.0 - 2.8 S D . o.5
' (1941) {1943) - (1960) (2971)

5 €60.0 2.5 1.5 0.5
' {(1936) R (1960) (1970)

5 - 651.0 2.5 ) 1.0
(1936) {1959)

6 645.5 2.5 . S : o 1.0
{1935) . - o L : (1959)
7 639.0 none ' . none
8 - 631.0 . 3.5 : 2.0 1.8 1.0
: {1936) . (1941) : (1363) : {1971)

S - 620.0 2.5 . o 1.0
: - (1937) : o (1971)

10 611.0 2.0 1.0
{1936) _ (1971)




Changes in Water Surface Profiles

_ " Summer growing season drawdowns were modeled using HEC-Z; a"One- .
- dimensional steady state gradually varied flow model. The model Mannihg's TN’
values were adjusted by comparing the computed water surface profiles with
water gurface profiles used for operating pool 8. The Manning’s ‘N’ values
for the channel varied between 0.018 and 0.020. The Manning‘s ‘N’ values for
areas away from the main channel varied between 0.035 in the lower end of pool
8 and 0.080 in the wooded areas of the upper end of pool 8. Actual variation
of water surface profiles is up to 1 foot as shown on the rating curve on
plate 2. The variations in the actual water surface are due to seasonal
variations of water temperature, bed forms, and vegetation.

Water surface profiles for each alternative were computed for four
discharges. The computed water surface profile data is summarized in table 5-
6 for*redognizable locations in pool 8. The hydraulic effects of the
- alternative operating plans are limited to 95,000 cfs, when the gates are
" lifted out of the water; therefore, the discharges 9,900, 22,000, 40,600, and
75,500 cfs were chosen. The annual duration the total river discharge at Lock
and Dam 8 is above these discharges is 95 percent, 70 percent, 35 percent,'and
15 percent, respectively. Water suxrface profiles for the various drawdown
alternatives are shown on figures 5-3 through 5-6.
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Table -6

Summary of Drawdown at Recognizable Locations inPool 8

Discharge =9.900 cfs
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Location RM Draw, Draw. River Draw. | Draw. River Draw. | Draw. River
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.......... o ] .i —w

Discharge =22 000 ¢fs

698.45

631.1
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Discharge = 9,900 ofs

Table 5—6
Summary of Drawdown at Recognizable Locations inPool 8

Location
an am

.‘Brown m]le .

Discharse =22000 ¢fs

XSect. FRoutine | oot
RM Res, Draw,
O WS S

' 3Hoot

Praw,

DIIL Irom Rou tine Reg. DilL. Irom Project Fool Eev. 631.0
Open | tfoot | oot |{ Open [Routine | Hoot | 3Hoot | Open
River Drsw. | Draw. River Re Draw, | Draw. River
A ""_-1.0 X 3.9 “ﬁ!"‘“‘i‘!‘-». 23] 0.1

6'2,'&

615_6_
628.7 -~

x.v

=.2|

-4.1
»:; 2

Location

Rottize
Res,

am 8

633.87

8%-s

630.4

oot
Praw,

629.4

Diff Irom Routine Reg.

DI, from mect Pool Blev. 631.0 '

oot | 3-foot | Open
Draw. | Draw. | River

R.esi

Routine ot Open
River

Routine

698 45

oot

63‘2'5\

DI Irom Rowtine Re

ISHE Irom Froject Pool Rlev. 631.0
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Draw. Draw,

pen

River
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Discharge =75 500 efs
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3
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Routine Regulation vs One Foot Draw Down
Main Channet Water Surface, River Q = 9,500 cfe
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Routine Regulation vs Three Foot Draw Down
Main Channel Water Suiface, River Q = 9,800 cfe
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Routine Regulation vs Open River Conditions
Main Channel Water Surface, River Q = 9,900 cfs
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Figure 5-3. Routine Regulation vs. Drawdown (Q=9,900 cfs)
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Routine Regulation vs One Foot Draw Down
Main Channe! Water Surface, River Q = 22,000 cfs
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Routine Regulation vs Open River Conditions
Main Channe! Water Surface, River Q = 22,600 cfs

636
835

631 - =
830
629 - ve
627 =
828
625
624
623

Elevation (feet)

621

675 880 885 00 895 700
River Mile '

[ — Routine Rsguiation (22,000) & Open River Conditions |

Figure 5-4. Routine Regulation vs. Drawdown (Q=22,000 cfs)
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Routine Regulation vs One Foot Draw Down
Main Channel Water Surface, River Q = 40,600 cfs
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Figure 5-5. Routine Regulation vs. Drawdown (Q=40,600 cfs)

5-51




Elavation

Elevation (feet)

Elovation {feet)

Routine Regulation vs One Foot Draw Down
" Maln Channel Water Surface, River Q = 75,500 cfs
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Figure 5-6. Routine Regulation vs. Drawdown (Q=75,500 cfs)
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Sediment_Transport

Pool drawdown alternatives should result in a long-term increase in the
sediment transport capacity of the navigation channel. The increased
transport capacity of the navigation channel would result from two expected
changes in the hydrodynamics as shown in the HEC-2 analysis. A lower water
surface throughout the pool will decrease depths over closing dams and wing
dams, reduce flow into side channels, and correspondingly increase flow in the
main channel. Lower water surface profiles result in increased velocities in
the main channel due to a decrease in channel area. The resulting increases
in navigation channel velocities will increase sediment transport competency
of the main channel. The changes will not result in immediate changes in the
profile of the channel bottom, so additional dredging will be required during
the first year of a change in cperating plans. Since the whole system will .
not have an increased sediment carrying'capacity, overall dredging quantities
may not decrease, but the locations of the dredging cuts are likely to change.
A more detailed estimate of changes would require a two-dimensional hydraulic
model analysis. '

" The sediment transport analysies for this report assumed the channel bed
would respond slowly to changes in water level management. Channel maintenance
costs asgumed that dredging would be required in advance of pool drawdown to
minimize impacts on navigation. Although this assumption is not entirely
correct it does provide costs dredging that should be close enough for this
level of study. Other maintenance costs may result from additional sediment
that is mobilized from upstream or adjacent pites. These costs are unknown at
this time and may be better identified with more detailed studiee. After
normal water levels are reestablished, dredging quantities may be reduced
because the advanced dredging. These cost savings were not accounted for in
this study. Future studies would need to look closer at changes in dredging
gquantities and changes is dredging locations.

Lowering pool elevations will algo have an effect on tributary sediment
sources. The magnitude of the effect will vary with the change in pool
elevations at the tributaries. For Pool 8 the major tributaries are the Root
River and the Black River. For a one foot draw down the change in stage at the
Root River .is 0.4 feet and at the Black River 0.3 feet. For a three foot draw
down, the change in stage is 0.9 feet at the Root River and 0.7 feet at the
Black River. These changes are expected to very little impact on increasing
channel maintenance costs. Future gtudies would need to further evaluate

these impacts.




Water Quality

Drawdowns conducted from the dam dufing the summer growing season woulgd
produce many of the same effects as would drawdowns of small-gcale areas. The
priméry effect during drawdown would be mobilization of sediments, resulting
in increased suspended solids draining from backwater areas through advective
flow and wind. These sediment flows could exert some dissolved oxygen demand
on the remaining backwater and channel areas. Sediment would also be
mobilized from tributaries through the process of headcutting during drawdown,

Exbdsed sediments would consolidate during drawdown, oxidize, and change
chemically. Areas exposed by different depths of pool 8 drawdown range from
approximately 490 acres under a 1-foot drawdown at 75,500 cfs to 16,600 acres
under open river drawdown at 9,900 cfs. The degree to which the sediments
would dewater, consclidate, and oxidize would depend on the frequency and
duration of rewetting caused by rainfall and increases in river discharge
during the drawdown period. '

Many backwaters igolated and rendered shallow by drawdown would be
gubject to high gpummer water temperature, digsolved oxygen depletion, and
possibly unionized ammonia toxicity. The reduced water volume in backwaters
would result in wide swings in day-to-night water temperature, pH, disgolved
oxygen, and poséibly unionized ammconia. These conditions would be stressful
to aguatic 1life, and fish would be forced out of many of the remaining
backwater areas during the warmer parts of the summer.

Upon:t reflooding, drawdown zone sediments may release phosphorus, .
triggering an algae bloom if conditicns allow. Flooded standing vegetation
releases considerable dissolved organic matter which causes both flocculation
and settling of sugpended solids, and can exert a substantial oxygen demand
when water temperatures are warmer. Fall reflooding of vegetation in drawdown
zones should not result in significant dissolved oxygen depletion because of
the greater solubility of oxygen during cool water periods.

-Consolidation and oxidation processes should increase the critical shear
strength of the sediment during drawdown. Upon reflooding, the bottom
sediment should be more resistant to resuspension by waves and bicturbation
than before the drawdown, resulting in improved water clarity. More extensive
vegetation should also contribute to greater water clarity through reducing
effective wind fetch for wave-driven resuspension,




Ecological

Growing season drawdowns woﬁld'exposeivarying amoﬁnts of pool 8
substrate, depending on the intended depth of drawdown and river dischgrge
(table 5-7). The area exposed by drawdown could range from near zero acres at
river discharges over 75,500 cfs to over 16,000 acres at low flow with open
‘river conditions. Most of the area in pool 8 that would be affected by _
drawdown is in the lower one-half of the pool. The 50- percent flow durationm
at Lock and Dam 8 for the grow1ng season months falls in the range of 30,000
to 45, 000 cfs (see table 2-1). Thus, the acres exposed at 22,000 cfs and
140,600 cfs would be most 1nd1cat1ve of the range of substrate exposure that
may be expected during a typical growing season. One general pattern is
evident from table 5-7. Approximately twice the total area would be eprsed
with a 3-foot drawdown as would be exposed with a 1-foot drawdown. The area
exposed nearly doubles again w1th open river conditions, at least for flows of
40,600 cfs or less.

... Tables 5~B_and'5¥9'show the aquatic areaa.exposed'by drawdown by
'unvégetated, submersed aguatic vegetation, and emergent aguatic vegetation
‘cover types. Table 5-8 is based on 1989 vegetation data, while table 5-9 uses
© 1991 vegetation data. . The data for 1989 reflects a . year when aquatic
vegetation growth in pool 8 wag relatively good, while 1991 was a year in
which aquétic vegetation growth in pool B was relatively sparse. The _
unvegetated acres displayed for both years may not be unvegetated now or in
the future. The classification was based primarily on air photo
' 1nterpretat10n, and areas classified as open water may have had Bubmersed
vegetatlon that was not detected by the air photos.

If 1989 and 1991 are typical of the range of vegétation cover that can be
expected in pool 8, a 1-foot drawdown would expose two to ten times the
acreage of vegetated area (emergent and submersed vegetation areas combined)

- compared to unvegetatéd area. Given that some of the unvegetated area may

: actually contain vegetation, the ratios could be even greater. With a 3-foot
‘drawdown, the ratio of vegetatedracres exposed to ﬁnvegetated acres would

; probably range from 1:1 to 4:1 depending on annual conditiong. A drawdown to

open river conditions would expose a substantially larger area of unvegetated

"habitat. This would be expected because the depth of drawdown would be

. substantially greater in the downriver portion of the pool.

: The areas exposed with the drawdown alternatives being evaluated are

" 'shown in figures 5-7 through 5-18. Figures 5-19 through 5-22 graphically
display the relationships_betwéen depth of drawdown and vegetated/unvegetated
cover types for the drawdown alternatives under evaluation,
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Table 5-7

Acres* Exposed by Depth of Exposure
Draw— { Depih Exposea {11)
down 1i=21t =30 1 a-3ft_
Koot
3foot
b
75,500 cfs
openriver | 22000cfs | 00 1900] 3000] 40000 51000 11001 15100
75,500 cfs

* rounded to ncarcst 100 acres

. Teble 5—8 -
Acres® Exposad Urvegelated vs. Vegetated - 1989
Davegetaied | Submergeat’s | Emergente?
Draw- Vegetation Vegetation
g:UWn Acres Exposed
oot
R & v i L 4 Bt R s
open river
* rounded to nearest 100 acres
** EMTC cover types 2-6
=+ EMIC cover types 79
. Table 5—9 .
Acres* Exposed Unvegetated vs. Vegetated — 1991
] Unvegctated | Sublmergeni®® | Emergentsos “Total Approlea tio Percent
Draw— Acres Vegetation Vegetation | Aquatic Acres | of Vegetated Aquatic
down Flow Exposed Acres Exposed | Acres Expozed Exposed to Unvegetated [ Area Exposed
oot
75.500 cfs 200 1 200 500 | 2:1 2
3-foot
open river
75,500 cfs 300 _200 700

* rounded to nearest 100 acres
*+ EMTC cover types 2-6
*o* EMTC cover types 79




One Foot Drawdown
9,000 CFS

Exposed - No veg.
Exposed - With veg.
Unexposed - No wed.

UnexposediNe Data -
Aquatic veq.

UnexposediMNo Data -
Temestrial vep.

UnexposediNo Data -
DevelopediAg.

Figure 5-7




One Foot Drawdown
22,000 CFS

Unexposed - No veg.

UnexposediNo Data -
Aquatic veg.

UnexposediNo Data -
Temestrial veg.

UnexposediMo Data -
Davelopedifg.

Figure 5-8




One Foot Drawdown
40,600 CFS

Exposed - No weg.
Exposed - With veg.
Unexposed - No veg.

UnexposediNo Data -
Aquatic veq.

Unexposedito Data -
Temestrial ves.

UnexposediNo Data -
DexelopediAg.

Figure 5-9




One Foot Drawdown
75,500 CFS

UnexposediNo Data -
Temesinal veqg.
UnexposediNo Data -
Dewelopediig.

Figure 5-10
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Three Foot Drawdown
9,900 CFS

Exposed - MO waq.
[:] Expose - With veg.
Unexposed - Ro veq.

UnexposediNoe Data -
Aquatic veg.

UnexposediNoe Dada -
Temestrial veg.

UnexposediNo Data -
DevelopediAg.

Figure 5-11




Three Foot Drawdown

22,000 CES
Exposed - No weg.
Exposed - With veq.

Unexposed - No veqg.

UnexposediNe Data -
Aquatic veg.

Unexposedioe Data -
Temestrial veq.

UnexposediNo Data -
Developedifg.

Figure 5-12




Three Foot Drawdown
40,600 CFS

Exposed - No veq.
Exposed - With veg.

Unexposed - No veq.

Unexposed/No Data -
Aquatic veq.

UnexposediMNo Data -
Termestrial veg.

UnexposediNo Data -
Dexelopediig.

Figure 5-13
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Open River Condition
9,900 CES

Temesteal veg.
UnexposediNo Data -
Developedifg.

Figure 5-15




Open River Condition
22,000 CFS

Temestsial veg.
UnexposediNo Data -
Developedifg.

Figure 5-16




Open River Condition

40,600 CFS

Exposed - No veg.

Exposed - With veq.

Unexposed - No wag.

UnexposediNo Data -
Aquatie veq.

UnexposediNo Data -
Temestiial veg.

Unexposed/No Data -
Developad/AQ.

Figure 5-17
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Open River Condition
75,000 CFS
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...Acres Exposed (by height and c@‘{er ﬁype)
“One foot drawdown (9900 cf).
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Ap descfibed earlier for small-scale drawdowns, depth, Seasonal timing,:
‘and duration of drawdown would greatly affect’ attainment of- objectlves for .
g etabllshlng vegetatlon and- consol;datlon of ‘sediment. - Tviw Ten

During: drawdown and’ dewaterlng of ‘the sedlmente, most- spe81ee of

.Vsubmersed aquatlc plants in the  drawdown zone would be’ killed, but’ their" seeds :

are resistant to desgication. Submersed. aqUatlc plantg Wwould rapidly:

N recoIOnlze-the“drawdown°zone~upon refloodzngt -Most speciesof’ emergent_

‘-aquaﬁio plants” presént in’the drawdown zones ﬁculd:survlﬁe”the‘draWGOWﬁ?‘p

-.period. The undesired exotic purple loosestrlfe would survive and probahly
colonlze further: durlng a drawdown R R " L

Annual plants and seedllnge of emergent aquatlc plants, wzllows and
"cottonwoods would develop in ‘about a month and a half in areas of the drawdown
:-zone £hat’dewater su£f1c1ent1y to trigger seed germinationi - Germlnatlon may.

. not occur inimichi ‘of the drawdoﬁn ‘Zone due ‘to: ‘@‘limited seed bank;’ or'hlgh :
-moleture condltlons ‘qué o’ raxn, undralned water. seeps, ‘or refloo ing

' drawdown,_and the degree of sediment dewaterlng that occurs as medlated by
weather condltlcns, seepage, and refloodlng, and weather condltlons T

Most Bpecies of " submersed aquatlc plants';n"the drawdown Zone: would be
killed,: as”would MoBt macroinvertebrates and molluscs, 1nc1ud1ng zebra mussels
and any’ Federally endangered- nggsllls ‘higginei-otcurring in the’ drawdown 5
zone. - Although most fish would escape thte drawdown zone, some would become
stranded and fall pfey to piscivorous birds and mammals.

_ : Despite the ﬁncertainties in vegetation response, 1f the drawdown zone
:',_15 malntalned in a- dewatered condltlon for a good part of the growing season,
eome part of the drawdown zone can be expected to become vegetated with a-

combmnatlon of annual terrestrial plants, moist soil spec1es such as smamtweed

(Polygonum spp.), tree seedlings, and seedlings of emergent aguatlc-plant51

_ Reflooding of the drawdown zone can be expected to occur due to changes
in river discharge. At low levels of river discharge, drawdown at the dam
must be reduced if adequate depth for commercial navigation (10 feet) is to be
‘maintained over the lower s5ill at Lock and Dam 7. At high levels of river
diechatge, the drawdown area would be reduced to the point where at over
. 75,500 cfs, no drawdown at the dam can be maintained. The potential for an
ecologically effective drawdown (good vegetation response) is determined by
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the depth, duration, and recurrence of.reflpoding-of:theﬁdxawdownlzone_dUring
the growing: seasomn. ,Altheugh.thereyare‘wide4differenceg‘in_flpoding7tolerance
between plant species,_deveIOQing,seedlings,genera;ly_canéothurvive_moxe than
about a week or two of total inuhdation. The potential for maintaining a '
.wlevelswof,rlver_dlscharge H;gh 1evels of rlver dlscharge durlng the grow1ng
seeson are'infreQuent., The hydrologic- record was. examlned Lo determlne .the. .

degree: to. which growing season drawdovms:.can be. ma;ntalned in. Pool 8. PR
Criteria. for an: ecologlcally effectlve drawdown were. establlshed.kam :;@_pmﬁ

Drawdown durlng growzng season June 15 - SeptemberuBO
Less than 1 week of refloodlng ,
..Less ;than: 2_reflood1ng events_durlng grOW1ng season

A--"I:;: foo.t ._.;:,drawdown,;..gf:;;: ~p_<;9;91-;,-.,.,‘;8; ='.311,d::“ conme’rcial__: navi.gﬁt-iion over :ﬂf?!?e-_‘l-iﬁi?fe}*r- i

In most of the years where the above crlterla were not met, it is llkely
'that ‘a drawdown.of -lesser: depth. or. duration. could have beenﬂ;mplemented. The

‘?only years. which had.sustained. hlgh surmer: flows Whlch wculd have . made a:
drawdown ineffective or. 1m90981ble to 1mplement were, 1967 .1984, and 1993.,‘,
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If the drawdown area is reflooded»iﬁfthe fall to the normal pool level,
the terrestrial woody and herbaceous plants would be killed withih about 1
month, along with most of the seedlings of emergent aquatic plants. Scme .
emergent agquatic plants could become established in the shallowest depth (less
than about 1 foot) areas of the drawdown zones. 'At a summer-low flow
dlscharge of 22,:000: cfs, up to. about 3,400 acres -of annual. vegetatlon would -
become established in ‘pool 8 with a 1-foot growing season drawdown. Up-to.
about:.7,900 acres of:anmual vegetation would become eatablished with a 3pfoof
drawdown. If the pool was refilled to normal;pool level in the fall, the.
extengive terrestrial vegetation would be flooded and killed, along with.most
of the seedlings of:emergent aguatic plants. :-Some peremnnial emergent eguatic:

plants such as cattail, bulrush;: .and arrowhead: could become eﬁtablishedwih;the-
3,400-acre <i-foot drawdown zone.: :

“Congolidation of the gediments ‘during drawdown should pereist for some

-t1me following refldoding,. 11m1t1ng sedlment -resuspension by:wave action: and

bioturbation, and creating good conditions for recolonization by submersed
aquatic plants. Inv addltlon, the expanded area with aquatlc vegetation; would _
reduce effective wind fetch and:sediment reBuSpenslon by wave action. _Then
presence of aquatic: wegetationalso promotes:- the settling: ofasuepended
materials in the river water, leadxng to improved water clarlty.' Most benthlc
macrclnvertebrate gpecies present prlor to drawdown would probably recolonzze
the drawdown areas- ‘the year follow;ng refilllng.

If the pool was kept drawn down into winter or releled 1n fall follow1ng
plant dormancy, and wag drawn down again at least partially. follow1ng the: -
spring flecod for. the next growing season, perennial emergent.aguatic plants o
could become established in much of the drawdown zones where seedlings
germinated-during the:first growing season of drawdown. -This water 1eve1
management regime would approximate an extended period.of low . river . dlscharge
i an‘unregulated:river. :Many. speC1es ‘QF:; emergent aquatic planteg can, become:
established only under dewatered substrate conditions followed by.-a long and
gradual increase ih water level, allow;ng germination of propagules and

‘survival of seedlings without deep. reflooding before they attain suff1c1ent

height.

Establishment of éerennial emergentﬂaquatic plants would be desirable in

‘many areas in:pool 8, to provide habitat .for fisgh .and wildlife. - Once emergent’

plants were established, high water and grazing by muskrats would reduce the
extent and density of the plants over:a number of :years to the point where
another drawdown would be appropriate management.



Under an extended drawdown management regime as described -above, w1th &
3-foot drawdown the first year, followed by a shallower drawdown the secand
‘year, the areas . in- pool ‘8.that can be expected to .develop. perennial. emergent
vegetationdover: about 5,000 acres; - in the shallower. than -about 2- foot portlon_'
of‘the= ‘drawdown zone: ' OL: thig - areay: about 800 acres ‘of: prevxously unveget_ted
farea mlght become vegetated w1th emergent aquatlc plants.;-«'~

A varlety of ecologlcal benefmts can be attrlbuted to the effecte 4
' drawdown. Flooded vegetatlon in:‘the drawdown zone in ' the fall and W1nter
.,follow1ng drawdown would provzde good hab;tat for small leh
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Operations

“planning’ for implementation ofia: drawdown would require: addltlonal effcrt
'by water controlipersonnel - Actual: 1mplementatxon would:also. requlre e
“additional &ffort in the day-to-day- regulatlon of: the: system, as-a: drawdown _
‘would probably require closer monitoring; both because-it.would be an. abnormal'

water control sltuatxon and because of the hzgh publlc Vlﬁlblllty assoc1ated
wzth ‘guch ant event : SR b mesn gty . .

Management: Technical Center (EMTC) bathymetry data), water surface elevatlons

for riormal operatzon at low flows ‘{9,900 cfs and 22, 000 cfs), and water -

surface elevations minus 10.5 feet (w.s. -10.5 ft). The rlverbed 15 shcwn

only for areas where the water is 25 feet deep or less.. All areas deeper ‘than
25 feet are shown as being 25 feet deep {(elevation 606).

To analyze potential dredging requzrements undexr a drawdown ‘scenario,
hydrographlc eurveys from 1996 or the most recent surveys available were
adgusted to reflect the corresponding change in water ‘depth, The evaluatlon

-;process concentrated on historic dredglng 1ocatlons, ‘although surveys -

throughout the pool were reviewed for potent1a1 nav1gat1on problems under a
drawdowr scenario. According to standard practlces, ‘depthe lessg than 10. 5

feet below low control pool elevation were considered the basis for
programming dredging.

Estimates were made of the additional quantitieé;of dredged material
necessary to maintain the navigation chammel for the 22,000-cfs 1-foot and 3-
foot drawdown sdenarios. The 22,000-cfs flow is considered wost applicable of

those modeled for prcjectlng additiconal dredging that could be reguired with
drawdown.,
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' For the purpose of this study, the 1996 hydrographic surveys'and
corresponding dredging workload in pool 8 was considered typical of -annual.- -
condltlons, and’ therefore used as the hasellne for comparlng condltlons under
the drawdown . ecenarlos.f Actual condltlons at the tlme of a drawdown may vary
greatly,: ‘which would’ subsequently 1ncrease oxr decrease dredglng requlrements
Becausa lower water surface elevatlons would be: temporary under a drawdown'
rdredgzng dlmen51ons were mlnlmzzed so that a. safe nav1gatlon channel

scenarlo,

" ?1rements to other locatlone, pOBBlblY to reaches where placement sztes are
not ccnvenlently located . There was also no conslderatlon glven ‘to the '
potent1a1 lastlng effects of the drawdcwn dredglng ‘and the- pOSSlbllltY that a
percentage of: the dredglng would be offeet by a temporary reductlon or delay
in future dredglng } Because this cannot: be accurately predlcted it would
need to be monltored dur;ng an actual demonstratlon progect




18-S

lmpacts Of Pool 8 Drawdown O Dredgnng fequnremants

2 Root River (693 1 — 693. 3) e
3. Picayune Island (691.3 — 691.6) ] May93
4, Above Brownsville (689.8 — 690. 7) R May 96
5. Brownsyville (688.4 — 689,3) o ‘May96 | b
6. Mead of Raft Channel (687.2 — 688.4) | May96 | F
7. Deadman’s Slough (686.5 ~686.7) | May96 '
8. Lower Crosby Slough (684.6 — 685. 0)3 1 Apro4 Mi
9. Warners Lanqu %683 3-6837) | Augg4 '
TAL SR § . S $1,57
DIFFERENCE FROM 1996 ' - 1$1,185,4011
ESTIMATED DREDGING COST - E
Hydraulic Dredging $2.75 per CY
Mechanical Dredging $4.93 per CY
Hydraulic Dredgmg leyd Excavation

NOTES ‘ '
Drawdowns are based on 22, 000 cfs dischage scana'io

Eal ol

Dredglng requurements for 1- Foot and 3—Foot scena__
Estimated ckedgmg costs are generalrzed ﬁgures base n

o 0




One- Foot 'D-:t"aw-dowihf.

Egreater*than what was regu
iHoweveffthe_area reguiring
996 .t01500,000- SY under t
B'aif§6rentllocatioﬁs in
g at those sites and at 2
éhanicél%equipment. The add
B would sugge ithat a’ more refined cost ‘e
_‘hlgher dredgln costsfthan what has been
_'the setup.ap fectlfe dredglng tlme w1
' {réméinsffei ely constant.;." ' :

‘was require
require dre
the use of 1

)est concern for'ma
mile ssa 4-689.3,
ﬁfeet across the c
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‘Three-Foot Drawdown

: Flgures 5- 26 and 5~ 27 show water surface proflles ln comparlson to the.

ox frequent

‘”1a1 dredged from the remalnlng cuts would be taken to the
ownsv111e placement 51te. This site has a remalnlng capac;ty of about 1 1
1lio: éﬁbie-yarder Placrng an addltlonal 130,000 cublc yards at thlS 51te_
[a¥ facllltate a 3- foct drawdown could reduce site capac1ty hy about 10
ercent E Thrs may be only a temporary’ reductlon if the add1t10na1 dredg1ng
o) the drawdown results 1n a future reductaon ln dredglng.
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If a 3-foot drawdown were proposed, it would be pessible to explore
alternative placement opt:.ons to reduce the impact on exisgting dredged
matérial pladement gites. ‘For ‘example, material- dredged- from-the Crosby: -
. Slough and Warner’s. Land:mg cuts could poss:.bly be used to conetruct iglands
in the. 10war portlon off the pool i '._:_ : '
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* Summary -

The precedlng analyele ig- based on- main channel water depths as they
“existed in 1989. Main’ channel water. depthe’ change: from year to year, though
" the geﬂerai'areae of shoallng tend to: remain relatlvely constant.; The 1989
- water depths: appear to correlate well: ‘with. past dredglng experlence
' Therefore, they provlde a reasonable ba51s for thls ana1y31s., : ‘

_ “Te appears that the nav;gatzon channel could be malntalned for 4
“.drawdown with minor addlt;onal malntenance dxedglng.e With a 3- fcotwdrawdown,
e appeare “that. subetant1a1 malntenance dredglng would be requlred to:malntazn
_7the nav1gat10n channel. Further analysle of -drawdown:; optlons between {foot :
:'and 3 feet: could. reveal a practzcal breakpolnt between: potentlal hab tat:
,benefzt “Versus addltlcnal dredglng requlrements.,J.- ' :

i G01ng to open rxver COﬂdlthﬂB to fac111tate a 51gn1f1cant drawdown wouldgf"

’close the: av1gatlon channel for most;:lows,_espec1a11y ‘the lower, 1 :
potent;ally would provzde the greatest habltat benefxts., In addltlon, 1t _
:appears that at the_lowest ‘flow evaluated (9 900 cfs), the clearance at the

moblllzed because of 1ncreaeed tractive force or becauee of tow groundlngs due
to ‘lowered water levels.. Increased or decreased dredglng could occur at
hlstorlc dredge ‘cuts dependlng ‘on ‘whether: aggradatlon or degradatlon of the

r o BotEom: occurred due- tio mobllxzatlon of Sedlments IThe: effects of :

_ ‘Over the . last IOIYears,'Lock and Dam 8 has averaged more than 4,700
lockages pex: seaeon”i

whlch-have-lower trafflc) i Annuals totale for cémmercial;- recreatlonal. and
”mlscellaneous lockages ‘at Lock and Dam:8 aré shown in table 5-12: i

*'This figure is.similar to-the average -of ‘the-other . locks
“iH Ehé: Sk ‘Paul’ Distriet (excludlng Tiock ‘% and-the locks: at st -AnthHony Fallsg,




_ Table 5-12
Lockages at Lock and Dam 8 .

: Cemmerc1al /. Recreationmal: - iin

L”3commod1t1es (10 percent) Fzgures from 1991 are used s;nce the'
f_base year data for the UMRS - IWW Navlgatlon Study

QSavings'from'using“barges,'on‘&vérage; amount to: about $11: perx: tdn.df"
féargcm The total samount of materigl . transported through the St.-Paul. Dlstrlct

-y

typlcally ranges from A5 :k0-20 mllllon ‘tons -annually, resultlng in sav1ngs of
. %165 to $220 mllllon annually.; The value of .the- commodltles exceeds. .$3 .
billion annually These figures are based on commercial lockage data _
collected by the St. Paul District, and market analysis of transportatlcn'
costs prepared for the UMRS-IWW NEV1gat10n Study.




- Costs of Digruption to Commercial:Navigation

As with:any transportation system, disruptions tO'theindrmal'flew of
: Channel shoaling,- accmdents,

ffic: add ‘to - the overall . costs of shlpplng
maintenance of structures, or "l6gs of pool" can all cause temporary shutdownS‘

- tHe naV1gat10n system. Congestlon at::thie’locks can also cause delays that
1dd to cost. Planned shutdowns can result in fewer losses. due to: advance 'jﬁj33

‘delay-costs. Ta.hd

Dlsruptlon costs can be dxvxded 1At WO . categorles-
Delay costs accrue in - c1rcumstances when it is cheaper to

dlver51on costs.

Delay costs typlcally amount to $5 500 per. tow per aay
Ewhen 1t Ag cheaper to: swztch to other modes of: transpe'

teterway NaV1gatlon Study.

The key relatlonshlp in the model sig’ thes relatlonshlp between delay
costs, diversion: costs,:and expected Tength of: delay.‘ Cemblnlng ‘the- trafflc;
ommodity, ‘and-cost information: in:the 'modeliwith: ‘the: tining.of: the expected
ﬂdetermlnes'whether a‘ghipper: will ‘choose “to. shlp on’the waterway {and

R

writ:d .
sorb delay cost) vox sw;tch ‘o another mode of transport (resultlng Ho

efore commodltles are loaded switching after barges are. loaded would result
‘These costs ‘are! contalned_ln :

extra handllng costs and- larger Lossesi)
'tahle B 13_.;“; ; et T T




o Table 5-13 - :
Commercial: Navigation Shutdown Coste. ¢

'wLbelayL i WQPDiversionisﬁaﬂ; yggTotaI‘
: QQEEEﬁgmﬂp'nlFvggﬁzéfﬁ'iT:-xﬁf LCQBEEE i E

Drawdown Dates .. -

Jun 15:€0Juni30 ik ©$14/303;564 . 1;108,512. 0 § 5;412,076

Jul 01 to Aug 15 $14,550,307. - § 18,166,124 § 32,716,431

Jun:15.to:Sep: 30.: $66,457,928 ¢ =.$.75,781,;:760

19,323, 8320

+7$115,434, 655

$ 6;653;294 -

W1th1n the‘nav gatlon Bystem, and those that concern cond;tlon
navzgatlon system.

-jrhese.setsgbﬂxeésumptiOns would tend to affect loss computationsidin -
opposite direétions:: }The ‘agsumptions.: -about - ‘Bystem. capacxty would: tend tom
overstate 1osses,ia1though rthey:are: 1ncreaslngly representatlve far larg‘.

~actions.. :In contrast; the assumptiocns: abOut external market: con31derat10ns
would tend £ understate 1ossee, but:.are:more representatlve for_smaller’

~Further iwefinement: of these 1ssues would lead €0 an; analysms uszng a
system- W1de model, and would be conSLderably more compllcated and- expen31ve

than the current analysls. For this reason, it was not pursued at this stage
of study. ' '

System FlexibilitV'Agggmptions.- One get of assumptions is that shippihg
schedules are fixed, and that the UMRS gystem ig at (or near) full eapacity at
certain locks. These assumptions portray an inflexible system to simplify the .
modeling process. "To the extent that potential flexibility is overlooked,
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ese'assumptlcne would: lead to- added transportat;on .cogti: that. may ‘be: hlgher
an-what woald: actually be sustazned SRR S : -

: Since Lock and Dam 8 generally operates'well below CapaC1ty,'thefe is
rtairly good: reason ‘to- explore: the: potent1a1 for ‘altering-shipping schedules
e dﬁc *shutdown 1osses.u “This could concelvably be accompllshed by i

_mlted by;a number of: constraxnts beyond
Downstream "Tock: capac;ty may. he the _
_Qperatlngjee

hat alternate modes ofshipping are avazlahle sim unllmlted quantltlee, and at'
:current prlces 1. Thege -agsumptions™ 1gnore ‘the: relatlve equlllbrlum in the:
_transportatxon sector, and 1ead to loss flgures that may be ‘lower: than what:
ﬁouldVactually be susta1ned Ra11 prices could be: slgnxflcantly hlgher in the 

D .ertlng large quantltleS*of materzal could exceed ithe: avallable >
apaﬁlﬁywowifrﬁék=orﬁréiiﬁﬁeffiers: “Railcar ot truck shortages could add
delay ‘cogte’/ or 1ead ‘tov hlgher prlcee due to the surge An-demand: for the

.serv1ce5e*”"

Light'Loadinq-as'an Alternative

: %ﬁﬁdet certain éircumétaneesf=tewsicandsﬁdcessfully.ﬂavigate'chahneisywith.
less depth if- ‘the barges are loaded with less cargo, since they will float ’
higher in the water. This concept is commonly known as "light lecading.":: For
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.. costs. of . *light loadlng" 1nclude whether the barges ‘wouldy-be: Toaded:. "llgh

'?the'UMRs;-Flight'loeding“twould;work*ohly“tO"a minimumfdepthaof;S,feet}'due,tO'
the typical draft requirements of towboats...This technigue has been:used. ...
during periods of low water in the past. '

_ "fﬂThexﬁeasibiiity\off"light loadxng" can’ be assessed by comparingits:
associated1lossesmtonthe=oosts.ofsaddltlonal dredging to:maintain the: _}foot
“"chanﬁel'deﬁth“during“the*period of -drawdown.: »Factors: that: would 1nf1uence the

for their entire. trlp, or whether*they would be: “topped of£" downstream, ot :_
--whethet :the remainirig: amounts would bei dlverted t£orother: modes of: transport.

f;p0331b1e\regu1arly.

If this were enacted for an entlre nav1gat10n season, the addltlonal
‘barges :would require: the: creatlon ©Of-13; pexrcent more: Lows,: swhick aro
#7200 more: than-the: ‘existing: average: of:1: rmost :of the: harges_travel

through the: entire. ‘gysten, -and: parts ‘of-the: system -are already near: capacmty,'
this is.an unllkely smtuat1on.w~'~ : '

_ leen the obstacles to the system abso bing: he extra berges necessary;to,'
accompllsh "llght loadlng," the most: llkely altetnatlve is to divert this

; jother modes%o ?transportatmon.x Costs of(the addltlonalﬂvolume caﬁ
be estlmated by multlplylng 200- tows ‘times :an intermediate: dlver31on_cost of
$125 ;000 per: tow:for:iatotal -of $25 million:(for:an. entlre ‘navigation season) .
This cost compares: closely with a 13-percent reduction in annual - savzngs,_
which would range between $21.5 and $28.5 million for the St. Paul Disgtrict.

* An empty barge requires approximately 1.5 feet of draft; a full barge (1,500
ctons) srequires- 9‘feet.ﬁ“Using thege: figures, -each foot -of reduced draft. would

require a 200-ton reduction-in cargo:pexr baxrge,: whlch 18 & 13 -percent.: .
~réductioni T ' A :
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Commercial Docks in the La Crosse Ares

‘Ten docks in the La Crosse area handle commercial.barge traffic. jIn‘ah '“

eragé*yéar, about 800,000 tons is processed through these terminals. This
UnEs " £6F about 5 percent of total pool=8-traffic. ‘While all these '

HIiEd '*have 9 feet ‘o 'more of water, some problems wzth depth are-

ar enced at gix. of the ten faC111t1es._ v - S e

The'barge_fléetiﬂg aréa'on;the lower end of Iale La Plume+is 4lgo known_
-havé,pfobiemSgﬁith'depth at low water. An excursion boat landlng at the

ay Inn and a proposed barge fleeting aréa nearrthe“mouth.ofwTarget,Lakeﬁﬂ7~
ve no kncwn problemszwith_wate:'depths;f  :' : Lokl ¥

c;lltles ‘would be 1nc1uded in the cowmerclal nav1gat10n flgures dlscussed 1n,’
‘prévious" ‘gection: ﬂ‘Losses could also¢'ccur in circumstances: where the : '
tgatlon channel remalns open, but where water depths in the La- Crosse area
o‘-enough to 1mpede thlB trafflc. Losses
died at -facilities with some depth problems could be as’. hlgh as §2.5 ¢
ioni} based on an. averadge savings of $8.50 per ton,: dependlngeol&the
awdown alternatlves and sh1pp1ng assumptlons belng consldered '

ssoczated wlth the ‘4005 000+ tons well




Ta.ble 5 14 L R o
Commerc1a1 Fac111tles in the La Crosse Area

'_fEécilitgaK;

"Barge Fleetlng Area/
iIsle La;Plume .. .

' -Fleétih"g"- Are ;-;(prcposed),;;.f
L mouth/Target Lake

La. C'rosse Queen _(e‘xtl't.:rs:?on) L 6935 7 n/a
' ﬁol-idajr Inn .(‘é:.;:cu-rsiox‘:)ﬂ. | - 698..0-: n/a 7 ; _ Yés :
Nor;hsidé Dock - o1 Bléck R. 22,560- Yéé
Hydrlte Chemlcal 1.6 Blaék 1.2,. R -1'8-';09'6. Yes . -
| Movest Taustrial muets 4 gy SR R
TR b - - Elack 2. o 150,000 . Yeg
Northern -S%ﬁat.tesvpoﬁé?' . 6;'7 .ﬁl;ac.k R. _n/a_. Yes

Mobil 0il Corp. = - 0.5 Black R. omfan o




Transportation Infrastructure : .

The downstream sill at Lock ‘and Dam 7 is at elevation 619.0, which: ...
prov1des 12 feet of clearance at the project pool elevation of 631.0. A 3-
foot drawdown:-at 9, 800. ‘efg-would- 1cwer water surface:elevations.at the TLock’
and: ‘Dam- 7 tailwaters: to:about:629:0.:.:This. ‘would prov1de k0. feet.of clearance
Whlch may Mot stoprtow traffiec, -but: would. ‘require extra precautions to; 1nsure
i ' At flows of 22;000: cfs, ‘the-approximate- tallwater elevatlon at
Lock: and Dam 7:with:&.3-foot drawdown would be 630 0, prcv1d1ng 11 feet ofx.;;
clearance. ' - : '

: Under open river. cond1t10ns, the clearance at the lower 3111 at Leck and
Dam 7 at 22,000 cfs would be between 10.5 and 11 feet. At 9,900 cfs, the
clearance would be reduced to about 8 feet whlch would stop tow traff1c

: i review: 1nd1cates there are:no- 1arge afeas cf water lylng landward
= tha' rallroad embankments, espec1a11y in the’ lower: pertlcn of the: pool where -
& largest drawdowns would occur:’ with: some.ofnthe,openmrlver_a1ternat1vee;»~

: One concern with large. drawdowhs”ln'the“lcwer'feachee cf“the-pocl is that
: e railroad embankments are located adjacent to large open water reaches. It
8 ot known?hew far down the rallroad embankmentsvbank prctectlon extends. Y

ions of the ra11road embankments to wave: eros;on. A more: detazled
valuatzon would" be requlred o determmne ‘the valxdlty of ‘this concern“3~ ST

-"SﬁmmerigrOwinémseasdn‘dradewnb*should”haveﬁncuadverse?effect,oﬁzwatef57
supply at the French Island generatingﬁstaticn;fcEVenhif‘theipoclgwerenfullyf.
‘drawn down, Black River flows passing'the Lake Onalaska spillway would still
e in the 500 to 1,500 cfe range, which would more than suffice for the
tation’s needs. ‘The generating station’s intake pipes would still be
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' eubmerged'by more than 6 feet even under low flow conditions. = .
Real Estate

'~“Theideernment%woﬁid“net=have4touacqﬁireﬂany:additional real-estate _
rights“tb'draw'the'pool”down : Non - govérnmeént - riparian ownefs may.claim: that
thelr property ‘walue-or. the property itselfqis being-adversely:affected due ‘to

"_5effecte, lost recreatlonal opportunltles, o) ot bank slump1ng, £ name

-sless..ﬁDrawdown impacts: at-marinas would: 11ke1y be.more: ser;ouﬂ than thOSé at
ramps; “since trallered.bgatencan.eas;lyube.tranSported to: substxtute 1aunch1ng
‘areas, while marina boats have stationary slips. Crowding at open ramps could

‘oreate access: avallablllty problems in some  areas,-however.. ...

"11ke1y" whetr ‘access . channel water depths drop belew 2+.0.to: 1.5 feet or: Wh ‘
the . endwofwthe:ramp,ls exposed. :Adverge effects have: been 1dent1f1ed as:; i
© "potential” when water depthsrat the end of the ramp drop below about 1.5_

feet. This evaluation is subjective because site-specific conditions.at ramps

vary, as do the types of recreational craft using the ramp. However, the
evaluatlcn ‘should serve to show: the relative effects . of. dszerent depths. of
drawdovn: under -different. discharge: .conditions. : .
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Site Name

Upper 90 Ramp

§1as ISICS ant tl\i’e :

Lower E90 Ramp

Lower Spillway Landing

Black's Cove Marma

.1B.River French Is. Landjn,g“ 701,

“PorE | Tl T —Tore
22,000 cfs }. 22,000fs 22,000 cfs
Normal 2%

Pool
22,000 cfs

R & R'Marine -

Richmond Bay Landmg .

Al's Maring":

Tozan SL.L

and1ng S
Clinton:St.

Fanding -7
Clinton-St; E:anding ‘West

Bob's Bait Shop Marina

‘French Is; Yacht Club -

Beacon:Bay Marina -

‘Pankes Boat Livery

FEiIFs Boat Livery -

| Sportamian’s Landing = = f)

Bikini YachtCIub.

Pettibone Yacht Club

La Crosse Municipal Harbor :

[Green IslandRamp

Chiit's Landing

I l\' ate .

 Upper Goosels. L L3 Crosse Co.

Upper Goosels. _East §92:8L" [F.a Crosse Co.

Goose 1sland Landing - 692,0L [l:a Crosse Co,

Hunter's-Point Landing - 690.6L. i.a Crosse Co

Lawrence Lake Marina . :690:5R " [Privat

Shady Maple Walkdown 690.2L [Wi DOE =

Wildcat Park 688.5R  [Houston Co:

| Wildcat Park South - 68851 [Houston Co.”

[Water's Edge Motel -686.0L. [Private’

Stoddard Park Landmg 685,71 [Stoddard . - .
Rero Walkdown i 815K INR:: | canoe carry-in -

Engh's Boat Livery

679.8L anate

628.8]

Genoa Harbor -

] No adverse effect beeause water levels with

! gher than water _1;vel$'_11nde_1;-np_1't_r_ial opefat_ion_at 22,000 ofs.




zZ01-5

630.1

+:422,000 ¢fs ]
Site Name e Normal

128 Isies t Livery 702,44, {Private - ir i f
Upper F90Ramp _ 702.1R %uD‘ g .- 631.6

[ ower 00 Ramp 1701.8R fUSFWS 6284 N

fower Spillway Landing . | 70171 JLa Crosse Co. & 627.9] .
YB.River French [s. Landmg <701.51, [LaCrosse City . Bl 6298)

| Black's: Covc?Marma 700.2L Privaté” .4 630.4F i
[R &R Marine 700,11 |Private 30.2] - 62848 UK
RlchmondBaLLandlgg 700.1L° mvnofCa__pbe]]'u 62%.4{ 6294 S

Al's$ Marina ' S . 169981 ding " i

Logan St Land:ng '699.5L {a.C 627.1‘

Clinton St. Landlng 169941 La 62718

Clinton St.'inn‘din'geWest IE

Bob's Bait ‘Shop Marina

French is.'Yacht.Clib

51 G

‘Beacon Bay Ma‘rina

Panke‘s_ Boat :

A j IR [Private
Pettibone. Yacht Club 1697.3R iPrivate
1 La Crosse Munid pal Hatbor | 696,71 [Leased. S
(reen IslandRamp 169581 WaCrosse City - I
JChut's Landing * 695.3L [Private ]
Upper GooseIs. - 692.8L:]l.a Crosse Co,
TUpper Goosels. Bast 692 8L Ua Crosse Co.
CGoose Island Larding: 692.0L. ;La: Crosse Co.

‘IHunter's ' Point Eanding= ]'690.6L" ]La Crosse-Oo»

Eawrence Lake-Marina i SR .
‘I Shady’Maple Walkdown : canoecartﬁn'_ g
| Wildeat Park 626.3)

[ Wildcat Park South: -

6275

- eno Walkdown -

Water's Edge Motel

1 Sto'ddard ParkL ahd'gng f

- 1626:8

6277

[Engh's Boat Lwery T

| canoe: ATy

' Genoa Ha_Bor

- 6288

6314
5314
TG3L

40,600 cfs §22,000 ofs
: i Normat

6316
T 631.6
6316

8314

631.4

Q0.

i > 00l 00|
75,500°cfs 75,500 cfs 1 75,500 cfs
Ht Draw,

3t I?'raw. 0 en Riv




Uﬁder conditions of extremely low flow (9,900 Cfs), nearly half of the 36
pbeating accese sites in popl. 8 potentially: could:-be. negatively affected byla
foot! drawdown’ (four: sites: with likely'negative impacts) : Nearly: all'haVe
he potentlal for adverse effects from larger drawdowns (13 Bites with llkely
negative 1mpacts fcr the 3 foot drawdowu, and 27 sites with likely negatlve

=Under more typlcal Tow: flow condltlons (22 000 cfs}, 10 of the 81tes havef7
'otent1a1 for negatlve effects “with:a“1-foot drawd0wn (one site Wlth

stumps or' W _ oser “£or the surface or exposed
the roaect perzod. Thege: hazards'exls" to: some degree under::p: _

nditions; but: drawdown would 1ncrease;the petent1a1 hazard.: The extent,'f
ipotential: problem: has 1ot beemn: determlned at?thls stage -of:. study, but-ﬁ
bé ‘pursued” further qfy subsequent stages cof study “Ways to reduce - ;
public exposure tp potentlal,hazards,wouldgneed,to,hevexplored.,nvt**‘-wf’”ﬁ

: o-g em beneflts to: recreatlonlsts'weuld be’ expected to the extenty

that improvements to f£ish ‘and’ wildlife are realized. ‘Recreation or-the: Upper

MlESlSBlppl Rlver provides gubgtantial econcm1c benefitg and is dependent on a.
' ”””o provld“fthe resoUrcesffor publlc use S While: 1t has not

' Drawing down the ‘pool-would have ‘visual effects that-probably would be .
_;ewad negatlvely by most of the- genéral public. Exposed river bottom,'.,ﬂ_

d aylng “egetation, and ‘in-some. locatlons, dead fish and mussels: would not-be
1dered'by most to be visually' pleasxng, though it would satisfy the
uriosity ‘of those who wonder what the ‘river bottom looks like. '
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Odor from the" exposed sedlments decay1ng vegetat;on, and decaylng fish.
and’ mussels could be locally offenslve, w1th +the- effects varying: greatly w1th
‘temperature and: w1nd cond1tlonsﬂm-.n¢ : : - :

These aiternatives that result in the.greatest: drawaewn and‘expesure!qﬁg
the largest area of river bottom have the potent1a1 for greatest 1mpact None
‘of  the alternatlves would expose large: areas of river bottom ‘in:the La e
Crosse/La Crescent: area'“WThe 3+foot: drawdown and: opéen: river: alternatlves ' ﬂ'
would: ‘expose large-areas. ofs river bottom 4in: the; lewer;one thlrd oﬂ'the‘pool.u
Bréwnaville and: Stoddard are:the two: develepedsareas where the effects weuld
be most: v1slb1e In: addition;::the: expesed river: bqttcm weuld be: high ey
visible to travelers on Wisconszn State Highway 35 and" Mlnnesota Stat___jf,
26, both of which run- adjacent to. the river in lower pool 8.

resources are overwhelmlngly detrlmental I
woxk;: J: ;A Ware: identified three: 1mpact zones 1n and :
'ZQnenlpgor.the:Cpnservet;onmPool,.he defined.as that:portlen OF: the reserv01r
~below the avefage annual:-drawdown: - e deflned Zone' zkor they,luctuatlon or.
Drawdown Zone as the zone exposed to perlodlc, usually annual, shoreline
fluetuation.: Finally,: he defined:Zone: 3: .or:the. Backshore. Zone .as: the upper;
‘nonlnundated ‘reaches of the regervoir: watershed (Dunn.ilsﬂ)_

-':1nc1ude al "varlety of physlcal eroslon and depes;tlon processes, 1nc1u.ﬂng _
3wave andiwater motion, reservoir: 511tat10n Lrom backshorewrunoff and\,treamﬁJ:'
_inflow, and saturation iand:slumping of shoreline -and: submerged geologxcal__‘,_
strata."” Accordlng to Dunn, "The NRIS report determined that. wave action in
shallow water is the most 1mportant mechanical impact to cultural resources: -in
reservoirs " (1996:16) Durm reports that b1ochemlca1 effects are accelerated
in-ths. drawdown zone because .of greater.llght dlssolved Joxygen and. amblent
temperatures. After sonly. a few exposures,. -he. notes,_alternate cycles of..
- wetting and'drylng lead "to rapid deterxorat;on_of"commen}qrganlcematerlals:
...."{1996: 18) Human impacts include vandalism, recreation, construction,
and changes in land use. 31l three impacts. are magnified in.the Drawdown .
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one. (Dunn: 17-18.)

urGivehtthisfbackgroundygfiuctuatingwpool~8xand/or .specific.areas within
pool ‘could adversely.affect cultural resources.  In. areas where drawdown T I
flower”pebl”a below:the ‘normal;seasonal low cwatexr levels, . the: petentlal i i
r incéreéasing: all ‘threée ‘types:of..impacts. would 1ncrease.i As the drawdown . o §
ang “exdmined in this:report:would: potentlally exacerbate archeeleg1ca1 sxte PRI L
|
i
|
|

gtructlon i pool Bf“any ‘plan-for the- drawdown would: -haveto. prov;de fer?a_:
Fan sand e 1t1gat10n plan, where sites may be»exposed to.:
‘bicchemical: and/or -human destructlon. : :

?Pooi=wiaevdrawaoﬁnswﬁeula*affectAa much-wider"afea than the small

d mid-scale drawdowns. Consequently, the potent1a1 -to.affegt: Cultural =
sources would be much greater. In general, the greater the drawdown, the : e

ater the chance of: exposlng archeologlcal s1tes For any of these --.f 3: SRR ]

L l

|

scale. - o0

awd0wns, ‘and eepeclally for the larger scale drawdowns, the monltorang and’
1gat10n efforts and plans would need to be well- deflned and. executed. The
ger scale drawdowne most likely: would expose the wreck of the VWar E agie and : T
wrecke. Spec1a1 provisions would need ‘to be’ made for the: protectlon and' _a;eff' ;
rvatzon of any shlpwrecke.; ) ' o - i

'As ‘Dunn’ p01nts out in hlB study of the 1mpacts to hlstorlc prcpertles din oo t:_ ?
wdown zones, lowering the reservoir can change the shoreline proflle._ S S e |
e; low water conditions, the channel can become more defined and create ' ; |
eeper banks. These banks are - subject to greater wave and water flow erosion

n e the rlver beging to rise aga;n. (1996:17)  In addition, exposing the

horeline can make archeclogical sites acceeslble to looters. Special ,' o ‘
ovigions would algo have to be made for the protection and.preservatxon of
'.archeologlcal sites exposed during the drawdowns. o : S

For any additional dredging required to maintain the navigation channel
ing a drawdown, ‘the District would evaluate new dredge: cuts for potent1a1 _ _
ubmerged resources.. “In addltlon, a11 placement eztes would be evaluated DT SN

Slgn1f1cant ‘lowering of the water level--to the p01nt where the wing dams
:¢losing dame begin to function as they did before 1mpoundment--would
ovide a great opportunity to study the river. If this were to occur,
visions should be made for a detalled study of the river under these:




' Implementation Procedure

_ ivgmﬁléméntatibﬁf&fﬁaﬁyEafawdowﬁ‘piaﬁTWQuld'réqﬁireﬂa?feasibilitygstudy and
a@bfév&l*thréuéh"beps”of Enginsers channels. -A’changeiin: the regulation'plan_
£6r ‘pool '8 ‘that ‘does not affect the ‘Congressionally-authorized project. purpose
- could bet accompl;shed -with':approval from:the Corps:of:Engineers:Division . -
level; accordlng torCorps intermal: regulatlons"(Eng;neerlng Manualxll;q_;;
33600) ‘governingthe: Corps‘system of water control- management~»’A;drawdewn-d

' pool B duringithe: nav1gat10n ‘SeRBON" wauld Lave:the: potential:.to: slgnlfxcanﬂﬂy
affect a Congressz.onally -authorized: proj ect:—-:,.:puvr:pcsse_,..{=na_m.-:;_.g.‘a,_t:_-,:_l,-g;}__n)._-«j,'2 a:;c_i:.,apprqvﬁl--
from Corps Headquarters would be needed. . Congressional action would like1Y'be
_requlred for  ary drawdown: plan “for: whlch 1tﬁwasidetermlned'thatnthererould be-'
slgnlfz.cant effects on nav1gat1on sl s L R




SECTION SIX - COMPARISON OF ALTERNATIVES

This section provides a-comparisdn of the water level management
srnatives for pool 8. Table 6-1 summarizes the effects of all the
srnatives except for the pool-wide summer growing season drawdown
arqatives which are summarized injtable 6-2. - '

Table 6 3 cempares the potent1a1 costs and area benefzted for the non-e-

ang ‘season drawdown alternatlves. ‘Because most of these alternatlves weree;
uated only in a qualitative manner, acres benefited and/or costs could not.

eveloped for these measures."

Thé habitat beﬁefits“df disébntiﬁuing'the 0.25-foot winter drawdown,
latlng on the "hlgh" or "low" s;de of the operating band; ‘and modlfylng
dzstrlbutlon through the. dam gates were not quantified as part of thlS
7+ Even with further study, it would be difficult to. quantify the."" :
itse of thege alternatlvee. However, the cost of implementing these;:'
matives is probably negllglble. ‘Thus, the cost per unit of habitat -
1t would be 1ow. ' o '

The-hebitat benefits'end éoete'ef=increaeingzthe:freqﬁency’Of-gate
tments and spring pool raises were not qﬁantified; The potent1a1 exlsts
ubstantial costs being a53001ated with implementation of these. :
natives. Thus, the cost per unit of habitat benefit could also be
antial. ‘ ' '

Fhe habltat ‘benefits of a winter drawdownt would be highly variable:

ilng on the range of acres benefited. The costs would be relatlvely ‘
as they are asgociated with the shortening of the navigation season to
1ent a wlnter drawdown, regardless of ‘how large a drawdown ig :
mnted. L

he estlmated cost per acre heneflted w1th changlng the pool control
is relatlvely low, especially considering the worst case assumptlcns
o estimate the number of acres to be: Federally acqulred with this
ative. '
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Summary of Effects of Non—Pool Wide Growing Seasbn Drawdown Alternatives

Table 6—1

Larpe Scale Measures within Present Sysiem

average annual oostof

to quantify; can be

beneficial effects; can

effects on aquaticplants

effectson tailwater

Spring
Pool

Large Scale Changes © PrcscntSystcni R

Raises L P
NG signiticant cfiects nifica

) . Regulate Increase
Small Mid- Discontinue on High Frequency Modify Flow
Scale Scale 0.254oot Winter or Low Side of Gate Through Winter
Measures Measures Drawdown of Band Adjustments Dam Gates Drawdowns
ite specﬂac eifects; o [Site specilic etiects; no Thor benelicial ellects | Minor ellects aependin ssolved oxygen
SR significant effects significant effects on location ) : . depletion in backwaters;
Jwater Quatity . . No Effect No Effect significance of effects
S highly dependenton the
L _ ] depthof drawdown
262 acres managed with §429 acres managed at anr Positive effects; difficult | Probable minor Probable beneficial Probable beneficial Potential for substantia]
average annual costs

short term adverse

Potential beneficial

basis

f c cffects on fish spawning
ranging from $140 to about $93 per acre achieved at no cost be achicved at no cost  }and survivalof YOY fisk | habitat effects; beneficial effects [and recruitment
$3,900 per acre could be substantial by
allbwing winter habitat
prject construction workl
" |May not be imptement- {Some additional efforts |Some additional efforts Engineering constraints |. -
G . able with current man— |likely required by lock |required by Jock and dam would limit exient;
Op'ei-.{tbﬁsf' No Effect No Effect No Effect No Effect power; cost of automatiogand dam personnel personnel - . |additional efforts would
e o may be significant : be required a2t bock and
e dam to implement SR
R ' Minor beneficialor May alter short term May alter short terin
Channel : adversedepending on ' dredging requirements; |dredging requirements
.|Maintenance No Effect No Effect No Effect -{the situation No Effect No Effect No Effect no long term cffects no boiig termi effects
i ' foreseen foreseen”
— Minor beneficialor . :
Commercial ' _ adverse depending on SR
‘{Navigation No Effect No Effect No Effect the situation No Effect No Effect No Effect No Effect __ Ne Bffcct :
Transportation _ . .
. |Infrastructure No Effect No Effect No Effect No Effect No Effect No Effect No Effect No Effect NO_Eﬂ_'CCl.__'____
WaterS upply No Effect No Effect No Effect No Effect No Effect No Effect No Effect No Effect No Effect: o
L . - Real estate interest or ' Land acquisiton or
. iReal Estate other type of agreement No Effect No Effect ‘No Effect ‘No Effect No Effect No Effect No Effect ﬂowa!ge c:-a:e::;cnls o
1 would be required for : :0,;&36‘::;::" mum -
non-Federal sites . : . g . bk
‘ Localized effects which {Localized effects which |No direct effects; No direct effects; No direct effects; No direct effects; Adverse effectsonice  |No direct effects; No damf:t effects;
Recreation would tend w0 be minor |would tend to be minor {Beneficial secondary Beneficial secmndary Beneficial secondary Beneficial secondary fishing; Beneficial Beneficial secondary Beaeficial secondary
] in most instances in most instances effects from improved  |cffects from improved |effects from improved  |effects from improved |secondary effects fom |effects from jimproved efl‘c?ls {from !nfpmvcd
' ; habitat conditions |habitat conditions habitat conditions habitat conditions better habitat conditions [ habitat conditions habitat conditions
B ' ' ' ) Potential for adveyse No Effect
Aesthetics No Appreciable Effect | No Appreciable Effect No Effect No Effect No Effect No Effect effect depending on No Effect
. : o : ‘ - the situation . :
Cultural Moderate potential for | Moderate potential for |Low potential for effects | Low potential for effects | Low potential for effects | Low potertial for effects | Moderate potenfial for | Moderate potential for hﬁ’df““ potential for
Resources effectson a site specific |effects ' ) ) cffects on a site specific |effects cllecis

Implementation

Federa! and/or State
resource management
agencies

U.S. Fish and Wildiite
Service would have
lead responsibility

St. Paul District has
authority to implement

St. Paul District has
zuthority © implement

St. Paul District has
authority to implement

St. Paul District has
authority to implement

basis

Approval required by
Corps of Engineers
Headquarters aad -

Approval required by
Corps of Engincers
Headquarters and

Corps

possibly by Congress

Approval required by

of Engincers

Headqguarters and

Goggres 5

possibly by Congress




Table 6-2 B B
Summary of Eflects of Pool Wide Growing Season Drawdown Altematives

CneFoot

One-foot

ThreeFoot

Three-Foot

One-Foot ThreeFoot ThreeFoot Open River Open Riv T 5 nR;ver
Drawdown Drawdown Drawdown Drawdown Drawidown Drawdown Drawidown Drawdown L‘-rawdow:::r grp::rao::n - g,’:wam
22.000 cfs 40,600 C_ESL 751500 cfs 9,900 cfs }2‘000 cfs 40,600 Q&S 7%_5_00 cfs 9900 cfs 23 000 cfs 40,600 cfs. S 75 S00 e
iigﬁif’ééﬁt' effects | Nosignificant effects | Nosignificant effects | Nosignificant cffects | Some diuolve‘d ) ) Same disscived Some dissolved No significant effects |Some dissclved Some dissolved Sd:.:e.dzis.u!v.é& : No ugmﬁ:ant effﬁcts
= - - oxypen depletionin  |oxygen depletionin  |oxygen depletionin oxygen depletion in  joxygen depletionin  loxygen depletion i in
backwaters backwaters backwaters backwaters; extensive| backwaters; extensive] backwaters; extcnuvc
T _ dewatering r.icwatering dewatermg o :
130 m,.,' 'apo.od, 4,600 acres exposed; 470 acres exposed; | DU acres exposed; 3,600 acres exposad; [5,300 acres exposed; | 3,600 acres exposed; | 700 actes npoud'. 18,800 actet exposed; | 13,000 actos exposed; y'qm res upond: 700 lcml.a:pud' o B
1,100 unvegetated 1,300 unvegetated 700 unvagetaiod 200 unvegetated 4,100 upvegatated 4,800 unvepetatod 2,800 unvogetated 300 unvegetated  [11,800 navegotated | 10,400 unvegetatod 6,200 unvegotated : 300 ﬂ“&;ctuod
e ‘ekposed; 3,200 | actes exposed; 3,300 | acree exposed; 1,700 | acree expased; 300 acres oxposed; 4,500 | acres exposed; 4,500 [acres exposed; 2,800 |acres oxposed; 400 | acres exposed; 4,800 | acres exposed; 4,600 | acres exposed; 3, mo :
u.guted acres vepatated acres - vegetated acres vapetated acres vegetated acres vegetated acres vegetiatad acies vepatatad acres vegatated scres vejetated acres vegatated uto' :
:"‘P"”d exposed exposed exposad expasad exposad . expassd exposed axposed expased exposed .
Mﬁor ad.dmond Minor additional inor additional Mizoz additionsl inor sddafion ai Minor addifion o Minet additjonal Minor additiona] Minor additional Minor additional Thot aédiliau al
effort required to effort required to effort required o |effort required to effort required to effort zequired to effort required to offort required to effort required to offert required to oﬁ«t’tu’;uit'od to.
i.mphment implement implement jimplement implement implement - implement implemeont implment implement implement -
Mmor additional Minor additional ‘ Minor additional Minor additional Substantial additional Substantial additiona] Substantial additionall Substantial additiona Navigationchannel | Navigationchanael Namgmonchanncl
dredglng requlrcd to |dredging required to - |dredging required to |dredging required to Jdredging required to |dredging required to dredging required to |dredging required to jeould not be could not be could notbe -
maintain navigation |maintain navigation |maintain navigation |maintain navigation Jmaintain navigation |maintain navigation |maintain navigation maintain pavigation [maintained maintained maintained. .
channel; additional lchannel; additional - {channel;additional |channel; additional Jchannel; additional [channel; additional jchannel; additional [channel; additional Coe R e navxgaum
cost likelyless than  jcost likely less than  |costlikelyless than  |costlikelyless than |estimated at approx. |estimated af approx. cstimated at approx. |estimated at approx. W channel :
$100,000 $160,000 $160,0600 $104,000 $1,200,000 $1,200,000 $1,200,000 $£1,200,600 N
Sdoot ohannel would |Sdoot channe] would |9footchannel would |9-loot channel would |9-foot channel would [9-footchannel would {94oolchannel would | 9footchannel would Navigationchannel ~|Navigationchannel Naﬁgatiouchéhnei 9—foot chansnel: wou!d
be maintained; no be maintained;no 4 be maintained; no be maintained; no be maintained; poten| be maintained; poten-| be maintained; poten—{ be maintained; potenclosed; $33 million to {closed; $33 million to jcloscd; $33 million to |be mamtamcd L
adverse effects adverse effects adverse effects adverse cffects tial delays with . tial delays with tial delays with tial delays with $115 million in losses {$115 million in losscs | $115 million in losses adv&rse effects.
o : : dredging neededto  fdredging nesdedto  [dredging neededto  ldredging neededto |dependingon draw~ }dependingon draw— |dependingon draw—" | :
maintain channel maintain channel maintainchannel maintain channel down duration down duration down duration - -
Potential for exposing} Potential for cxposing Potential for cxposing
No Effect No Effact’ No Effect No Effect No Effect No Effect No Effect No Effect unprotected raiiroad |unprotected railroad |unprotected railroad
i embankm ents embanim ents embankm ents
No Effect No Effect No Effect No Effect No Effect No Effect No Effect No Effect No Effect No Effect No Effect No Effect
'No appreciable .d‘focn No appreciable effects| No appreciablo effects| No appreciable effects) No appreciable effects| No appreciabile dffects| No appreciable effects] No appreciable effects| No appreciable effects| No eppreciable effects| No appreciable effects| No appreciable effects} - ; o : e
4boat ramps Iboat ramp Thoat tamp Poteniial elfect on 1 {13 boat ramps 4boat x‘ampé 1hoat unip boat ramp 21 boat ramps 11 Boat ranmps 3 boat ramps 1iboat ramp
sdfected; potential affected; potantial | affected; potential boat ramp; beneficial | affected; potentia! affacted; potantial affacted; potential affected; potential wffected; potential affected; potential sffected; potential . | affacted; potentini
effects on 15 boat effects on 9 boat {effects on 1 boat effec ts from improved Jeffocts on 19 boat effects on 24 boat effects on 4 boat cflects on 1 boat effectson 8 boat effcctson 22 boat jeffectson 4 boat cffectson 1 boat
ram ps; beneficial ‘| ram ps; beneficial ram p; beneficial habitat conditions ram pe; beneficial ram ps; beneficial ram ps; beneficial ram p; beneficial ram ps; beneficial ram e; beneficial ram pe; beneficial ram px; beneficial .
effects from improved ] effects from improved Jeffects from improved : cticcts from improved | effects from improved | effects from improved | effects from improved feffo: s from improved jeffects from improved | effects from improved | effects from i_mpmved '
] habitat conditions habitat conditions habitatconditions habitatconditions habitatconditions  {habitatconditions habitat conditions habitat conditions habitat conditions habitat conditions habitat conditions
“[Minor visual and odor| Minor visualand oder| Minor visual and odor No appreciabic clfect j Minor visual and odor| Minor visualand odor| Minor visual and odor] No appreciable dfect |Moderate visual and  [Moderate visual and | Minor visual and odor Ndnppreciable effect
effects |effects effects . effects effects effects odor cffects odar effects cffectt
Moderate potential | Moderate potential | Moderate potential Tow potential Moderate potential  |{Moderate potential | Moderate potential  [Low potential Substantial potential | Substantial potential | Moderate potential  |Low potentiai
for effeccts basedon  |for cffectabasedon - {for effects basedon  }for effects basedon  |for effects basedon | for effects bavedon  [for effects basedon  |for effects basedon  {foreffects basedon  [foreflects basedon | for effects basedon | for effects basedon
area exposed area exposed area exposed area exposed area exposed arca exposed - area exposed arca exposed arca exposed area exposed arca exposed arca exposed _
Approval required by | Approval required by. Approval required by |Approval required by J Approval required by |Approval required by |Approval required by | Approval required by {Approval required by |Approval required by |Approval required by { Approval req!niredby '
Implelnentatlon Coeps of Engineers | Corps of Engincers | Corps of Engineers | Corps of Engincers  JCorpe of Engincers  |Corps of Engineers  {Corps of Engincers | Cocpe of Engineers | Corpe of Engineers [ Corps of Engineers | Corps of Engineers | Corps of Engineers.
Headquarters Headguarters jHeadquarters Headquarters Haadquarters Hoadgnarters Headguarters Hoadquarters Hoadquarters and Headquarters and Haadguarters and Headquarters and’
Con grass Con gress Cos grass Con gross




Table 6-3
CostslAcres Beneflted of Non—Growing Season Drawdown Alternatnves

Range Range of
of Acres* | Range of | Costs/Acre
Alternative |} Benefited | Costs Benefited Comments
iscontinue Eres Penchted is not a significant
Winter ‘max. $0 $0 factor because the benefits can be
‘Drawdown 17,000 obtained at no cost.
- Regulate on the Acres benefited is not a significant
"High" or "Low" max. likely to likely to |factor because the benefits can likely
- Side of Band 17,000 | be minor ; be minor |be obtained at a minor cost.
Increase May not be implementable with
Frequency of max. could be could be |current lock and dam staffing. Cost
Gate Adjustments| 17,000 |substantial jsubstantial |of automating gate operations
: could be substantial.
. Modify Flow ] Acres benefited is not a significant
through unknown | likely to likely to ifactor because the benefits can likely
Dam Gates be minor | be minor |be obtained at a minor cost.
min. min. Cost per acre benefited wouid be
Winter 1,000 up to $450 highly variable depending upon
Drawdown max. $6,650,000 max. the extent of the drawdown.
15,000 36,650
_ Constraints at the lock and dam
Spring Pool Raise| max. . could be could be |would limit the extent to which
17,000 {substantial {substantial [this alternative could be |
: implemented.
Cost per acre assumes worst case
Change Pool max. $1,500,000 388 real estate costs and maximum
Control Point 17,000 acres benefited,

- *contiguous backwater habitat




Table 6-4 provides estimated costs per acre of habitat benefited for the
summer growing season drawdown alternmatives, WNote that the costs per acre
benefited are only approximate.

Isolation and management of small waterbodies will have highly variable
cogts because of the unique circumstances associated with each waterbody. The
range of costs developed for the 30 gites in pool 8 should providé a good
indicator of costs that may be encountered using this management technigue.
Only one larger waterbody (Lawrence Lake) was evaluated as part of this study.
The results show a cost per acre benefited lower than that for the small
waterbodies. This was not unexpected because the cost per unit area of
isolating and pumping a larger area should be lower than for smaller sites due
to economies of scale. ' '

Tt is readily apparent for the pool drawdown alternatives that the cost
per acre benefited would be significantly lower if the navigation channel was
not closed to traffic. The cost per acre benefited associated with a 2-foot
drawdown with dredging would be approximately 4 to 6 times that associated
with a 1-foot drawdown with dredging. However, the unit costs of both are
relatively small when compared to the small- and mid-scale measures and the
pool drawdown alternatives involving channel closure.

o The costs per acre benefited of two large habitat restoration
projects in lower pool 8 are included in table 6-4. While the habitat _
benefits of the two habitat restoration projects are not directly comparable
to the habitat benefits of a growing season drawdown, they do provide an
indication of the relative costs resource management agencies congider
justified to improve habitat conditions on the Upper Missigsippi River. The
cort per acre benefited of the two habitat projects are generally higher than
the estimated costs for the drawdown alternatives where the navigation channel
is maintained with additional dredging; and lower than the estimated costs
asgociated with drawdown alternatives that result in closure of the navigation
channel .




Costs/Acres Benefited of Growing Season Drawdown Alternatives

Table 64

Range of
Range Estimated Ave Aunnual
of Acres Ave Annual Costs/Acre
Benefited Costs (1} Benefited
Small-Scale Measures 2-61 $1,900~- $140~
$14.200 $3.,800
Mid-Scale Mcasures 429 $40,000 $93
Partial Growing Season 2,400-4,600 $17,000 $4-37
Full Growing Season 2,400—4,600 317,000 $4-37
Two Growing Seasons 2,400~ 4,600 533,000 $7-314
Partial Growing Season 3,600-9,300 $224,000 $24-39
Full Growing Season 5,600-9,300 $224,000 $24-39
Two Growing Seasons (2) 5,600~-9,300 3$275,000 $30-348
Partial Growing Season 5,600-9,300 $6,250,000 " $670~-3$1,100
Full Growing Season 5,600-9.300 $14,380,000 $1,550-%2,5G0
Two Growing Scasons (3) 5,600--9,300 $14,431,000 $1,550-$2,500
Full Growing Season 9,400~ 15,200 $14,380,000 $950~-31,530.
Two Growing Seasons {3) 9,400~15,200 $14,431,0600 $950--%1,530
Two Growing Seasons (4) 9,400~ 15,200 514,604,000 $960-3%1,550
“Pool 8 Islands Phase I HREP 1,000 8160,000_ $160
- Pool 8 Islands Phase Il HREP 500 $297,000 $594

JOn a‘?—year cyclc annuaiized over 25 years.

) Second.growing scason drawdown only 1.5 feet. .
) Second growing season drawdown only 1.5 feet, channel maintained by additional dredging.
). Second growing season drawdown oniy 3 feet, channel maintained by additional dredging.

Y HREP project costs annualized over 50-project life

]




A rough incremental analysis was performed for single growing season pool
drawdowns. The assumption was made that the per acre benefits of a given
duration drawdown would be somewhat similar whether the drawdown is 1 foot,

3 feet, or something greater. An incremental analysis cannot be performed at
this stage of study comparing partial growihg season vs. full growing season
ve. two growing season drawdowns because the quality and the duration of
habitat benefits are likely to be significantly different for those different
durations of drawdown. ' : ’

The results of the incremental analysis of single growing season pool

" drawdown alternatives are shown in tables 6-5 through 6-7. For each option,
an average of the range of acres affected was used. If a partial growing
season drawdown were implemented (table 6-5), the cost per acre affected of
the 4,000 additional acres exposed with a 3-foot drawdown would be about 10
times greater on a per acre basis than the first 3,500 acres exposed with the
1-foot drawdown. However, even at $52 per acre bhenefited, thig incremental

cost is relatively low. A more detailed analysig applying a quality factor to
the acres exposed with a 1-foot versus 3-foot drawdown would probably narrow
the difference between the incremental costs of these two options. The reason
ie that there probably would be greater and longer lasting benefits with a 3-
foot drawdown due to greater sediment consolidation and drying.

For the full growing season drawdown (table 6-6), the same general
relationship exists between the 1-foot and 3-foot drawdown options, as no
additional costs are projected with a full growing season drawdown. . The
navigation channel would have to be dredged to provide adequate depthe whether
the drawdown lasted 45 days (partial growing season) or 105 days (full growing
season) .- (In an actual drawdown situation, there may be additional costs _
associated with keeping the channel open for.an additional 60 days, but this
study did not identify those costs.) ' ]

Going to an open river drawdown would result in a significant increase in
the incremental cost per acre benefited. The cost of exposing the additional
4,800 acreg would be over 50 timeg greater than the previbus increment. AE
noted earlier for the partial growing season optioms, further analysis could
close this gap somewhat due to the additional sediment consolidation benefits
of greater depth drawdown. Conversely, some of the area exposed by open river
drawdown would be reinundated by water 4 to 10 feet deep, making it unlikely :
that any new aguatic vegetation growth in these areas would be sustainable. :
Regardless, it is likely that the incremental cost of the open river drawdown
option would still be significantly higher than the incremental costs of the .
1-foot and 3-foot drawdown options.



Table 6-5
Incremental Analysis of Partial Growing Season Pool Drawdown Options:

Average Incremental Incremental Incremental

hores Annual Acres Ave. Annual Cost/Acre
ion Benefited Cost Benefited Cost . Benefited
1-ft draw. 3,500 $17,000 3,500 $17,000 55
w/dredging ' ' ' ' '
3-ft draw. 7,500 $224,000 4,000 $207,000 $52
w/dxredaing
Table €-6

Incremental Analyeis of Full Growing Season Pool Drawdown Options

Average Incremental Incremental Incremental

Acres Annual Acres Ave. Ammual Cost/Acre
Option Benefited Cogst Benefited Cost Benefited
1-£t draw. 3,500 17,000 3,500 $17,000 55
w/dredging :
. 3-fr draw. 7,500 $224,000 4,000 $207,000 $52 3
- wfdredging |
i Open river : _
w/closure 12,300 $14,280,000 4,800 $14,156,000 ’ $2,950
Table 6-7

Incremental Analysis of Two Growing Season Pool Drawdown Options

Average Incremental Incremental Incremental

hores Annual Acres Ave. Annual Cost/Acre
Option Benefited Cost Benefited Cost Benefited
t draw. 3,500 $33,000 3,500 $33,000 9
dredging '
t draw. 7,500 $275,000 4,000 - $242,000 $61
dredging :
;river

losure 12,300 $14,431,000 4,800 514,156,000 $2,95%50




The results for the two growing season drawdown options (table 6-7) are
similar to those for the full growing season option; i.e., the incremental
costs of exposing the additional acres with an open river drawdown would be
significantly greater than those for the 1-foot and 2-foot drawdown options.
Although slightly higher in unit area costs than single season drawdown
altermatives, two growing season drawdownsg would have qualitatively much
greater benefits, through the establishment of larger areas of emergent-
aguatic vegetation. This benefit would continue into vears following the
drawdown. .

6-9




SECTION 7 - APPLICABILITY TO OTHER ST. PAUL DISTRICT POOLS

© This section discusses water level management for ‘the other nav1gat10n
ols within the St. Paul District based on the results of the pool 8

luations. The potential for implementation of alternative water level
management measures is discussed along with the potential effects where
ossible. |

SMALL-SCALE MEASURES

- Igolation and indepéndent management of small backwater areas could be
mplemented in any of the St. Paul District navigation pools where there are
backwaterg., Because of size and land/water area differences, some of the
ppéls would provide more opportunity for this type of management than others.
éble 7-1 contains a qualitative assesement of thig opportunity for each pool,
ing pool 8 as the sptandard of compariscn.

Table 7-1
Opportunities for Isolation and Management
of Small Waterbodies in Comparison to Pool 8

Pool Opportunity Comments

USAF no opportunity . pool contains no backwaters
;ESAF ’ no opportunity pool containeg no backwaters
1. no opportunity pool containg no backwaters

2 much less than pool 8 small isolated backwaters limited
-3 much less than pool 8 aquatic area 35% of pool 8 aquatic area
G4 much legs than pool 8 -agquatic area 55% of pool 8 agquatic area

5 somewhat less than pool 8 aquatic area %0% of pocl 8 aguatic area
'5h much less than pool 8 agquatic area 35% of pool 8 aquatic area
6 much less than pool 8 aquatic area 50% of pool 8 aguatic area;

'~ most managed as part of Trempealeau NWR

7 somewhat less than pool 8 . aquatic area 65% of pool 8 aguatic area
_" 9 more than pool 8 aquatic area 145% of pool 8 aguatic area
10 more than pool 8 aqguatic area comparable; lesgs large, .

deep open water area than in pobl 8

7-1




The range of costs per acre benefited associated with isolating and
managing small backwaters in the other pools should be comparable with those -
identified for pool 8. In addition, the potential effects on other resources
and public use of those rescurces would be similar as discussed for pool 8.

MID-SCALE MEASURES -

A brief review of the other navigation pools was conducted to identify
large (100 acres or greater) backwaterg that could be isclated from the river
without a significant investment in diking systems. The sites are listed in
table 7-2. 8Sites with private residential developments and known high
‘recreational use for boating and fishing were not included because of the
potential for conflicts with these existing uses. '

Table 7-2 S
Large {>100 acres) Backwater Lakes Suited to
Independent Water Level Management

Approx. Linear Feet

Lake Pool - Acresg - of Dike
Pigs Eye Lake - : 2 700 500
River Lake ' 2 200 - 500
Moocers Lake 2 100 500
Gantenbein Lake 4 100 500
Mud Lake 4 300 500
" Dead Slough Lake 4 400 - 1,000
Goose Lake 4 100 500
Duck Lake 2 100 1,000
McGregor Lake 10 200 : : 500

A majority of the sites listed in table 7-2 are located in pool 2 and in
pool 4 above Lake Pepin. Table 7-3 lists other locations where large
backwater areas couid be isolated from the river with substantial investments
in diking systems and/or where there could be substantial conflicte with
existing public ueses, Table 7-4 shows the percent of non-channel aquatic area
affected in each pool if all the backwaterg listed in tables 7-2 and 7-3 were
igolated and managed {(pcool 8 is included for comparison purpoges). Thig
tabulation indicates that the greatest potential for affecting an appreciable
portion of Misgissippi River non-channel aquatic habitat with this management
technique is in pools 2 through 4.




§é5(>100 acres) Backwater Lakes That Would Require Substantial Diking

and/or Could Involve Conflicts With Existing Uses

Table 7-3

Approx.

Linear Feet

- Lake. Poo Acres . of Dike
3aldwin Lake 2 500 4,000
pring Lake 2 1,800 12,000
3 1,200 4,000
jturgeon Lake. 3 800 5,000
obinson Lake 4 800 7,000
eterson Lake 4 500 8,000
remore Lake 10 300 1,000
ussey Lake 10 200 1,500

Table 7-4

proximate Percent of Pool Non-Channel Aquatic Areas That Could Be
5 Isolated and Managed Independently

Approx. Acresg¥

Percent

= Non-Channel . Acres _

H1 Aquatic Habitat' Manageable Manageable

3 : 7,000 3,300 47

3 7,000 2,000 29

3 9,000%* 2,200 24

5 10,000 0 0 -

\ 5,000 0 0

3 3, 000%%* 0 0

: 12,000 0 0

; 18,000 500 3

3 28,000 100 <1

: 10,000 700 1
(rounded) .11¢,000 9,000 9

on and Meyer (1976)
e Pepin excluded

mpealeau National Wildlife Refuge excluded
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LARGE - SCALE MEASURES WITHIN THE PRESENT SYSTEM OF RIVER REGULATION
DISCONTINUE 0.25-FO0T WINTER DRAWDOWN

Discontinuing the 0.25-foot winter drawdown is being implemented for alj
the navigation pools in the 8t. Paul District. Because elimination of the
historically practiced winter drawdowns provides benefits to shallow
contiguous'backwaters, those pools with the greatest areas of ghallow
contiguous backwaters (pools 5, 7, 8, 9, and 10) are likely to.benefit the
most. Because pool 10 was formerly regulated with a winterx drawddwn of up to
1 foot (vs. 0.25 foot in the other pools), the positive effects of -
digeontinuing winter drawdowns are probably greatest in pool 10.

REGULATION ON THE *HIGH" OR "LOW®" SIDE OF THE REGULATING BAND

Requlation on the high or low side of the regulating band could be
“implemented for any of the navigation pools in the St. Paul Digtrict., As with
elimination of winter drawdowns, pools with the greatest areas of contiguocus
shallow backwater areas are likely to benefit the most from regulation on the
high or low side of the regulating band.

INCREASE THE FREQUENCY OF GATE ADJUSTMENTS .

Increasing the frequency of gate adjustmente could be implemented at any
of the navigation dams in the St. Paul District. Because reducing the
frequency and amplitude of regulation-induced water level fluctuations would
affect primarily shallow littoral areas, those pools with the greatest areas
of contiguous shallow backwaters would probably benefit the most from this
change in river regulation. '

MODIFY DISTRIBUTION OF FLOW THROUGH THE DAM GATES

Modifying the distribution of flow through the dam gates could be
implemented at any of the navigation dams in the St. Paul District. No
information has been aeveloped to indicate whether the benefits would be
greater or less at any particular dam(s).



;SCALE CHANGES TO THE PRESENT SYSTEM OF RIVER REGULATION

%iNTER DRAWDOWN

%ﬁnter drawdown could be implemented for any of the navigation pools in

The depth of drawdown would determine the benefits and
A winter drawdown for those
Those

gt Paul District.
se effects of any particular drawdown event.
“with large tributary inflows could be more difficult to maintain.
be pool 2 (Minnesota River), pool 3 (St. Croix River), lower pool 4
;ﬁewa River), and pool 10 (Wisconsein River).

A winter drawdown in the Upper St. Anthony Falls (USAF) pool, pool 1,
or pool 2 would have the potential for having adverse effects on

erc1a1 navigation because of the local navigation traffic in these pools
ng the winter months. A winter drawdown to open river conditions could
pably not be done in pool 3 without adverse effects on the water 1ntakes
gdlscharge at the Prairie Island Nuclear Generating Plant in pool 3.

. SPRING POOL RAISES

Spring pool raises could be implemented for amny of the navigation pools

As with winter drawdowns, the specifice of a spring

Ehe St. Paul District.
Similar

iﬂraise'would determine the level of benefite and adverse effects.
pock and Dam 8, there would be practical physical constraints on how much

ing pool levels could be artificially increased. Spring pool raises could
%ccomplished with fewer structural modifications at the dams without fixed-

st gpillways.
CHANGE PRIMARY CONTROL POINT FROM MID-POOL TO THE DAM

;7 In addition to pool 8, changing the primary control point from mid-pool
Ethe dam could be implemented in pools 2 through 6 and pool 9. Pool 7 is
ways in -secondary control -at the dam. The USAF pool and pool 1 are
ntrolled at the dam. Primary and secondary contrcl for pool 10 is 1ocated
: the dam (except for a small flow range that is inconseguential to this

scussion) .

The effects of changing the primary contrel point to the dam in the other

50ls would be similar to those degcribed for pool 8. Water levels would

tnerally be maintained at a higher level. Changing the primary control point

n“any pool would require the acquisition of additional real estate in the

orm of fee title or fiowage easements. The extent of reguired real estate

cquisitions has not been quantified.




SUMMER GROWING SEASON DRAWDOWNS

Hydroloogy /Hydraulics

Pool drawdowns could be implemented for any: of the pools in the St. Paul
District. The basiec hydrologic/hydraulic effectg discussed for pool 8 can be
expected to occur in most of the other pools as well, although each pool would
have its own unique characteristicse such as the location of the water surface
slope breakpoint within the pool and the rate at which the drawdown would be
attenuated proceeding upriver within the pool. :

Pool 4 would preeent & unique situation with Lake Pepin located within
the pool. Due to the length of Lake Pepin, drawdowne at Lock and Dam 4 would
probably be greatly attenuated in upper pool 4. Drawdowns at Locks and Dams 2
and 3 would have some effects on the Minnesota River and St. Croix River,
regpectively,

Water Quality

The effects on water quality in most pools would be expected to be
similar in nature to those described earlier for drawdowns in pool 8. Any
proposed drawdown of the pools in the Twin Cities metropolitan area would have
to take into account the pollutant loading from the storm sewers and the
metropolitan waste treatment facility.

Effects on the thermal discharge from the Prairie Island Nuclear.
Generating Plant would have to be considered in planning drawdown of pool 3.

Ecological

The ecological effects of pool drawdown in any pool would be gimilar to
those described earlier in this report for pool 8. The primary difference
between pools would be the number of acreg potentially affected; i.e., a
greater amount of habitat would likely be benefited in those pools with larger
areas of non-channel aquatic habitat. Table 7-4 (page 7-3) shows the
approximate acres of non-channel aquatie habitat for the St. Paul District
navigation pools, other than the USAF pool and pool 1 which have very limited
non-channel habitat.

" Pool 9 has by far the largest amount of non-channel aquatic habitat and
thus would be the pool where drawdown would have the potential to provide the
greatest benefits., »nfter pool 8, poole 5, 7, and 10 all have relatively the
same potential in terms of acres of non-channel agquatic habitat.
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- Pool 4 is next in terms of total non-channel agquatic habitat acres.
owever, this total is for upper and lower pool 4 collectively. It may be
ifficult to accomplish any appreciable drawdown in upper pool 4 without a
_gnificant drawdown of Lake Pepin in lower pool 4. Thus, the potential for
éhieving benefits in pool 4 with drawdown is probably lower than the acreagé
otal would indicate.

“- Ppols 2 and 3 have approximately 7,000 acres of non-channel aquatic
abitat and pool 5A has about 5,000 acres. Pool 6 has the lowest amount of

- charinel aquatic habitat that could potentially be benefited by drawdown.
ich of the non-channel portion of pool & is managed independently as part of
he Trempealeau National Wildlife Refuge. A drawdown in pool 6 could provide
dditional management flexibility in the Trempealeau Rational Wildlife Refuge,
llowing additional drawdown of the pools beyond what is currently possible.
his would increase the potential area benefited by a pool 6 drawdown by
proximately 5,000 acres. '

Operations

The amount of additional effort required of water control and lock and -
dani personnel would be similar regardlese of the pool{s) selected for
Yy awdowr: . .

Channel Maintenance

- "A review was conducted on the navigation pools in the $t. Paul District
(other than pool 8) to evaluate the potential effecte of drawdown on channel
intenance requirementg. The Upper St. Anthony Falls pool and pool 1 were
:nﬁt included as it is very unlikely that a drawdown in these pools would be
onsidered because they contain little non-chamnel aquatic habitat.

The review focused on the potential for maintaining a 9-foot navigation
channel with additional dredging for i-foot and 3-foot drawdowns at the dams.
This review was qualitative in nature and was based on historic dredging
‘requirements. The hydraulic modeling results for pool 8 for the 1-foot and 3-
oot drawdown altermatives were used as indicators of potential water surface
levels in other pools under drawdown conditions. It is not possible to
‘Qquantify additional dredging requirements asgociated with either drawdown
‘alternative, Thip review assumes "normal" flow conditions during the

navigation season,




Pocl 2

Pool 2 is approximately 32.2 miles long and contains seven active dredge
cuts. Four of the seven dredge cuts have a relatively-high freguency of
maintenance {annual frequencies ranging from 30 to 46 percent). The average
annual dredging volume for the pool is about 128,000 cubic yards. Dredging in
pool 2 ie done both mechanically and hydraulically.

It ig expected that, with a 1-foot drawdown, a 9-foot navigation channel
could be maintained in pool 2 with additicnal dredging. The worst maintenance
problem in pool 2 is at the St. Paul Barge Terxminal dredge cut. However, this
cut is in the upper one-third of the pool where the effectes of a 1-foot
drawdown at the dam would probably be less than one-half foot. Existing:
placement site capacity in pool 2 should be sufficient to handle the
additional dredged material on a one-time or infrequent basis. If 1-foot
drawdowng became & regular or normal practice, additional placement sité_
capacity in pool 2 could bes required.

It may be possible to maintain a 3-foot navigation channel in pocl 2 with
a 3-foot drawdown. However, the additional dredged material generated could
exceed the capacity of currently designated placement sites. At the St. Paul
Barge Terminal dredge cut, existing designated placement sites could probably
handle the additional dredged material, but the useful life of the gites would
be decreased. Three dredge cuts (Pine Bend, Boulanger Bend, and'Boulanger
Bend lLower Lightf are located in the lower cne-third of the pool where the
effects of a 3-foot drawdown would be most pronounced. Dredging these cuts to
provide for a 3-foot drawdown could require substantial additional dredging
that would shorten the life expectancy of existing placement sites, requiring
more frequent transfers to permanent placement gites.

Pool 3

Pool 3 is approximately 18.8 miles long and contains eight active dredge
cuts. Six of the eight dredge cuts have annual dredging fregquencies greater
than 25 percent, with three of the gix having annual dredging frequencies
greater than 40 percent. The average annual dredging volume for the pool is
about 31,000 cubic yards. Channel maintenance in pool 3 can be characterized
as chronic; i.e., reguired relatively frequently although the dredging
gquantities are not particularly large.  Dredging in pocl 3 is done both
mechanically and hydraulically.

It is expected that, with a 1-foot drawdown, a 9-foot navigation channel
could be maintained in pool 3 with additional dredging. Existing placement
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S capacity is probably sufficient to handle the additional dredged material
. ocne-time or infrequent basis. If l1l-foot drawdowns became a regular or

al practice, additional placement site capacity in pool 3 could be

ired. Pool 3 ig already a problem area in terms of finding acceptable
sment sites, and this would aggravate the problem.

. Some of the channel maintenance problem areas in pool 3 are located in
lower cne-third of the pool, while the others are located in the mlddle
;hlrd. It is unlikely that additional dredging could maintain a 9-foot
}ation channel in pool 3 with a 3-foot drawdown because of the locatiocns
jese cuts within the pool.

iUpper Pool 4

;bpper pool 4 from the head of Iiake Pepin to Lock and Dam 3 is

&imately 12 miles long. This area contains five active dredge cuts, none
ﬁch'would be considered high frequency cute or problem areas. The

ige anmnual dredging volume for this reach is approximately 19,000 cubic

ﬁ: DPredging in upper pool 4 is done both mechanically and hydraulically.

it is expected that, with a 1-foot drawdown, a 9-foot navigation channgl
. be maintained in uppery peool 4 with little additional dredging. A 1-foot
ﬁwn at Lock and Dam 4 probably would have less than a one-half foot

%-in upper pool 4. Existing placement site capacity is probably

cient to handle any additional dredged material.

With a 2-foot drawdown at Lowck and Dam 4, it should be possible to

ﬁin a 9-foot navigation channel in upper pool 4 with additional dredging.
iibecause of the digtance from the lock and dam, the drawdown in upper
}-probably would be 1 foot or less. Because upper pool 4 is not a

éﬁ area from a channel maintenance perspective, the additiocnal dredging
hay be required ghould be manageable.

50wer Pool 4

Lower pool 4 from the foot of Lake Pepin to Lock and Dam 4 is

tlmately 11 miles long. This area contains five active dredge cuts, all
Lch have a relatively high frequency of maintenance (annual frequencieg
?g’from 27 to 73 percent). The average annual dredging volume for thisg
'is approximately 164,000 cubic yards. ‘Lower pool 4 constitutes the

?t channel maintenance prcoblem area in the St. Paul District. Dredging
%r pool 4 is done both mechanically and hydraulically. However, the
%ﬁy of the dredging is done hydraulically, with the material placéd in
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riverine containment sites. When these riverine containment sites reach
capacity, the material is generally trangferred to a permanent site.

It may be possible to maintain a 9-foot navigation channel in lower pool
4 with a 1-foot drawdown. This could require substantial additional dredging
that would shorten the life expectancy of existing placement sites, requiring
more freguent transfers to permanent placement eites.

Maintaining a 9-foot navigation channel in lower pool 4 with a 3-foot.
drawdown is not considered feasible because of the amount of additional
dredging that would likely be required.

Pool 5

Pool 5 ie approximately 14.4 miles long and contains seven active dredge
cuts. Six of the seven dredge cuts would be considered high frequency dredge
cuts (annual frequencies ranging from 23 to 69 percent)}. The average annual
dredging volume for pool 5 is about 90,000 cubic yards. After lower pocl 4,
pool 5 is the next largest channel maintenance problem area in the St. Paul
District. Dredging in pool 5 is done both mechanically and hydraulically.
However, the majority of the dredging is done hydraulically with the material
placed in riverine containment sites.

It may be possible to maintain a 9-foot navigation channel in pool 5 with
a 1-foot drawdown. This could likely require a substantial amount of
additional dredging that would shorten the life expectancy of existing
placement sites, requiring more frequent transfers to permanent placement
sites. .

Maintaining a 9-foot navigation channel in pool 5 with a 3-foot drawdown
is not considered feasible because of the amount of additional dredging that
would likely he required.

Pool SA

Pool 5A is approximately 9.8 miles long and contains four active dredge
cuts. Three of the four dredge cute would be considered high frequency dredge
cutg (annual frequencies ranging from 31 to 77 percent). The average annual
dredging volume for pool 5 is about 47,000 cubic yards. Dredging in pool S5A
is done both mechanically and hydraulically.

It may be possible to maintain a 9-feoot navigation chammel in pool 5a
with a 1-foot drawdown. This could likely require a substantial amount of
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additional dredging that would shorten the life expectancy of existing
placement sites.

Maintaining a 9-foot navigation channel in pocl 54 with a 3-foot drawdown
ig not considered feasible because of the amount of additional dredging that
would likely be required. '

Pool 6

Pool € is approximately 14.2 miles long and containg four active dredge
‘cuts. Only one of the four dredge cuts would be considered a relatively high
‘frequency dredge cut with an ammual frequency of 23 percent. The average
-annual dredging volume for pool 6 is about 15,000 cubic yards. In relative
térms, pool 6 would be considered the pool with the least channel maintenance
‘problems in the St. Paul Digtrict. Dredging in pool & is done both
mechanically and hydraulically. However, the majority of the dredging is done
mechanically.

It should be poésible to maintain a 9-foot navigation channel in pool 6
with a 1-foot drawdown. The exigting dredge cuts are all located in the
middle one-third of the pool where the actual drawdown would be less than
1 foot. The amount of additional dredging required may not be significant, .
and would not be expected to shorten the life expectancy of existing placement
gites because, for the most part, they are beneficial use removal sites.

Maintaining a 9-foot navigation channel in pool 6 with a 3-foot drawdown
may be possible, although the amount of additional dredging required could be
subgtantial. Even though most placement sites are beneficial use removal
sites, their capacity in the short term could be taxed.

Pool 7

Pool 7 is approximately 11.6 miles long and contains seven active dredge
cutg. Four of the seven dredge cuts would be considered high frequency dredge
cute (annual frequencies ranging from 23 to 58 percent). The average annual
dredging volume for pool 7 is about 53,000 cubic yards. Dredging in pool 7 is
done both mechanically and hydraulically.

It may be possible to maintain a 9-foot navigation channel in pool 7 with
a 1-foot drawdown. However, this could require a substantial amount of
. additional dredging because most of the channel maintenance problem areas in
pool 7 are in the lower one-half of the pool where there would be little
attenuation of the drawdown. &Any additional dredging would shorten the life

7-11




expectancy of existing placement sites.

Maintaining a 9-foot navigation channel in pool 7 with a 3-foot drawdown
is not considered feasible because of the amount of additiocnal dredging that
would likely be required. '

Pool 9

Pool 9 ig approximately 31.3 miles long and contains six active dredge
cuts. Only two of the gix dredge cute would be considered high frequency
dredge cuts (both with an annual frequency of 58 percent). The average annual
dredging volume for pool 9 ig about 54,000 cubic yards. Dredging in pool 9 is
done both mechanically and hydraulically. Pool 9 is similar to pool 8 in that
- most channel maintenance problemg are located in one reach in the middle
one-third of the pool. The problem area in pool 9 is a 2-mile reach extending
upgtream from Lansing, Iowa.

It should be possibie to maintain a 9-foot navigation channel in pool §
with a 1-foot drawdown with minor additional dredging in the Lansing area. It
is expected that a 1-foot drawdown at Lock and Dam 9 would result in a
drawdown of 0.6 to 0.8 foot at Lansing. The drawdown in the upper reaches of
the pool where the other active dredge cuts are located would likely be less
than 0.5 foot, :

Maintaining a 9-foot navigation chamnel in pool 9 with a 3-foot drawdown
may be possible with additional dredging in the Lansing area that could be
substantial. Additional minor dredging could alsgo be required at the upper
dredge cuts. Most permanent placement sites in pool 9 are beneficial use
removal sites. A substantial amount of dredging at any one time could tax
their capacity. ‘

Pool 10

Pool 10 is approximately 32.7 miles long and contains five active dredge
cutg. Only the McMillan Island dredge cut in lower pool 10 would be
congidered a relatively high frequency cut {annual freguency of 39 percent).
The average annual dredging volume for pool 10 is about 34,000 cubic yvards.
Dredging in pool 10 is done both mechanically and hydraulically.

It may be possible to ﬁaiptain a 9-foot navigation chamnel in pocl 10
with a 1-foot drawdown with additional dredging in the McMillan Island area.
Because the McMillan Island dredge cut is located only 3 to 4 miles above Lock
and Dam 10, a 1-foot drawdown at the dam would likely result in a 1-foot
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drawdown in this area. The reméining dredge cuts in pdol 10 are in the middle
to upper reaches of the pool where the actual amount of drawdown would likely
be 0.5 foot or less.

_ Maintaining a 9-foot navigation chamnel in pool 10 with a 3-foot drawdown -
would be guestionable. -Because the McMillan Island area is so close to the
"dam, a'significant amount of dredging would likely be required in this
location to maintain adequate water depths. The upper cuts in the pool could
also require additional dredging to maintain the channel under a 3-foot

Summary

. Table 7-5 summarizes the results of the qualitative assessment of the
potential for maintaining a 9-foot navigation channel under 1-foot and 3-foot
drawdown scenarios. Pool 8 is included for comparison purposes. Further
study would be required to determine what level of drawdown may be feasible in
each poeol while still maintaining navigation with additional dredging. It is
expected that the break point in most pools would fall somewhere between a 1-
foot and a 3-foot drawdown.




-~ Table 7-5"
Summary of Potential for Maintaining a 9-Foot Navigation Channel
with Additional Dredging

1-Foot
Pool " Drawdown - Drawdown
2 Possibly Possibly
3 Possibly Unlikely
Uﬁper 4 Likely Possibly
Lower 4 Pogsibly Unlikely
5 Pogsibly - Unlikely.
SA Possibly Unlikely
6 Likely Pogaibly
7 Possibly Unlikely
8- Likely Poesibly
9 Likely Possibly
10 Possibly Unlikely

Likely =
Poesibly.

Unlikely

likely that the channel could be maintained with minimal additional

dredging

required could be substantial

H

- 3-Foot:

the channel could be maintained but the additional dredging

unlikely that the channel could be maintained becauge additional

dredging requirementg would probably be significant




The potential effects to commercial navigation from drawdowns in other
would be of a magnitude similar to thoee discussed for pool 8. The most
rtant factor is that, if navigation is closed in any one pool, the

g"":i.cnnal.l effects of closing other pools would be felatively small. Since

;fbarge traffic goes through the entire district, a disruption in one

Ek" automatically disrupts all the "links" in the system., Therefore, if -
ool is drawn down enocugh to halt commercial navigation, it would make

"~ to draw down as many pools as possible to gain substantial additional

its for relatively little additional cost. (The effects to other
ficant resgources would need to be taken into account separately.) -

portation Infrastructure

Bridges

USAF pool and pool 1 have eight and seven bridge crossings, respectively,

ibuted throughout the pools. BAny proposal for a significant drawdown of
e pools would have to evaluate the potential effects on these structures.

largest concern would be whether the changed conditions would induce scour
a bridge piers and abutmentg. Pool 2 has 10 bridge crossings, all.

ed in the upper one-half of the pool where the effects of any drawdown.

| be less significant. Pool 3 has two bridge crossings in the very upper
bf the pool where the actual amount of drawdown would be relatively small.

Upper pool 4 has one bridge at Red Wing.  The effects of any drawdown at

and Dam 4 would be minor at this location. There is a highway bridge at
a, Minnesota, located about 8 miles above Lock and Dam 4. A significant
down at Lock and Dam 4 such as going to open river conditions would

re an evaluation of the potential effects on thisg bridge.

There are no bridges crossing pools 5, 5A, and 7. There are three bridge
ngs in pool 6, all located in the upper one-third of the pool. Thus,
effects of any drawdown probably would not warrant any concerns with these
es. There are single bridges crossing peools 9 and 10, both at or above
1id-point of the pool. Even with open river conditions, it is unlikely
‘the drawdowns in these locations would be significant enough to cause any
rn with these bridges.




Railroad Embankments

The only railrocad embankment separating a large body of water from the
Mississippi River is in pool 6 where the Trempealeau National Wildlife Refuge
is separated from the Migsisgippi River by a railroad embankment over a
distance of approximatelyvs miles. If pool 6 were drawn down, the Trempealeau
National Wildlife Refuge pools may have to be drawn down at the same time to
eliminate lateral forces on this railroad embankment .

Water hppropriation

Information on uses of the river for water gupply has not been developed
for the other St. Paul District navigation pools. The only readily
identifiable major users of the Missiesippi River for water supply -are the
electric generating stations located in the USAF pool (Riverside), pool 2
{Black Dog (MN R) and High Bridge)}, pool 3 (King Plant (St.Croix R) and
Prairie Island), pool 4 {Red Wing), pool 5 (Alma), and pool 9 (Genoa and
Lansing). Ae these facilitiee are designed to be operable under the lowest
flow conditions, it ig likely that their intakes are set low enocugh that they
would not be adversely affected by drawdowng of the nature being evaluated by
thie gtudy. Depending on the power plant cooling systems and the permitted
thermal discharges, pool drawdowns could affect thermal loading to the river
and compliance with discharge permits.

Real Estate

Implementation of drawdowns in the other navigation pools would be
expected .to have effects similar to those discussed for pcol B. The potential
for claims of adverse impact on property values or other real estate valueg
would be greatest in the Twin Cities area simply because of higher levels of
development present in those pools.

Recreation

Recreational boating on the Mississippi River is a popular activity
throughout the St. Paul Distriect. The 1993 Economic Impacts of Recreation on
the UMRS gtudy estimated there were 3.4 million daily visits by boaters to the
St. Paul District during the study year. These visits accounted for 1.3
million boats during the year. Boaters can access the river from boat ramps,
marinas, and private docks. Approximately 75 percent of the boat trips
originated from boat ramps, 20 percent from marinas, and the remainder from
private docks.



In 1895, over 120,000 reéreational boats were counted passing through the
i in the St. Paul District. The total number of boaters using the locks
itimated to be below 5 percent; this figure is imprecise since there is
ed information about how many locks boaters typically use.

Boatiﬁg patterns along the main chamnel have been obgerved through aerial
graphy since 1989 by the Mimmesota-Wisconsin Boundary Area Commisgion

7). The 1995 Recreational Boating Study has documented that use patterns
remained fairly steady through that period. Upper and lower pools 4,

}, and pool 10 are the most heavily used. The distribution of boaters
pools for 1995, based on MWRAC data is shown in table 7-6.

Table 7-6
Distribution of Boaters hmong St. Paul District Pools in 1995

Pool Percent
U/LSAF : 2.2
1 0.4
2 : ‘ 6.2
3% 6.0 -
4 16.8
5 5.7
5A . 5.2
6 6.2
7 5.7
8 . 17.1
9 9.5
10 " 9.0
total ' 100.0

ding the St. Croix River

‘analysis of drawdown alternatives for pool 8 indicates that drawdown

ikely to affect boat ramps and marinas in the lower portion of the

least likely to affect boat ramps and marinas in the upper portion of
The. relative location of boat ramps for the St. Paul District

n pools is shown in tables 7-7 and 7-8. Pool 8 is included for

n purposes.
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Table 7-7 .
Location of Boat Ramps (Number})

Total - Lower . Middle- S Upper

Boat ' 1/3 of 1/3 of 1/3 of

Pool Ramps Pool - : Pool . Pool
USAF 3 3. : 0. . 0.
1 o 0 . 0 0
2 8 - 2 L 2 4
3 8 2 2 4
4 28 - 10 11 7
5 11 3 5 3
SA 7 3 1 3
6 8 2 1 5
15 8. 2 5
8 28 4 6 18
9 17 3 5 9
10 ' 31 -8 11 12
total i64 48 46 70

Data source: Wisconsin Department of Natural Resources, 1994; Minnesota
Department of Natural Resources, 1994a and 1924b

Table 7-8 -
Location of Boat Ramps (Percent)

Total Lower Middle Upper

Boat 1/3 of 1/3 of . 1/3 of

Pool Ramps: Pool Pool Pool
USAF 3 100 0 0
1 0 0 0 0
2 8 25 25 50
3 8 25 25 _ 50
4 28 36 39 25
5 11 27 46 27
SA . 7 43 14 43
6 ' 8 25 : 13 - 62
7 15~ . 54 - . 13 33

g8 28 S EVOE 21 _ 65
9. 17 18 - 29 ‘ . 53
10 B R ' 26 " 35 - 39

total 164 29 28 43




The potential for drawdowni to have an adverse impact on boat ramps in any
‘particular pool should be related to their distribution within the pool. On
‘the basis of the information in table 7-8, it appears that the pool where
‘drawdown would likely have the greatest impact on boat ramps (discounﬁing the
“USAF pool) is pool 7, where over 50 percent of the ramps are located in the
“lower one-third of the pool. Pools 4 and 5A are the next two pools with the
‘greatest potential for impact. The pool where the potential for adverse
:impact is probably the lowest is pool 9. '

This comparative evaluation applies only to the availability of
‘perviceable boat ramps in a particular pool. The economic effecte on
privately owned facilities are not congidered.

: Tables 7-9 and 7-10 ghow the location of marina slips within the various
'St. Paul District navigation pools. Marina slips are considered a better
findicator of potential impéct on marina users than are the number of marinas,

. because the number of slips per marina can vary greatly. Based solely on
‘percent of glips in the lower one-third of the pool, it appears that the
‘greatest potential for adverse impact would be in pool 7. However, because of
“a much larger number of slips, pools 4 and 10 appear to have the greatest
:potential for adverse impacts on marina userg from a drawdown. There ig no
‘potential impact in pool 1 and the USAF pool, while the potential for adverse
effect would appear to be relatively low in pools 3, 5, and 6,

 Aesthetics

i The potential aesthetic effects of drawdowns in the other pools would
“jflikely be ‘similar to those discussed for pool 8. Drawdowns in more developed
#:pools such as those in the Twin Cities area would be expected to have greater
aesthetic impact simply because they would be visible to and experienced by

- larger populations.

J:Cultural Regourceg

The potential effects on cultural resources of drawdowns in the other
- pools would likely be similar to those discussed for pool 8.

. Implementation Procedure

4 The implementation requirements for a drawdown in any of the navigation
; pools would be the same as those discussed for pool 8.
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Table 7-9

Location of Marina Slips {(Number)

Total
Marina
Slips-
C

o -

697
621
2,046

12
114
57
89
1,139
223
_853
5,851

Army Corps of Engineere, 1989

Lowsr

1/3 of

Pool .
0

[o= I == R o |

443

o

0.

0
80
30

20
435

1,008

Table 7-10

Middle

. 1/3 of

Eool
0
0

423

815
70
70

185

180
1,748

Location of Marina Slips (Percent

Total
Marina
Slipse
0
o
697
621
2,046
12
114
57
89
1,139
223
853
5,851

Lower

1/3 of

Bool .
0.

[ B e B o}

22

Middle
1/3 of
Pool
0
0
61
0
40
o
61

Upper
1/3 of
Pool

274
621
788
12
84
57

1,039
18
238
3,095

Upper
1/3 of
Pool

39
1060
38
100
39
100

90

.28
53




SECTION 8 - CONCLUSIONS

- A number of water level management alternatives were evaluated in this
“gtudy, ranging from gite-specific isolation and management of small backwaters
:6 pool-wide drawdowns., The alternatives can be classified as three basic
ﬁypes baged upon the scope of potential effects. They are:

1) altermatives that would have site-specific effects
a) ipolation and management of small waterbodies

b) isolation and management of large waterbodies
¢) modifying the distribution of flow across the dam gates

2} alternatives that would have minor pool-wide effects

a) discontinue 0.25-foot winter drawdown

b) regulate on the 'high" or *low" side of the regulation band
¢) increase the frequency of gate adiustments

' 3) alternatives that could have significant pool-wide éffects

a) winter drawdowns

b) spring pool raises
c} change pool control point
d) summer growing season drawdowms




ALTERNATIVES WITH LOCALIZED SITE-SPECIFIC EFFECTS
ISOLATION AND MANAGEMENT OF SMALL AND LARGE WATERBODIES

Isclating and managing water levels in small or large backwaters will
have benefits largely restricted to the areas being managed. . Federal and
State resource management agencies have the authority to implement these
management measures in pool 8, and elsewhere on the river. The decision
whether to implement these management measures at any particular site should
be based on agency resource management objectives, costs, expected benefits,
and secondary effects. '

Isolating and managing small: and large backwaters will not provide a
systemic solution to declining habitat values on the Upper Misgigsippi River.
It is probably not physically and/or financially possible to affect a largé
enough area in this mammer to have a significant effect on systemic or even
pool-wide habitat quality. Drawdown of shallow aquatic areas, however, is a
proven technigue for consclidating sediment and encouraging vegetation growth.
Dramatic effects can be achieved in managed waterbodies through controlled
drawdowns. This management measure would be more cost-effective to apply with
larger areas. Restoring connectivity of managed areas following drawdown
would be important in simulating a naturally occurring low water event and
allowing free access by fish and exchange of materials. Permanently isclating
and managing backwaters could be considered inappropriate from a systemic
perspective, because ipolating the river from its off-channel areas is
contrary to the goal of restoring natural river processes. Many floodplain
waterbodies were igolated from the flowing parts of the river except during
flood events prior to dam congtruction, however.

The conclusion arising from this study is that the igolation and
management of backwaters, large or small, can be ecologically effective and
cost-effective on a site-specific basis. Because most of the backwater areas
that can be managed through temporary isclation and drawdown are on U.S. Figh
and Wildlife Refuge or private property, implementation of these drawdown
efforte should be left to the discretion of the U.S8. Fish and Wildlife Service
and the State natural resource management agencies, The St. Paul District can
aspist with small- and mid-scale drawdown projects through partnership
arrangements.



MODIFYING THE DISTRIBUTION OF FLOWS ACRCSS DAM GATES

Modifying the distribution of flows across the dam gates has the
potential for improving habitat conditions in tailwaters at Lock and Dam 8 and
4t other locks and dams within the St. Paul District. The distribution of
flow acrogs the dam gates is constrained, as there are limits to the amount of
flow that can be passed through a particular gate to prevent scour below the . '

' dam.

© This management alternative was given low priority during this study, and
a5 such, was evaluated only in a Qualitative manner. Based on thig
evaluation, it is apparent that a decision to implement this action at Lock
and Dam 8 (or at any other lock and dam) would be based on operational costs
ve. tailwater habitat benefitg. Modifying the distribution of flows across
ﬁﬁe dam gatee would not be expected to have any adverse effects on other river
fésources or uses of those resources by the public.

The conclusion of this study is that the potential benefits of this
management measure warrant a more detailed evaluation at one or more lock and
dém sites. Because implementation of this measure would be within the current
fiver regulation authority of the St. Paul pistrict and the effects would be
éite-specific,-further evaluation need not be part of a pool-wide or systemic
water level management planning effort. Further evaluation of this management
measure should proceed on its own track.




ALTERNATIVES - MINOR POOL-WIDE EFFECTS
DISCONTINUE 0.25-FOOT WINTER DRAWDOWN

The St. Paul District implemented this management measure beginning in
the winter of 1995-96. This study evaluated this alternative in a gualitative
manner. The conclusion of this evaluation is that discontinuing the 0.25-
foot winter drawdown probably has an overall beneficial effect for backwater
habitats, but it will be difficult to meésure and document these benefits.
Anecdotal reports on conditions in backwater areas during the first winter
without drawdowns were positive. Implementation of this measure has no cost,
and no adverse effects on river resources or uses of those rescurces by the
public have been identified. Continued implementation of this measure appears
warranted, along with further research on winter aguatic habitat conditions
and the effects of winter water levels.

REGULATE ON THE "HIGH" OR "LOW®" SIDE OF THE REGULATING BAND

This study evaluated this alternative in a qualitative manner. The
conclugion of this evaluation is that regulating on the "high" or "low" side
of the regulating band could have beneficial habitat effects, but that it
would be difficult to measure and document these benefite. Implementation of
this meagure may have a cogt if it requires more frequent gate adjustments to
achieve. No appreciable adverse effects on river resources or uses of those
resources by the public have been identified for this management alternative.

The conclusion’ of this study is that the potential benefits of this
management measure warrant additional consideration. This measure is within
the authority of the St. Paul Diptrict and could be implemented before other,
more significant water level management alternatives. Thué; further
evaluation of this alternative should proceed on its own track so as not to be
delayed unnecessarily by being tied to a larger water level management
planning effort.

Widening the regulation band could be evaluated as part of this further
study. If this were pursued, review and approval by Corps higher authority
would be required.




. INCREASE THE FREQUENCY OF GATE ADJUSTMENTS

; This study evaluated this alternative in a qualitative manner. It

jars that there is potential for environmental benefits, with the only
itifiable adverse effect being the potential for increased coste, in the
Erof either additional manpower or gate automation. The ongoing gate
mation study for Lock and Dam 7 may answer some of the cquestions

éérning potential costs. Therefore, further evaluation of this alternative
ﬂd be -delayed pending completion of the Lock and Dam 7 study.




ALTERNATIVES - SIGNIFICANT POOL-WIDE OR SYSTEMIC EFFECTS

WINTER DRAWDOWNS

This management alteérnative was given low priority during this study and,
as such, was evaluated only in a gqualitative manner. Thig alternative was
evaluated from the perspective of using winter drawdown as an independent
management téchnique. Winter drawdown as part of a long-term drawdown to
improﬁe conditions for vegetation growth was evaluated in conjunction with the
open water season drawdown alternative.

Winter drawdown could be employed to consolidate backwater sediments or
to construct habitat improvement projects "in the dry." This management
alternative, depending on its magnitude, has the potential to have significant
adverse impacts on fish and furbearers. Winter drawdown would require
Congressional action because it currently would not be allowed under the Anti-
Drawdown Law. '

Given the potential for significant adverse impacts and the requirement
for Congressional action, the conclusion of this study is that this management
measure does not warrant further study at this time as an independent or
"stand-alone" management measure. Over-winter drawdowns logically would be
included in multiple-year drawdown plans to allow a number of other habitat
management measures to be conducted in conjunction with drawdown. Winter
drawdowns sghould continue to be evaluated in conjunction with summer growing
season drawdown alternatives.




SPRING POOL RAISES

This management alternative wae given low priority during this study and,
as such, was evaluated only in a gqualitative manner. Artificially raising’
pool levels during the spring by more than 2 to 3 feet does not appear to be
engineeringly feasible without substantial modifications to Lock and Dam 8 and
the two overflow spillways in the dike.

: Maintaining or creating higher water conditions in the spring would
provide direct benefits to targeted species or groups of fish and wildlife,
such as by improving spawning conditions for northern pike. Spring pool
raises would not be expected to regult in any appreciable changes to
vegetation or habitat types in pool 8 or in any other.pool. :

: The conclusion of this study is that, although the benefits of spring
pool raises may justify the costs, other alternatives, most notably drawdown,
have the potential to provide much greater benefits. Therefore, further
evaluation of spring pool raises should be considered a lower priority
relative to pursuit of thege other alternatives.




" CHANGING THE PRIMARY CONTROL POINT FROM MID-POOL TO THE DAM SITE

Changing the primary control point in pool 8 from mid-poecl to Lock and
Dam 8 would have the bhasic hydrologic effect of raising pool 8 water levels
for regulated flows. In a "typical" growing season, the levels would be
increased by 0.3 to 1.0 foot depending on the location within the pool.
Changing control point to control at the dam would eliminate the artificial
relationship between stage and discharge that presently occurs between the
control point and the dam during low to moderate levels of discharge.

One effect of this alternative would be to increase the amount of agquatic
habitat in pool 8, possibly by a few thousand acres. This is considered
neither a positive nor a negative effect from the perspective of this study.
The change in primary contreol point would reduce some pool level fluctuations
in the lower portion of the pool, and may provide some increased management
flexibility, although this would be slight since the pool is already
controlled at the dam about 70 percent of the time during the open water
seasgon.

Although the evaluation was only gualitative, omne conclusicn of this _
study is that changing the pool control point in pool 8 is unlikely to provide
significant ecological benefits. The net effect would be a slightly more
aguatic area at the expense of floodplain terrestrial area, but the bhasic
water level management system affecting the quality of habitat within the pool
would remain relatively unchanged. Changing control peoint to the dem would
disrupt the zonation of wvegetation in the lower part of the pool. This
further disturbance to agquatic and floodplain vegetation would take many years
to stabilize.

Changing the pool control point would require the Federal Government to
acquire additional real estate rights in pool 8, either fee title or flowage
easement. A worst case analysis indicates the costs could be $1 to $2
million, ‘although they are likely to be congiderably less. Regardless of the
costs or the amount of additional property rights required, this alternmative
could require Congressional approval.

The conclusion of this study is that, although the benefits of changing
the pool control point may justify the costs, other alternatives, most notably
summer growing season drawdowns, have the potential to provide much greater
benefits. Therefore, changing the pool control point should be considered a
lower priority relative to pursuit of thege other alternatives.



SUMMER GROWING SEASON DRAWDOWNS

Summer growing season drawdowns have the potential to provide significant
cological benefits. Depending upon the flow conditions and the depth of
“drawdown, over 70 percent of the aguatic area of pool 8 could be directly .
ffected. Conversely, summer growing peagon drawdowns have the potential for
‘gignificant adverse econcmic effects if commercial navigation is interrupted.
The potential benefits and adverse effects of drawdown alternatives have been
liscussed and quantified in previous sections of this report. The basic
. ‘¢onclusions of this study relative to summer growing season drawdowns are as
foliows: '

"a. Any pool drawdown that interrupts commercial navigation will require
Congressional approval. Drawdowns that maintain commexcial navigation may
‘gtill require Congressional approval.

b. Commercial navigation cannot be maintained in pool 8 with a drawdown
‘to open river conditions.

c. It is highly likely that commercial navigation can be maintained in
‘pool 8 with a 1-foot drawdown with minor additional dredging.

d. Commercial navigation ¢ould probably be maintained in pool 8 with a
3-foot drawdown, although substantial additional dredging would be required.
It appears that the depth of drawdown in pool 8 that would still allow for the
‘maintenance of commercial navigation with a reasonable amount of additional
dredging is somewhere between 1 and 3 feet.

e. The ecological benefits in the form of sediment consolidation and
" vegetation response will increase with the duration of the drawdown.

f. A full growing season (approximately dJune 15 to September 30) should
be the minimum duration drawdown that should be considered. '

g. One growing season drawdowns would provide benefite in the fall,
winter, and followiﬁg spring assoc¢iated with flooded annual plants. A one-
time, single growing season drawdown would provide limited benefits, compared
to multiple growing season drawdowns. Some consolidation of sediment and
improvement of conditions for submersed aguatic vegetation can be expected
from a single growing season drawdown.

h. Two puccessive growing season drawdowns {the first to the greatest
drawdown depth practicably attainable, the second to 1.5 feet or less) would
be needed to gain the benefits associated with reestablishment of perennial
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emergent aquatic plants. To be effective, drawdowns would mnesd to be
implemented on a periodic basis to restore peremnial emergent aguatic
vegetation and to consolidate sediment.

i, The effects of drawdowns on other resources and resource users in
pool 8 appear to be manageable with drawdowns of 3 feet or less. With
drawdowns of 3 feet or less, individual resource users or enterprises may be
adversely affected, but collectively, the potential effects do not appear to
be significant. Facilities with water intakes and permitted discharges would
not be affected. Some restrictions to use of marinas, private boat docks,
boat launching ramps, and navigable areas would affect recreaticnal boating
activity and associated businesses. The benefits of gubstantially increased
acreage .of emergent aquatid vegetation and consolidated sediments to fish,
wildlife, and aesthetic appearance of the pool could be considerable,
benefiting a wide spectrum of resource users following pool drawdown.

One stated purpose of this study was to identify water level management
alternatives that may be implementable. The purpose of this study was not to
determine if an alternative should be implemented. From a practical
standpoint, the following basic criteria would apply in making a determination
cn whether a drawdown alternative may be implementable and thus warrant
further consideration.

- commercial navigation should be maintained .

- the foreseeable ecological bhenefits should exceed or be commensurate
with the foreseeable coste

- there should not be gignificant adverse effects to other resources or
. resource users

Basged on the evaluation conducted ag part of this study, there are drawdown
- alternatives that appear to meet all of these criteria and, thus, warrant
further consideration.




This study evaluated 10 basic water level management alternatives and
ariations thereof. All the alternatives have the potential to provide _
secological benefits to the Upper Missiseippi River, though most would reguire
drther study to determine if the potential benefitse justify the potential
oste and/or negative effects. However, of all the alternatives evaluated,
nly one appears to have the potential to provide significant ecological
senefits. That is the alternative of summer growing season drawdowns. This
tudy identified that limited drawdowns in pool 8 (and possibly in other
_pools} should be feasible without interruption of commercial navigation. This:
&5 a significant point, as navigation is the authorized purpose of the 9-Foot
"avigatioﬁ Channel Project, and interruption of navigation for other purposes
jould require Congressional approval. This study also identified that for
Gol 8, at least, limited drawdowns could probably be implemented without
;ignificant adverse effects to other resourceg or to the public’s ability to
ise those resources.

As indicated earlier, one purpose of thig study was to identify watex
,}ével management alternmatives that may bhe feasible to implement, not to
;determine if any alternative(s) should.be implemented. However, a logical
outcome of this study will be the qguestion: "What is the next step?" Two
alternatlve approaches have been developed for further consideration by the
_¢orps of Engineers, river regpource management agencies, and the public. For
;burposes of this discussion, they have been labeled the "Traditional' and
"Empirical" approaches. A number of variations or combinations of these two
.approaches could uridoubtedly be developed. However, the intent here is to
prov1de a framework for future discussions concerning water level management
:Qn-the Upper Mississippi River.

TRADPITIONAL APPROACH

- Under this approach, the St. Paul District would request funds to conduct
E? feasibility study for alternative water level management for the 9-Foot
iNavigation Channel project. All the pools within the District would be
;étudied, though scoping could eliminate certain pools from consideration for
‘certain alternatives; e.g., drawdowns in pool 1 or the USAF pool. The result
%would be a recommended water level management plan for all the navigation
fimols in the St. Paul District.

: - The advantage of this approach is that it would provide a systemic
?evaluatlon of the entire navigation system within the St. Paul District and
would include a comprehensive evaluation of all water level management
hlternatives.
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The primary disadvantages of this approach are time and money. A study
of this type would have a significant cost. A St. Paul District study
comparable in scope was the GREAT I study which cost approximately $1.7
million in 1970's dollars. In 1996 dollars, this would be $3.5 to $4.0
million. A feasibility study of this scope would probably take a minimum of
3 to 4 years, and perhaps more, to accomplish, especially if study funds were
not readily available. ) :

EMPIRICAL APPROACHE

“Under the empirical approach, the St. Paul District would seek permission
to institute a summer growing seagon drawdown in one pool; in effect, to
conduct a large pilot study. The drawdown would have to be limited to a dépth
at which the 9-foot channel can still be maintained with a practicable amount
of additional dredging. The drawdown would need to be monitored extensively
to determine the ecological response. Based on the monitoring results, this
practice could then be further pursued, both geographically and in frequency.

The advantage of the empirical approach.is that the money spent on a
feagibility study could be applied to the monitoring of an actual pool-wide
drawdown. Decisions concerning future use of thie water level management
measure could then be based on practical experience and empirical data.
Another advantage is that implementation of this management measure, at least
on a single pool basis, may occur at an earlier date than under the
"Trraditional" approach.

The disadvantage of this approach is that it focuses on a single
management measure being implemented over a limited gecgraphical area. The
holistic or systemic perspective of water level management of the Upper
Migsissippi River could be lost, or at least given only secondary
consideration by management agencies. In addition, other water level
management altermatives which could provide net benefits may not be pursued in
a timely manner.

PUBLIC INVOLVEMENT

Regardless of the direction in which future water level management may be
pursued, a prerequisite will be extensive coordination with and involvement by
the public in the decision making process. Changes in water level management
on the Upper Misgigsippi River has the potential to affect a broad spectrum of
river users, and implementation of any modification to existing practices will
require the support of all interests.
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PARTICIPANTS

Thig study was conducted under the auspices of the Water Level Management
Tagk Force of the River Resources Forum. The River Resources Forum was
"established to serve as an advisory body to the St. Paul District, Corps of
'Engineers for implementation of GREAT study recommendations and to coordinate
-river related issues. The Water Level Management Task Force is a technical
“advisory group established by the River Resources Forum. The Water Level
“Management Task Force consists of technical representatives from Forum member
‘agencies and also includes repregentatives of river user groups such as the
{navigation industry and recreational interests. '

_ This study was funded and managed by the St. Paul District, Corps of
fEngineers. The Water Level Management Task Force provided direction during
étudy scoping and sexrved in a review capacity during various stages of report
preparation. Task Force members assisted in the study by collecting and/or
_providing data and other information necessary for the study. Those providing
this assistance includéd the Upper Mississippi River National Wildlife and
. Fish Refuge, the Environmental Management Technical (enter, and the Wisconsin
“and Minnesota Departments of Natural Resources.

_ The participants in the study from the St. Paul District included Gary
Eélesh, study mapagement; Dan Wilcox, water guality and ecology; Scott Jutila,
hydrology and hydraulics; Bruce Carlson, economics and recreation; Terxry
g‘ﬁirkenstock, GIS snalyses; Dan Krumholz, channel maintenance; and John
jhnfinson, cultural resources. Other St. Paul District personnel provided

. assistance in consultive and/or review capacities.
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APDENDIX A

" BIOLOGICAL BENEFITS OF WATER LEVEL MANAGEMENT
WATER LEVEL MANAGEMENT TASK FORCE '
RIVER RESQOURCES FORUM




Biological Benefits of Water Level Management
Water Level Management Task Force
River Resources Forum, 1/17/96

Overview

The natural processes (flows, water levels) of the
Mississippi River have been altered for more than a céntury"'

through the construction of wing dams, side channel closures, and

locks and dams. These actions have turned the Mississippi into a

series of lakes rather than a free-flowing river. Biologists
believe there is sufficient evidence to suggest these physical
changes are threatening the ecological health of the river.

' In an effort to investigate restoring some riverine

orocesses, the River Resources Forum established a task force to

avaluate water level management options. The purpose of this

iocument is to describe the potential biological benefits
issociated with these options.

The Naturally Flowing Upper Mississippi River (pre-léoo's)

To describe biological benefits from water level management,
ne must first recognize natural riverine processes. Recent
ctivities such as the Large Rivers Conference (La Crosse, WI
994), articles in Bioscience magazine (March 1995), and
cosystem planning efforts by a number of agencies have
mphasized the importance of natural river processes to the long-
erm health of large floodplain rivers.

Prior to European settlement, water levels-on the
ississippi River often fluctuated on an annual basis with a
pring flood pulse followed by low summer flows, and relat1Ve1y
table winter flows. During low flow periods, the dlstrlbutlon
nd abundance of vegetation expanded as bottom substrates dried,
snsolidated, and stimulated seed germination. Newly vegétated




areas would then flood during wet cycles and provide tremendous
habitat for the many plant, insect, and animal species dependant
upon this flood pulse cycle. .

During this same period, flows were not constricted and the
river channel migrated freely throughout it’s floodplain. over
time this migration caused tremendous variability in depths by
scouring some areas and filling others, especially during large
flood events. . Islands, backwater lakes, and side channels were
continually created‘or‘lost over long periods of time. These
conditions combined with natural water level fluctuation allowed
for tremendous biological diversity and sustainability of the
Mississippi River ecosystem. ' '

River Flows Today

The natural processes-of the river have been changed‘as a
result of the construction of wing dams, closing structures, and
locks and dams, The river is now a series of reser#oirs, which
have continually declined in biological_diversity (Upper
Mississippi River Conservation Committee 1993). With water
levels controlled to maintain channel depths, low water levels no-.
longer occur, and for 60 plus years substrates have not been
allowed to consolidate creating unfavorable conditions for
aquatic plant growth. In general, the abundance, diversity, and’
distribution of vegetation has declined since impoundment and
along with it the ability to sustain it’s former diversity of
fish and wildlife (see attached figure).

The Environmental Management Program has attempted to
sustain or improve some areas through Habitat Rehabilitation and
Enhancenent Projects (HREP’s). Islands have been constructed to
reduce wind fetch, side channels have been closed to reduce
sedimentation in backwaters, culverts have been installed to
provide flow intoc backwater areas that are important wintering
habitét for fish, and dredging has been utilized to increase
backwater depths. While many of these projects have met their




sbjectives, they are small in scale and may not be enough to

reverse negative river-wide trends due to altered flows and water
levels (Theiling 1995).

WatarrLevei nan#gement'_

Water level management holds considerable promise as a tool
or restoring some of the river’s natural processes. Biologists
ave long recognized the value of water level management,

specially drawdowns. Drawdowns (summer or winter) have been _

sed to consolidate substrates, improve water quality, and.

ncrease or control agquatic and terrestrial vegetation for the

snefit of fish and wildlife. Other options for water level

anagement on the Mississippi River include raising pool levels
sove the existing 97 navigation channel, modifying dam control
»ints (in pools with mid—point-cbntrol), or working within
irrent USCOE operating ranges at each dam.

Biological Benefits of Drawdowns
Considerable research has”been”éompléted to evaluate the

pacts- of water level management in lakes, reservoirs, ponds

and
olated wetlands..

Dunst et. al. (1974) reported drawdowns
ccessfully compacted sediments in a number of water bodies,

cluding an 11% increase in lake depth in Beaver Lake,

sconsin. Birch (1960) and Kadlec (1960) reported drawdowns

srease nutrient availability. - Studies of small marshes and.
rge reservoirs have demonstrated that lowering water levels to
sose sediments increases seedbank germination and improves the
1sity and diversity of agquatic’ and terrestrial'vegetation

surt 1978; Blindow et. al. 1993; Burgess 1969; Gaudet 1977;
'ris and Marshall 1963; Hartman 1949; Heerdt and Drost 1994;

ld and Taub 1973; Kadlec 1960; Weller and Fredrickson 1973;
ionald 1955; McGragor 1948).




Drawdowns have been an imporfant tool of wildlife managers
for many years, and often are the most practical way to maintain
the productivity of wetlands for waterfowl and furbearers (Neal
'1977) . Improvements in marsh vegetation following drawdowns have
enhanced waterfowl habitat and use (Fredrickson and Reid 1986;
Fredrickson and Taylor 1982; Johnson and Montubano 1989;
Korschgen‘1989; Merendino and Smith'1991;‘Uh1er 1956) .

' Fisheries also benefit from water level management. Arner
et. al. (1971) and Heman (1965) reported drawdowns increase the
availability of prey fish to predatory fish, thereby improving
the growth of predatory fish. Many authors have reported
improved fish produdtion‘following drawdowns and subsequent re-
flooding (Fourt 1978; Groen and ‘Schroeder 1978; Keith 1974;
Wedener and Williams 1974; Lantz 1974). In older reservoirs,
raising water levels during spring to improve spawning |
conditions, and lowering water levels during summer to encourage
plant growth and increase prey availability is a common fisheries
management technique (Bensen 1976; Culver et. al. 1980). '
Drawdowns have alsc been used during spring or winter to
negatively impact undesirable fish or agquatic plant species
(Hartman 1949; Jeppson 1957; Shields 1955). Improved fish
populations result in increased recreational opportunities;
Wegener and Williams (1974) reported the value of a fishery in a
22,700 acre Florida reservoir increased 37% following a drawdown.

e

Specific benefits depend upon the rate and extent of
drawdown, type of substrates exposed, and timing and duration of
exposure. Benson (1976) concluded high water levels from April -
June, followed by a summer drawdown beginning in July was most
beneficial to fish production in Missouri River reservoirs..

Meeks (1969) reported early drawdowns (beginning in mid-May) were
more effective at establishing emergents than later drawdowns on |
an 80 acre marsh in Ohio, while Merendino and Smith (1991} found
early drawdowns (beginning in May)_maximized shoot, cover, and
seed production of desirable agquatic vegetation for waterfowl in
pDelta Marsh, Manitoba, Canada. Martin et. al. (1981)

recommended a summer drawdown one year out of every three to




thance fish spawning and growth in a Missouri reservoir. Uhler

1956) reported biennial drawdowns were preferred over annual
~awdowns to reduce undesirable plant growth in small
ppoundments managed for waterfowl.

Limited information is available concerning drawdowns on
arge floodplain rivers, like the Mississippi River. Small;scale
rawdowns in some Mississibpi River pools have shown biological
2nefits similar to those reported for lakes and reservoirs.
1eiling et. al. (1992) reported positive changes in water
iality, vegetation and fish species following water level
nanges in Mississippi River Pool 26. Mississippi River Bools
4 and 25 were drawn down 1.5 ft during 1994. Areas'eprseq _
iring the drawdown quickly colonized with vegetation; however,
he impact of the drawdown was only evaluated qualitatively.
nother drawdown was implemented in 1995 with more specific
onitoring, and should help further quantify benefits related to
rawdowns specific to Mississippi River pools.

Biological Benefits of Raising water Levels

Raising water levels would increése the amount of wetland
abitats available for fish and wildlife similar to what occurred
hen the Upper Mississippi Riﬁer,was initially impounded. Like -
11 new reservoirs, productivity would increase initially but
ecline over time. A navigation channel greater than 9’ would:
rovide more flexibility in drawdowns while not impeding
avigation. Changing the dam control point from mid-pool to the
ock and dam would allow for greater manipulation of water
evelé, either high or low, within individual pools. Also,
olding water levels on the high end of the USCOE operating'range
uring winter would provide slightly more depth for backwater

ish and furbearers.




COnclusiens

Physical processes. on the Mississippi River have been
altered due to the construction of the lock and dam system. The
Illinois River faced similar conditions and experienced a
biological "crash" in the 1950’s (Mills et. al. 1966). - Without
restoring physical processes, productivity in the Mississippi =
River is expected to contlnue to decline, and some organizations
have warned of potent1a1 collapse of the ecosystem (Upper
Mississippi River Conservation Committee 1993).

Water level management offers a chance to improve biological
conditions on the Mississippi River. Large-scale restoration of
the natural hydrograph may reverse or halt negative biological -
trends. Such efforts have improved habitat in small wetlands and
large reservoirs managed by drawdowns, and may benefit the
Mississippi River as well. _ N

From past research, the timing and duration of drawdown will
determine biological impacts. The broad range of‘optlons {(i.e.
from a 0.1 ft drawdown to natural low flows) for the Mississippi
River make predicting specific biological benefits difficult.
Experimentation and planning to develop biological objectives is
needed to determine appropriate drawdown options for the Upper
Mississippi River. With many users benefitting from the
impounded system, it is critical that all interested parties
become involved with future decisions regarding water level.
management on the Mississippi River.
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APPENDIX B

EXISTING WATER LEVEL REGULATION .
FOR POOL 8 - UPPER MISSISSIPPI RIVER

1.0 PROJECT FEATURES

| Lock and Dam 8 is located at Genoa, Wisconsin. Lock and Dam 8 is
supported on timber piling, driven into sand and gravel,. with steel sheet-
piling cutoff walls. The 110-feet wide by 600-feet long main lock is located
on the left side of the lock and dam. A 110-feet wide auxiliary lock chamber
equipped with an upper miter gate is located riverward of the main lock
chamber. The moveable dam section is 934.5 feet wide and consists of five 80-
feet wide roller gates and ten 35-feet wide tainter gates. A service bridge
spans the length of the moveable dam and storage vard, providing a track for
operation of a.locomotive crane. The crane can be used to install bulkheads, -
to facilitate gate dewatering and repair, and to remove debris.

1.1 GATES

The roller gates are cylindrical gates that can be both raised above the
dam §ill during normal operation and sgubmersed to 3 feet below normal pool
elevation, to allow passage of ice. Roller gates are raised and lowered by
l1ifting chains that cause the gates to rise along geared tracks embedded in
the concrete piers. The roller gates are 20 feet in diameter, and extend to
elevation 631.0 ft from the roller gate sills when in the closed position.
Roller gates can be raised entirely out of the water during periods of high
river discharge.

The tainter gates are radial gates 15 feet high. The tainter gates are
raised and lowered by lifting chains that cause the radial gates to turn
around trunnions, or pivot points embedded in the concrete piers. The tainter
gates on lock and dam 8 extend to elevation 631.0 f£ft from the tainter gate
gills when in a closed position. Tainter gates can be raised entirely out of
the water during periods of high river diecharge.

Vertical slots in the gate piers allow placent of bulkheads on the
upstream side of the gates to allow dewatering for maintenance and repairs.
The bulkheads are placed and removed using the locomotive crane on the bridge
deck. ’

Both roller and tainter gates at lock and dam 8 are actuated by electric
motors. Controls for gate movements are located on the dam at each gate. The
minimum practical increment of gate movement is 0.5 feet. The frequency of
gate movements is limited by staff availability. Normally, only two people
are on duty at the lock and dam. On weekdays during the navigation season,
four people are on duty. Gate changes are routinely made once a day if
needed. When additional gate changes are needed, it is often necessary to
operate gates during sghift changes, or pay an operator overtime. Winter gate
changes are kept to a minimum because of difficulties imposed by ice.
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The rate of release through the gate openings ig controlled by the head
at the dam (difference between pool and tailwater elevation), and the area of
gate opening. Position of individual gates in the dam with respect to the
upstream channel geometry algo has an influence on rate of releage. The

.schedule of gate operation is approximate, based on a partial rating of lock
and dam 8 made in 1971.

The gates are copened evenly across the face of the dam to attain the
combined opening for each type of gate required to release the desired rate of
flow. There is normally less than 0.5 ft difference in opening between gates
of each type across the face of the dam. fThis even distribution of flow
release across the dam is made to minimize downstream velocity and prevent
scour. Even distribution of flow across the dam also limits currents which
could affect navigation in the lock approaches.

‘Maximum allowable openings for -individual gates are imposed to prevent
scour damage on the downstream gide qf the dam, based on a maximum allowable
velocity of 4.5 feet per second over thé derrick stone below the dam. In the’

case of an emergency, the discharge velocity c¢an be increased to 6.0 feet per
second. ' ' ' ]

1.2 EARTHEN DIKE

The earth dike at Lock and Dam 8 is 15,720 feet long with a top elevation
of about 640.0. This dike extends in a northwesterly direction to the
Minnesota mainland. Two submersible dams .(fixed crest spillways) with crest
elevations of 631.0 are present in the dike. The left submersible dam is
1,337.5 feet long, while the right submersible dam is 937.5 feet long. These
gubmersible dams contain arched, f£lat bottomed culverts to provide flows to
downstream areas for water quality purposes. The culvert in the left
submersible dam permits a f£low of 50 cfs at project pool elevation 631.0,
while the culvert in the right submersible dam permits a flow of 70 cfs.




!.0 BASIC PLAN OF OPERATION

2,1 GENERAL

If Mississippi River discharge fell to near zero, the water surface
hroughout the navigation pcols could be maintained at the project pool
levations. The water surface profile of each pool during extreme low flow
onditions would be flat. With increasing river discharge, a slope develops in
he water surface of the pool. The -upstream end of the-pool rises as releases
rom the upstream dam increase, and the downstream end of the pool falls as
ischarge through the downstream dam increases, resulting in a drawdown at the
am. The water surface of the pool tends to pivot around a point in mid-

ool. The pivot point is called the '"primary control point," and its location

8 .at or near the point of intersection of the project pool elevation and the
ordinary high water profile®.

Court decisions have defined ordinary high water as "where the banks of a
ody of water are relatively steep, ordinary high water mark is coordinate
ith the limit of the bed of the water; and that only, is to be considered the
ad which the water occupies sufficiently long and continuously to wrest it
rom vegetation and destroy its value for agriculural purposges. When the - -
ariks are low and flat, ordinary high water mark is to be considered the point
» to which the presence and action of the water ig so continuous as to
:gtroy the value of the land for agricultural purposes by preventing the

rowth of vegetation, constituting what may be termed any ordinary
jricultural crop.”

" The primary purposé of the dams in the St. Paul District is to maintain a
nimum channel depth of 9 feet for navigation.  To allow navigation, project
o1 elevations must be maintained at or above project pool elevation at the
‘imary control points. Operation of the dams is required at low and moderate
.ows, but the dams are not needed during high flows, and dam gates must be
ised from the water well before flood stages are reached. Except for water

at goes into valley storage as the inflows increase, all inflow must be
scharged. - ‘

 Prior to construction of the dams, field surveys established the ordinary
gh water profile. The location of the primary control peint for pool & was
termined to be at La Crosse, Wisconsin, at river mile 696.85. Project pool
evation of 631.0 is maintained at the primary control point, and the pool’
evation at the dam is allowed to fall as the discharge increases. Drawdown .
the dam is limited to one foot so that conditions for navigation and flsh
d wildlife are not damaged by extremely low water.

On navigable lakes and rivers, the federal Government can use the
parian lands up to the ordinary high water mark for navigation, through the
ght of navigational servitude. By use of the mid-pool control point method
operation, the only area above the ordinary (pre-project) high water mark
srflowed by operation of the dam, is between the control point and the dam.
lg method of regulation greatly limited the area above the ordinary high
-er mark affected by dam operation and limited the cost to the Government of
quiring real estate flowage rights.
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"2.2 POOL 8 REGULATION

Pool 8 is regulated to attain target pool elevations at the control point
and at the dam illustrated in the operating curves shown in plate 5 of the
main report. The target band for pool elevation ig +/- 0.2 feet from the
elevations shown in the operating curves when the dam is in control of the
pool (below 95,000 cfs).

As river discharge increases above extreme low flow, pool elevation at
the dam is drawn down to a maximum of one foot at 23,000 cfs in order to
maintain. project pool elevation at the control point. Above 23,000 cfs,
control of the pool is shifted to secandary control at the dam.

As- dzscharge increases above 23 000 cfs, the pool 1eve1 at - the dam is
held at elevation 630.0, and the stage at all other points in the pool is
allowed to rise. BAs discharge increasesg, head at the dam decreases
(difference between pool and tallwater elevation).

When discharge reaches 95,000 cfs, heéad at the dam is léss than one foot,
and all the gates ‘in the ‘dam are then raisged clear of the water. BAs the flow
increaees above 95,000 ofeg, open river conditions are in effect, and the dam
is out of control. Head at the dam (difference between pool and tailwater
elevation). when gates are out of the water is.approximately 0.5 feet.

As flow recedes, gates are returned to the water when pool elevation at
the dam drops to 630.0, the secondary control elevation. This elevation is
reached when flow recedes to 95,000 cfs, and secondary control elevation is
maintained at the dam until water level at the primary control point dropsg to
project pool elevation of 631.0, at a flow of 23,000 cfs. Then control of the
pool is returned to the primary control peoint, and as the discharge decreases,
the water purface at the dam riges above the full drawdown level of 630.0.

The lock miter gates are never used for regulating river discharge. When
pool elevation exceeds 634.0, lock operating motors must be removed, and the
upper miter gates are kept in a closed position while the lock is out of
operation.




2.3 ROUTINE RIVER REGULATION - DECISION MAKING AND PROCEDURES

The St. Paul District Water Control center has three hydraulic engineers
and three engineering technicians. Water Control directs the coperation of the
Mississippi River navigation dams, the Mississippi River Headwaters
reservoirs, and nine other flood control reservoirs in the St. Paul District.
The unit is a part of the Hydraulics and Hydrology Branch of the Engineering
division. Decisions on river regulation and orders to lockmasters for dam
Jperation are-routinely made by the regulator in Water Control in St. Paul:

Under emergency conditions, the Chief of Water Control makes the river
regulation decisions for St. Paul District. Additional engineers assist, and
lf the situation warrants, Water Control ie staffed 24 hours each day.
ingineers from the District Office provide flood damage prevention assistance
;0 local authorities and report on field conditions to Water Control. Higher
lorps of Engineers authorities are kept continuously informed of conditions
luring flood sBituations by telephcone and.computer network.

Bach lock and dam is staffed by a Lockmaster, a Lock and Dam Equipment
lepairman, five head lock and dam operators and four lock and dam operators.
uring the navigation season, there are at least two persons per ghift at all

imes. During the non-navigation seasgon, there ig at least one person per
hift at the lock and dam.

All of the locks and dams have short wave -radio equzpment The District
lectronic Service Center is located at Lock and Dam 2 near Hastings,

innesota. Each day Water Control contacts all lockmasters from lock and dam
through lock and dam 10 by radio.

- The St. Paul District maintains a computer network connecting each lock
nd dam with the Digtrict office via telephone lines. Lockmasters enter
nformation on pool elevation, tailwater elevation, primary control point
levation, discharge through the dams, gate openings, weather conditions, and
he most recent dam operating orders into the Water Control computer system
1ce every four hours. Lockmasters obtain information on control point
levations either from telemaxrk gages located at the control points or by
slephone contact with gage readers. At scome locations, data ceollection
latform gaging stations (DCP’s) are located at peel control points, and water

irface elevation data ie transmltted to the Digtrict Water Control by
itellite and downlink.

-~ Starting at 6:30 each morming, Water Control staff in St. Paul review the
retem operating conditions, weather, and river discharge information from the
lgihg network via the water control computer system. Inflow tc pool 8 ig
itimated using outflow from Lock and Dam 7, La Crosse River flow at West
tlem, Root River flow at Houston, and estimates of local inflow and change in
orage of pool 8. Along with inflow to pool 8, the stage at the control
vint, primary or secondary as the case may be, must be considered by the
igulating engineer. When inflow is steady, all inflow is discharged if the
.age at the control point is within +/- 0.2 feet of the target stage. If the
:age at the control point is not within this range, the regulating engineer
icreages or decreases the storage as necessary to bring the stage at the
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control point to the correct level. ' The gate operating schedule is used to
determine gate openings needed to pass the required flow.

_ If the inflow is increasing, the discharge must be increased to prevent
the stage at the primary control point from rising above elevation 631.2 if
the pool ie in primary control, or elevation 630.2 at the dam if the pool is
in secondary control. However, the cutflow cannot be increased the full
amount of the increase in inflow, for the storage in the pool must be
increased as the discharge increases. Therefore, the outflow from lock and
dam 8 muet equal the inflow minus the required change in storage for
increasing diecharge. The flow-storage curves are consulted.

If the inflow is decreasing, the discharge must be reduced to prevent the
stage at the primary control point from falling below elevation 630.8 if the
pool is in primary control, or elevation €29.8 if the pool is.in secondary
control. - The -discharge cannot be decreaged the amount of the decrease in
inflow, because the gtorage in the pool must be reduced as the discharge
decreases. Therefore, the outflow musgt equal the inflow plus the required
change in storage for decreasing discharges.

Orders for dam operation are radioed from Water Control to the lockmaster
at Lock and Dam 8 each morning hefore 9:00. Orders consist of directions for
gate adjustments, given in feet of opening for roller and tainter gates, the
range of pool elevation to hold .in feet, and discharge in cfs. Telephone
communication with the lock and dam is also available. During periods of

rapidly changing river discharge, this process is repeated as necessary up to
several times a day.

The lockmaster at Lock and Dam 8 recieveg the orders and determines the
gate changes needed to attain the total gate opening required. Gate changes
are made to attain the total gate opening to pass the required flow and to.
maintain an even distribution of flow across the dam gates. BAn operator then
goes out on the dam to make the gate changes. Adjacent to the control switch
for each gate is a gage that indicates the gate position. Under normal, ice-
free conditions, it usually takes one person about half an hour to make the
gate changes. Gate changes take longer the larger the change in opening to be
made, and raising all 15 gates. from the water takes about three hours.

In addition to the daily gate settings, lockmasters are instructed to
maintain the pools within specified bands of water surface elevation.
Lockmasters may make interim gate adjustments to increase or reduce releases
by up to 10 percent in 24 hours on their own initiative in order to maintain
the pool elevation within the operating band. Interim gate adjustments at
iock and dam 10 are limited to a maximum of 5,000 cubic feet per second change
in 24 hours to avoid complications wzth river regulation downstream in the
Rock Ieland District.




2.4 WINTER OPERATION

Ice formation removes water from active flow, causing a rapid decrease in
river discharge. Flow through the dam must be decreased in to maintain water
levels during ice formation.. As this process continues, the ice
formation-related decrease in flow translates downstream through locks and
dams in the system. Dams must be operated in order to compensate for both the

decrease in flow due to ice formation in the peool and the decreale in flow
recieved from upstream

Flow during the winter monthe is normally low and steady. Gate changes
are difficult to make because of ice. From a river regulation perspective, it
would be desirable to allow the pools to fall within a wide range of draw down
to minimize gate changes, the Anti-Drawdown Law limits winter drawdown of pool
B to 0.25 feet bhelow winter target pool elevation at the primary control
point. For pool 8, winter target pool elevation ig 630.75 at the primary
sontrol point at La Crosse, with & maximum drawdown at the dam of one foot, to
530.0, just as during the open water season. A slightly wider regulating band
ls allowed during winter, owing to the difficulties of winter dam operation.
lhe target operating band at the control point during winter is +/- 0.3 feet
rather than the +/- 0.2 feet during the open water season.

Before freeze-up begins, Water Control estimates the probable base flow
‘or the winter period, based on fall discharge conditions and winter discharge
luring the previous several years. This estimate is made so that the tainter
fate openings can be set and the tainter gates allowed to freeze in place.

)xrders for winter setting of tainter gates are issued before icing conditions
iakes their operation too difficult.

The roller gates are lowered to the submerged position, and the remainder
f the winter flow not discharged through the tainter gates is dishcarged over
he submerged roller gates. These gates can be submerged as much as 3 feet
elow project pool elevation. In the submerged pogition, most gate operation
lifficulties caused by ice are eliminated. If possible, the flow in the
oller gate section is distributed equally over the 5 gates, and all changes
n the outflow during winter are made in the roller gate section of the dam.

Because the range of discharge capacity of roller gates in the submerged
osition is limited, winter thaws or rains can cause an increase in river flow
hat requires one or more of the roller gates to be raised into the normal
osition (with flow under, rather than over the gate). Large magnitude winter
haws or rains can result in the need to de-ice some tainter gates to make
dditional outflow capacity available.

The reoller gates are equipped with electric drum and side seal heaters,
nd the tainter gates have eseal heaters. Water control informes the lockmaster
ell in advance of an anticipated gate change, and the heaters are turned on.
he heaters alone seldom free the gates completely of ice sc that they can be
oved. Dam operators must manually chop and steam ice off the gates before
hey can be moved in winter, a labor-intensive and hazardous job.




. Throughout the winter, the tainter wvalves in the lock-filling conduits
within the lock walls are kept open about a foot so that the discharge through
the lock prevents the formation of =solid sheet ice and also to reduce
sedimentation within the lock chamber. Winter flow through the lock is
estimated to equal 1/10 of the flow through a roller gate with the game gate
opening. :

Ice cover affects stage:flow rating curves for the gaging stations in the
basin, and the backwater effect-induced by ice must be taken into account in -
computing inflows from tributaries. This correction is obtained from stream
measurements made periodically throughout the winter by the U.S. Geological
Survey. The discharges through the dam are computed from gate cperings and -
unit discharges based on head, s0 no correction for ice effect is required.

Ice jams occur occasionally.and can cause uncontrolled increase in pool
level and considerable damage. In order to maintain the pool below an ice
jam, it may be necessary to close dam gates until the ice jam breaks up. - It

has been found that manipulating flow at the dam has no noticeable effect on
ice jams. '




2.5 EMERGENCY OPERATION

3.1 Damaged Gates

Failure of a dam gate requires emergency action to restore the water
itrol function of the dam. In the event of a gate failure, it is necessary

install bulkheads on the upstream side of the gate to cloege off the gate
r and to allow repalr work to proceed.

Bulkheads cannot be installed in an uncontrolled gate bay if the head at
: dam {(difference between'pool and tailwater elevation) is greater than
wt 1.3 feet, otherwise water pressgure on the bulkhead during installation
11d causge:the :bulkheads to jam in their slots or cause difficulties with
: traveling crane. Therefore, the head at the dam must be reduced, and
ming of an impending drawdown of pool 8 must be given to Locks and Dams 7,

10, 11, 12, Rock Island District Water Control, navigation interegts, and
. other concerned interests. i

The most severe condition for bulkhead installation in uncontrolled gate
r6 at lock and dam 8 occurs at low flow of about 10,000 cfs, since the head
| required drawdown would be near maximum. Drawdown of the pool would be
mired to allow emergency installation of bulkheads. The head at the dam
| be reduced to 1.3 feet, all gates removed from the water, and bulkheads -
I start.to be placed 2 hours after starting drawdown from full pool. The
tdmum theoretical discharge during an emergency drawdown would be 60,300
i. In order to prevent a large wave of increased river discharge from .
mslating too far downstream, pools 9, 10, 11, and 12 would be used to store
+ water from a drawdown of pool 8, then the excess storage would be
idually released over a period of time.

The stage increase in downstream pools resulting from an emergency
wdown at lock and dam 8 would depend on the prevailing river discharge and
¢t volume that would need to be discharged from pcol 8. The downstream dams
11d be regulated to minimize stage increases by distributing the flow pulse
ween_ the four large downstream pools.

On January 16, 1982, a trunnion bearing on a tainter gate at Lower St.
‘hony dam in Minneapolis failed. The St. Anthony Falls pool was drawn down
| bulkheads were installed. Following the gate failure at about 3 P.M., the
kheads were installed and the pool was restored by about 2 A.M. the
lowing morning. There have been no gate failures that have required pool
wdown at any of the downstream dams in the St. Paul District, although
ficulties in moving gates have resulted in meveral close calls. '

.2 8pille

The St. Paul District has prepared a plan for emergency response to a
11 of petroleum or other substances into the river. The District Emergency
agement office and Water Control will work cooperatively with the
lerally-designated On-Scene Coordinator and State spill response teame to
tain, clean up, and minimize adverse effects of spills. Measures by Water
trol in response to a spill will be made at the request of the Federal On-
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Scene Coordinator, and could include temporarily closing dam gates to allow
placement of spill containment eguipment, diversion of flow, or discharge
under roller gates to limit the downstream movement of floating substances.

2.5.3° Navigation Emergencies

Changes from routine operation are rarely made to assist grounded
vessels, usually only if the grounded vessel is blocking the channel and
presents a hazard to navigation. - In the St. Paul District portion of the 9- -
Foot Channel Project, this type of navigation emergency has required temporary
changes from routine river regulation about once every two or three years. A
temporary increase in pool elevation of less than 0.5 ft is usually all that
is mecessary to free grounded vessels. When severe channel shoaling exists,
the poocl ‘i regulated toward the high side of the operating band (+ 0.2 feet,
or 631.2 at the control point) to minimize the potential for grounding before
the shoal area is removed by maintenance dredging. -These minor changes in
routine pool regulation have very minor effects on river discharge and water
surface-elevation in the downstream navigation pools.

2.5.4 Floods

Lock and Dam 8 goes out of control at 95,000 cfs, when the gates are
raised clear of the water. TLock and dam 8 has no significant effect on pool
elevations at higher levels of river discharge. When the river level at the
dam reaches 634.0, corresponding to a river discharge of about 165,000 cfs,
the motoxrs that operate the lock machinery must be removed, and lock and dam 8
is closed to navigation. :

Pool 8 cannot be used, and is not used for flood control storage. Even

© if the pool were completely drawn down, river flow during a flood would fill

the pool in a matter of hours, and would not produce any significant
reduction in downstream flood levels.

Whén the river is receeding from flood levels, dam gates are returned to
the water when river discharge falls to 95,000 cfs and routine gperation, as.
described above, is resumed.




.0 - CONSTRAINTS

3.1 FACTORS AFFECTING THE ARILITY 70 ATTAIN TARGET POOL ELEVATIONS

Lock and Dam 8 is operated to maintain water surface elevations in pool 8
rithin +/- 0.2 ft of the target levels shown in the operating curves {(+/-0.3
‘'t in the non-navigation season). Several factors make regulating within this
perating band problemmatic. ‘

}.1.1  Control Point Regulation

Regulation uging mid-pool control points (discussed above) imposes
jifficulties in maintaining target pool elevations during periods of falling
-iver discharge. When river discharge is declining in the 30,000 cfs to about
8,000 cfe range, operation at most of the St. Paul Digtrict dams shifts from
jecondary control with drawdown at the dam to primary control with less
irawdown at the dam. As river discharge falls below about 30,000 cfs,

>onsiderable river discharge goes into storage in the pools as drawdown at the-

jams i decreased. Releases must be cut back to accomodate this change in’
storage plus the decline in river discharge. The effect of thisg system of
regulation is that river discharge falls off rapidly below about 30,000 cfs.
Juring this time of rapidly falling river discharge, regulation of the dams to
naintain target pool elevations becomes more difficult to accomplish, and more
frequent adjustments to dam gates are regquired.

3.1.2 Estimation of Change in Storage

The stage:storage curves for the pools are approximate, not based on
detailed surveys of river bed elevation . Below about 30,000 cfs, changes in
river discharge result in relatively little change in storage. Regulation
requires estimation of change in storage with changing stage and river
discharge. Over the years, Water Control regulators have refined the
stage:storage relationship for the pools empirically. Also, time
considerations for daily regulation decision-making require Water Control
regulators to estimate change in storage rather than conduct detailed
calculations in the courge of daily regulation.

3.1.3 Gate Ratings

The schedule of gate operation is based on ratingse of gate opening to
discharge. Empirical experience of the regulators allows close estimation of
releages, but impoved gate rating would eliminate some inaccuracies from the
gchedule of gate operation.

3. 1 4 Inflow Estimates

The river gaging network providee accurate and tlmely information on
inflows from major tributaries. Prediction of inflows from tributaries is
needed, particularly during periods of lower Mississippi River discharge when
changes in tributary inflow can have proportionally larger effect on river
flow. Water Control regulators make regulating decisions based on estimates
of not only the flow rate, but also the total volume and timing of inflows to
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" pools in the system. Inflows from the Chippewa River in particular, impose
problems in regulating Mississippi River dams because of the cyclical releases
asgociated with hydropower operation to meet peak elecrical demands. Accurate

prediction of the volume and timing of pulsed releases from the Chippewa river
has not been made available. ‘

3.1.5 Flow Routing

River requlating decisions based on the volume and timing of inflows must
incorporate estimates of travel time through the gystem under different
discharge conditions. Empirical experience of the regulators allows good
estimation of flow routing through the system. These estimates of flow
routing. are made without the assistance a computerized flow routing model.
Development of -a computerized flow routing model for the system with
pufficiently accurate gimulation of flows is a major undertaking currently
underway which will require a number of years to complete. Products of a
system flow routing model will provide regulators with improved estimates of
the timing and volume of inflows, allowing closer regulation. -

3.1.6 Wind Set-Up-

- The target range. of pool elevation can be exceeded due to water surface
changes induced by strong and sustained northerly or southerly winds. Wind
get-up as much half a foot at the dam is not uncommon at Lock and Dam 8
because of the large expanse of copen water in the lower end of the pool.

3.2 POOL LEVEL REQUIREMENTS FOR NAVIGATION

A major constraint on river regqulation ig the need to maintain the
- authorized 9-foot channel depth. The primary purpose of Lock and Dam 8 is to
maintain project pool elevation of 631.0 during periods of low river discharge
so that the navigation channel with a minimum depth of 9 feet can be
maintained. Even with operation of Lock and Dam 8, dredging is required to
maintain the minimum channel depth of 9 feet.

3.2.1 Higtoric Dredge Cuts

Ten channel reaches have historically required dredging in pool. Sounding
surveys of the historic dredge cuts are routinely made by the St. Paul
Digtrict Navigation Section to assess condition of the channel. Maintenance
dredging is normally initiated when water depth in the navigation channel
becomeg less than 10 feet, when corrected to low control pool elevation
(631.0). Channel areas are routinely surveyed to track conditions and are
scheduled for maintenance dredging as necessary.

Better sounding equipment and changes in channel maintenance procedures
have reduced the amount of dredging in pool & necessary to maintain the
channel from historic practices. A review of dredging records for the period
1970-93 indicate there are only four dredge cuts that require dredging on a
reqular basis. They are the La Crosse R.R. Bridge (RM 699.8-700.4), Bbove
Brownsville (RM 689.9-690.8), Brownsville (RM 688.7-689.4), and Head of Raft
Channel (RM 687.5-688.7} dredge cuts. :
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3.3 REAL ESTATE

The Federal government acquired virtually all the land in pool 8 for.
establishment of the Upper Mississippi Wildlife and Fish Refuge and for
construction of the Mississippi River 9-Foot Channel Navigation Project.. Land’
and water areds were acquired in fee title, and flowage easement was cobtained
on land around the periphery of the lower half of the pool. The Corps of
Engineers and the FWS administer the Federally-owned land in pool 8. Plate
*** ghows the extent of Federal real estate holdings in pool 8.

3.3.1 Fee Title Property in Pool 8

The Corps of Engineers aquired 9,496 acres of land and obtained special
rights on 14,588 acres of land and water area in pool 8 administered by the
U.S. Fish and Wildlife Service (FWS) prior to initial project operation. All
of the Corps-administered land except for recreation areas at Goose Island
Park, Wildcat Park, Stoddard Park, and at the lock and dam have been placed

under cooperative agreement for management by the FWS as part of the. refuge
system. ] - ' .

Federal land in pool .8 waé.aquired in fee title primarily in the areas
below project pool elevation and on islands within the pool. Federal
government rights of use on the Federal fee title land in pool 8 are complete.

There are no legal restrictions against overflowing of water on the fee title
land.

3.3.2 Flowage Easement Property

In areas that would be intermittently flooded by intentional regulation
of lock and dam 8 and that were above the ordinary high water mark, flowage
easement rights of use were acquired by the Federal govermment prior to inital
pperation. These areas extend along the periphery of pool 8 from the primary
control peoint at La Crosse downstream to lock and dam 8. Flowage easement -
rights of use were acquired for properties along the pool shoreline between
the control point and the dam that were not acquired in fee title.

‘Flowage easement properties were aguired along the pool shoreline in
prder to encompass the land lying above the ordinary high water mark that
would be overflowed by operation of the dam. The ordinary high water mark was
a legally-defined line along navigable rivers where recurring water levels
prevented use of the land for agricultural or other purposes. In practice,
the ordinary high water mark was identified by changes in vegatation cover and
stranded debrie. The flowage easements were acquired tract by tract, not up
tc any particular elevation, in order to encompass the pool downstream of the
vontrol point at Lansing. The landward boundaries of most of the flowage
eagsements therefore do not follow a particular elevation contour, but are
agsumed to be at least a few feet above the water surface elevation profile of
the pool when the dam goes out of control at 95,000 cfs.

The flowage easement boundaries are described in the taking documents by
metes and bounds, Flowage easement boundaries around pool 8 have not been

monumented. Much of the flowage easement properties are narrow bands along
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the shore. Flowage easements were acquired along the railroad embankments
- that follow much of pool 8 shoreline, for example, and are very narrow in
width.

 The relationship between elevation and the landward boundaries of flowage

easement properties cannot be defined exactly, lacking detailed elevation
BUrveys.

Rights- of usge on flowage easement are deflned in the ‘eminent domain
taklng orders issued for the various flowage easement propertles in Federal
District Courts:

¥...flowage easement being the full, complete and perpetual right, power, and
privelege to overflow each and all of the tracts of :land described, together
with the right, power and privelege to cut, remove, and dispose of all wood,
timber, and other natural and artificlal structures, projections, or
ocbetructions on sgald land, or in the .slack-water pool created or to be created
by said lock and dam, or on the marging thereof, which may in any way or at
any time shall interfere with navigation or the use of the lands and pool for
the maintenance and operation of said lock and dam, or to render said lock and
dam, or the pool created thereby, inaccessible, ungafe, or unsanitary,
together with the right to enter upon sald lands from time to time, as
coccasion may require for any of the purposes aforesald.*®

This language is unequivocal on the right of the federal govermment to
cause water to overflow the flowage easement property.




3.4 LEGAL CONSTRAINTS

Legal constraints on river regulation exist. The following sections
ldentify the major legal constraintg. The listing i not intended to be and
1ll-inclusive legal review. There are a relatively large number of laws,
sxecutive orders, and regulations that pertain.

i.4.1 Interagency Agreements

Engineer Pamphlet 1165- 2- -1, 15 Feb 89 Dlgest of Water Resources Pollc1es
ind Authoritieg, containg sections on Legislation Pertinent to the Water
legources Program of the Corps of Engineers in Chapter 26, and Interagency

\greements in Chapter 28. A list of Interagency Agreements is available in EP
Llss 2-2, _

An 1nteragency agreement ex1sts between the Department of Army and the
Jepartment of Interior for management of over 43,000 acres of Corps-
idministered Federal land along the UMRS for refuge purposes by the U.S. Fish
ind Wildlife Service. The 1963 Department Army - Department of Interior
looperative Agreement on the land and water areas of the Upper Mississippi
tiver nine-foot channel project made all privileges granted for fish and.
tildlife management purposes subject to navigation and flood control purposes
Jnceluding changing water surface elevations.

}.4.2 Legal Requirement to Maintain the 9-Foot Chanmel

The primary constraint on water control operations on the UMRS is the
leed to maintain the nine-foot channel project. The River and Harbor Act of
ruly 3 1930, as amended,  provides for a channel depth of nine feet at low
rater level with widths suitable for long-haul, common-carrier service.

The broad regulatory authority of the Secretary of the Army to prescribe
requlations for the use, administration and navigation of navigable waters of
‘he United States, 33 U.5.C. 1, could be exercised to impact water levels.
'.L,. 90-483, 33 U.S8.C. 562a, authorizes the Chief of Engineers to maintain
wthorized river and harbor projects in excese of authorized project depths
there such depths have been provided for defense purposes and will also serve
wgsential needs of commerce. The Act of Rugust 1l, 1888, ch 860, 25 Stat. 419,
13 U.8.C. 602, directs the Secretary of the Army to prescribe rules and
'equlations regarding use of the reservoirs at the headwaters of the
ligsisesippi River.

|.4.3 Corps of Engineers Water Control Regulations .

Code of Federal Regulations 33 C.F.R. 222.7 (ER 1110-2-240, 8 Oct 82
later Control Management) covers policy and procedures for water control
wanagement . That regulation references certain laws and regulations and those
thich sieem. applicable to this study are discussed below. While not directly
'oncerned with water level fluctuation, laws appearing in wvol. 33 of the
mited States Code regarding flood control, river and harbor improvements, and
srotection of waters could impact water levels through construction or
mprovement projects or the Corps permitting authorities. For example, under

B-15




the Flood Control Act of 1944, 33 U.S.C. 709, the Secretary of the Army is to
prescribe regulations for use of storage allocated for flood control or
navigation in all reservoirs constructed totally or in part with Federal
funds. 33 U.S.C..540 requires that invegtigations and improvements of rivers,
harbors, etc., include a "due regard for wildlife consexrvation.' Because such
laws do not directly involve water control, they are not further cited.

EM 1110-2-3600, 30 Nov 87 Management of Water Contrel Systems, implements
ER 1110-2-240 Water Contreol Management providing guidance on management of
water control projects. This manual contains information related to social and
environmental considerations, describing as it does, general water management
goals and objectives. As noted in para. 21, subparagraph ¢ of this manual,
even in single purpose projects operations "must be tuned to produce the
benefits for environmental and social goals such as flood control, instream
quality, in-lake quality, :recreation, power, or any other attainable goalse a
project can achieve without compromising the authorized project purpose."

3.4.4 Federal Power Act

The Federal Power Act, June 10,19 20, c285, 41 Stat. 1077, 16 U.58.C. )
791a, authorized development of hydropower in waters subject to Congressional
control under the Commerce Clause of the Constitution. 16 U.S.C. 797 requires
that plans and structures affecting navigation be approved by the Chief of

Engineers and the Secretary of the Rrxmy. A developer and the Corps enter into
a memcrandum of agreement on operational methods.

3.4.5 Figh and Wildlife Coordination Act and Related Legislation

The Fish and Wildlife Coordination Act, 16 U.S.C. 661, et seq. provides
that fish and wildlife receive equal consideration with other project
purposes. Ag noted in EM 1110-2-3600 Management of Water Control Systems,
para. 2-7,b, authorized project purposes usually contain enough flexibility to
permit manipulation of water levels for figh and wildlife coneiderations.

3.4.6 National Environmental Policy Act and.Clean Water Act

“The National Environmental Policy Act, E.O. 91190, 42 U.S.C.- 4321, et
seq., and the Clean Water Act, P.L. 95-217, 33 U.S.C. 1251, et seq. impact
water control to the extent that their procedural and substantive requirements
must be congidered. Executive Order 12088, Federal Compliance with Pollution
Control Standards, 13 Oct 78, mandates agency compliance with applicable
pollution control standards including those established under the Federal
Water Pollution Control Act {Clean Water Act). As noted in EM 1110-2-3600
Management of Water Control Systems, para. 2-6, b, whether or not water
quality control is an authorized purpose, water quality is an integral
consideration with a goal to meet state and Federal water quality standards.
ER 1130-2-334, 30 Apr 86 Reporting of Water Quality Management Activities at
Corps Civil Works Projects, establishes reporting requirements and objectives
for water quality programs at existing Corps civil works projects.




3.4.7 Federal Water Project Recreation Act

The Federal Water Project Recreation Act of 1965, P.L. 89-72, provides
for a Federal interest in the provision of recreational opportunities at Corps
projects subject to the authorized project purposes. As a consequence of this
legislation, EM 1110-2-3600 Management of Water Control Systems states that

regulation of project outflow should consider the effects of streamflow and
water level on such activities.

3.4.8  Legal Requlrements for Changea in Water Control Plans :

The D1gest of Water Resources Policies and Authorities, EP 1165 2-1, 15
Feb 89, notes in para. 11-7, Changes in Water Control Plans, that “Rev1sed
water control plang to add a new objective not included in the project
authorization, other than municipal and industrial water supply, water
quality, fish and wildlife, instream flows and recreation not slgnlflcantly
affecting operation of the project for authorized purposes, require
songressional authorxzatlon " The Water Resources Development Act of 1388,
?.L. 100-676, Sec. 5, provides for public review and comment prior to any

shange in regervoir operation which would 31gn1f1cant1y affect any project
>urpose.

1.4.9 Anti»Drawdown-Law

Missipsippi River pools are not drawn down to provide flood control
storage. In addition to the practical reason of very limited storage capacity
»f the pools, the *Anti-Drawdown Law" passed by Congress on March 10, 1934
yrevents drawdowns of the pool for flood control purposes. The act, entitled
'An act to promote the conservation of wildlife, fish and game, and for other
murposes, " was amended by Public Law 732 on August 14, 1946 and by Public Law
197 on June 19, 1948 to include the follow1ng new section:

.6 U.5.C. 665a applles directly to the St. Paul Digtrict in ite provision
:hat:

In the management of existing facilities (including locks, dams, and
pools) in the Mississippl River betwsen Rock Island, Illinois, and
Minneapolis, Minnesota, administered by the United States Corps of
Engineers of the Department of the Army, that Department is hereby
directed to glve full consideration and recognition to the needs of £fish
and other wildlife resources and thelr habitat dependent on such waters,
without increasing additional liability to the Govermment, and, to the
maximum extent possible without causing damage to levee and drainage
districts, adjacent railroads and highways, farm lands, and dam
structures, shall generally operate and maintain pool levels as though
navigation was carried on throughout the year.

The Anti-Drawdown Law and amendments, directs the Corps of Engineers to
laintain normal pool elevations year-round, with limited (up to 0.25 ft at the
ontrol point} drawdown of pools in winter. The law also provides the mandate
© requlate the river with full consideration of the needs of fish, wildife,
nd their habitat.




3.4.10 Legal Rights of Uge - Real.Estate

A major comstraint on river regulation is the Govermnment’'s legal right to
"overflow land. The real estate interests acquired by the Government in the
1930’8 for construction of the Mississippi River 9-Foot Channel Project allow
the Government to intentionally overflow the acquired property - on both fee
title and flowage easement properties. The cost of real estate acgquisition
for the St.Paul District portion of the Migeisgippi River 9-Foot Channel
Project was minimized through adoption of the mid-pool control point method of
river regulation by limiting the landward extent of real estate agquisition,
and by -acquisition of flowage easement rather than fee title purchase.

The major legal constraint imposmed on poocl regulation through real -estate
rights of use arises from the existing landward and vertical elevation limits
of the real estate boundaries, and the upstream limite of flowage easement
that was acquired. Intentional increases in pool elevation above low control
pool elevation could overflow land for which the Government has not acquired
real estate interests. Lacking a detailed topographic survey and monumented
boundaries of the Government’s real estate interests, acceptable upward limits
for intentional increase in pool elevation cannot be identified at this tims.

It is likely that an intentional pool raise of less than one foot above 620.0
would exceed flowage easement and fee title property boundaries, especially
just upstream of the control point where intentionally raised water level
could overflow land where flowage easements were not obtained.




3.5 SYSTEM REGULATION

Routine regulation of the system of Missiesippi River navigation dame in
e St. Paul District follows the procedures described for lock and dam 8.
ch day Water Control recieves hydrologic and weather information for the
gin from the St. Paul District-maintained Basin Hydrologic Network, from the
8. Geological Survey, the National Weather Service, and from Rorthern States
wer Company. A summary of basin hydrologic information is prepared daily on
e Water Control -computer system for dissemination to interested agencies and

rps higher authorities.
5.1 Bagin Hydrologic Network

The Misgisgippi River Basin Hydrologic Network consists of 63 stream
\ging stations within the St. Paul District. Eleven of the stations are.
wps of Engineers navigation dams on the river, 38 are data collecticn
.atformes (DCP'g), 9 are Northern States Power Company dams, and the remainder
re telemark gage stations. The U.S. Geological Survey (U.S.G.S.}, Corpe of
1gineers, and the National Weather Service cooperatlvely operate and maintian

1e DCP and telemark stations.

The data collecticn platforms (DCP’s) record stage and water temperature.
ata is transmitted by satellite to the National Weather Service downlink in
aryland and then passed on by wire to the Minneapolig River Forecast Center,
hich ig linked by computer the St. Paul District Water Control. A telephone
all ig made daily to the Northern States Power Company hydropower operations
ffice in Eau Claire to obtain data on reservoir stages and releases from
heir dameg in the basin. _Lockmasters and other Corps field personnel contact
he telemark gages by telephone each day and enter the stage data into the

ater Control computer network.

Daily stage and diecharge records from Corps-operated gages are reviewed
nd maintained by Water Control. Data from U.5.G.S. gages are retained in
fater Control until the U.S.6.S. annual water supply report is publlshed.
)ata on releases from the NSP dams is maintained but is not reviewed for

\ccuracy.
3.5.2 Communications With Rock Island District .

In addition to the Basin Hydrologic Network and communications between
Fater Control and the Locks and Dams described above,  Water Control also
relays system hydrologic information to Rock Island District Water Control
pach day. Information transmitted by to Rock Island by telephone each day
includes gate settings, discharge, pool and tailwater elevations and a five
day discharge forecast for locks and dams 8, 3 and 10.

3.5.3 System Regulatlon During Rapid Increases and Decreaseeg in River
Discharge

Since intense rainfall affects the ﬁools very quickly, all lockmasters
have instructions to report to Water Control whenever 1.5 inches or more of
rain fallg in a 24-hour period. Also, if a total change of 4,000 cfs or 10%
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© or more of river flow occurs in a 24-hour period, lockmastersg are reguired to

report to Water Control.

4

Rapid, localized increases in inflow can cause gignificant fluctuations
in pool elevation. Water Control regulatorp assess the rate and volume of
inflows to the system and igsuve orders for dam operation designed to attenuate
short-term flow pulses as they travel downstream through the system. This is
accomplished by progressively gradual increases in gate openings in downstream
damg, allowing successive minor changes in pool storage to attenuate the pulse
of discharge without exceeding the target rangee of pool elevation. Larger
increases in discharge canmnot be attenuated to any significant degree, and
must be passed downstream in the mamner described for routine operation.

During rapid decreases in diecharge; reduced inflow and the need to
increase storage in the pools as drawdown at the dame is reduced vesults in a
rapid fall of discharge throughout the system. Water Control issues orders
for dam opexation in the system designed to make reductions in discharge as
gradual as possible while maintaining target pool elevations.

3.5.4 System Regulation During Low Flow Periods

-During extended periods of low flow, an attempt is made to maintain pools
elevations in the system near the upper side of the operating band. This
minor amount of increased storage in the pools serves to buffer further
decreases in river discharge, so that decreases in river flow can be made
gradually through the system and without pools falling below project pool -
elevations, which could restrict mavigation.

3.5.5 System Regulation During Floods

Each lock and dam in the system has a different level of river discharge
at which the dam goes out of control. Generally, the downstream dams in the
system have higher discharge capacity and go out of control at higher levels
of river discharge than the upstream dams. As river discharge increaseg into
the high flow range, different dams progressively go out of contrel, with
gates raised entirely out of the water. The dams go out of contrel well
before river discharge reaches flood stage, and during floods, the navigation
dams in the sytem do not regulate flow at all. The St. Paul District Water
Control Center activities during floode involve hydrologic analyses and
providing hydrologic information to assist flood protection efforts. The
National Weather Service has the legal responeibility for issuing weather
forecasts, flood warnings and flood stage predictions to the public. During
recession from fleoods, the dams successively go back into operation, and
normal river requlation activities are resumed.

3.5.6 8ystem Regulation During Winter

In late fall before freeze-up, Water Control evaluates hydrologic
conditions in the basin and estimates the upcoming winter rate of base flow in
the system. Orders are then issued for winter gate settings at each lock and
dam. Winter variations in river discharge are regulated using the submerged
roller gates when possible. Pools are maintained 0.25 feet lower at the
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ntrol points during the winter to accomodate changes in discharge in order
minimize the need to make gate changes.

5.7 System Requlation During Emergencies

Emergency actions involving vessel groundings in the channel are usually.
calized to one pool, without causing major changes in downsteam operation.
pair of damaged gates could require pool drawdown and placement of -bulkheads
. described above. Water released from a pool drawdown would have to be
gulated downstream through the system. Temporary increases in elevation of
weral downstream pools would result, before the flow pulse could be

‘tenuated.




3.6 ADMINISTRATION

Administration of Corps of Engineers water control management activities
is described in detail in EM 1110-2-3600, November 30, 1987.

3.6.1 Responsibility

Responsibility for water control management throughout the Corps is
assigned to the Water Control/Quality Section, Hydraulics and Hydrology. - .
Branch, Engineering and Construction Directorate, HQUSACE (CEEC-EH-W). CEEC-
EH-W establishes major policy and guidance pertaining to Corps-wide water
control activities. The Corps North Central Division Water Control Center
(CENCD-ED-WH) has responsibility for Migsissippi River water control
activities within the St. Paul and Rock Island Digtricts. Real-time watex
- control decisionmaking is conducted at the District Water Control centers.

3.6.2 Functions of the District Water Control Center
- The principal functions of the District Water Control centers ave:

o hydrolegic data collection and processing

o inter- and intra-agency data exchange

o water control decision-making and project regulation for avthorized
purposes

o instructions to project operators

o reporting to higher authority

o monitoring project effectivenese and preserving project integrity

o input to inter- and intra-agency studies affecting or affected by
project regulation

o review of plans, construction, actions by others affecting project

regulation

The real-time functions stated above are generalized. They encompass
many tasks, such as information exchange, hydrologic forecasting, application
of computer models, briefings and release scheduling. District Water Control
staff also maintain instrumentation and communications facilities in the
office and in the field, develop watexr control plans, prepare water control
manuals, establish discharge ratings for streams and structures, and prepare
annual and post-flood reports, including input to any studies affecting
project regulation. '

3.6.3 Development of Water Regulaticn Manualg

Reservoir regulating manuals are required for each water control
structure operated by the Corps of Engineers by Engineering Manual 1110-2-
3600, Chapter 9, dated November 30, 1987.

Standing Instructions to Project Operators for Water Contrel are issued
for each navigation dam to the lockmaster. Phyeical operating constrainte are

clearly outlined to assure that the dams are operated in a safe and efficient
manner.




A Magter Regulation Manual for Mississippi River 9-Foot Channel Projects
was completed in September 1969 and reprinted with revisions in 1981. This
manual documente pertinent aspects of system operation that had been
incorporated into the design of the system and that have evolved through
nearly fifty vears of coperating experience. The Master Manual contains
information common to all the 9-Foot Channel Project navigation dams. Its
purpose ig to provide guidance and instructions for project persomnel and to

perve as a reference source for higher authorlty and new pergonnel involved
with requlation of the river.

Manuals for the individual navigation dams, including lock and dam 8,
were completed in 1972. Thege manuals contain detailed information pertinent
to the operation of the specific projects and are issued as appendices to the

Master Manual. Division Commanders are regponsible for approving Water
Jontrol Manuals.

3.6.4 Procesgss for Modifying Reservoir Operating Plang and Regulation Manuals -

Minor modifications to operatiné plane of exigting Corps of Engineers
reservoirs that increase benefits for Congressionally-authorized project
surposes {(optimize operation) without significant reductions in benefits for
sther project purposes can be developed and implemented by Corps Districts
:ollowing review and approval by the appropriate Corps Division office.

Revised water control plans to add a new objective not included in the
yxoject authorization, other than municipal and industrial water supply, water
juality, fish and wildlife, instream flows and recreation not significantly
1ffecting operation of the project for authorized purposes, reguire
ongressional authorization.

The Water Resources Development Act of 1988, P.L. 100-676, Sec. 5,
yrovides for public review and comment prior to any change in reservoir
jperation which would significantly affect any project purpose.

Investigations to update and optimize reserveoir operating plans are
‘unded under standing authorities for operation and maintenance of existing
ywrojects. During this process, coordination is made with Federal, State,
ndustry, and public interests. 2An Environmental Assessment may be prepared
nd distributed for review, following the requirements of the National
mvironmental Policy Act. Following a Finding of No Significant Impact by the
listrict Engineer, and Division approval, the modified regulation plan may be
mplemented. A number of modifications to reservoir operating plans in the
‘t. Paul Digtrict have been made in this manner. This kind of minor
odification to existing operating plans is incorporated into the Reservoir
legulating Manuals as they are updated. The only significant change to the
-eservoir regulation manual for lock and dam 8 was made in 1971, when the
irawdown at the dam was reduced to one foot.
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Water Level Management Tasgk Force
Study Coordination

Five meetings of the Water Level Management Tasgk Force were held duriﬁg
e periocd May 7, 1996, through September 26, 1996, for the primary purposes
study scoping, coordination, and review.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Upper Mississippi River Refuge Complex
51 Easr 4th Street
Winona, Minnesora 55987

IN REPLY REFER TO:

September 19, 1996

Mr. Gary Palesh, Project Manager
St. Paul District, Corps of Engineers
190 Fifth Street East

St. Paul, Minnesota 55101-1638

Dear Mr. Palesh:

Enclosed are Fish and Wildlife Services (Service) comments to aid you in the déVelopment of the
final Problem Appraisal Report for Water Level Management, Pool 8, Upper Mississippi River.

This study of the implication of possible drawdown scenarios reflects a philosophical change on
the part of the Corps. The report points out that channel maintenance to allow safe and reliable
navigation and environmental restoration of the river are not mutually exclusive. From a wetland
ecology point of view, 50 years of stable water levels has harmed the river. It is time to
implement a drawdown. The Corps has done a fine job in drafting this important document.

Specific comments follow:

Page 1-3, Section 1.2 (Purpose)

Under specific study purposes: the #2 statement omits any economic benefits (only
mentions costs). There will be economic benefits with increased fishing, hunting, tourism,
water quality, etc., if the river health is improved as a result of increased aquatlc vegetation

(and ultimately, lower habitat rehabilitation project costs).

Plate 5

This would be more useful if it were more legible. You may need to expand your eprananon of
this chart on page 2-4 to clarify what you are saying. :

Plate 6

Again, this plate would be better if it were more legible.




Mr. Gary Palesh, Project Manager | . . o 2
Page 2-4, 2nd paragraph, 2nd sentence

The term “backwater™ needs to be defined. Most people think of backwaters as those areas off
the main channel.

Page 2-8, vegetaﬁon terrestrial _

Check to see that your genus is correct. Most honeysuckle is in the genus Lonicera or Diervilla
(Northern Bush-honeysuckle)

Page 2-8, vegetation aquatic

The loss of vegetation in open lake areas-may.also be due to lack of drawdown type events.
Page 2-11, 2.6.1 Wildlife

More emphasis should be placed on the importance of this podl relative to waterfowl use in the
fall (numbers of species and waterfowl use-days). Also you might mention other types of wildlife
utilizing the pool (herons, egrets, bitterns, rails, passerine birds, turtles, etc.). :
Page 2-14, Section 2.6.4, Threatened or Endangered Species

The Higgin’s pearly mussel is a federally listed endangered species.

Page 5-4 Hycﬁ-ologc/hydrauhc changes

[solation of small water bodies of 30 - 60 acres could unpact the pool 8 hydrology Connectmty
of the River would be affected. The samie is true for mid size drawdowns

Page 5-55.1.3 Ecological

There would be a potential increase in Purple loosestrife.

Page 5-9 5.1.13 Implerﬁentation

[ncreased Operation & Maintenance costs to the Service woufd be a serious concern.

Page 5-29 Ecologlcal

A winter drawdown begmmng in nud-November may alsé dlsrupt rrugratmg waterfow! and
wading bird feeding patterns, depending on the years weather patterns. Waterfowl may be

utilizing areas which are drawn down. There are potential negative and positive effects depending
on the species.
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« Page 5-45, Drawdown Duration

The growing season start date of June 15 seems a little late. Submergents begin growing in
pools before ice out. A June 1 or mid-May would probably be better.

Page 5-51, table 5-7
This table needs clarification e. g. what is meant by “Acres exposed by height of exposhre” .

We should consider draft restrictions with 3 foot drawdoﬁn scenario? Perha;is .8 feet
would be cost effective to reduce the amount of dredging required.

Page 5-60, last paragraph, St. sentence.

Citations to back up this statement about the cost ratio of barge vs other transportation and the
other subsequent statements would be appropriate.

. Table 6-1

This table could use some explanation. At first glance, there would appear to be an anomaly in
the ecological effects portion (acres exposed at various flow rates). It makes sense, but some
readers won’t have the background to reason it out.

Table 6-2

It’s worth stating that there are significant economic benefits for a drawdown in terms of number
of acres of restored versus the cost to the COE for additional dredging. Witness what we are
spending now in EMP to attempt to restore just a few acres.

- Table 6-4

Cost of EMP habitat restoration in Pool 8 (i.é. Pool 8 Island, Phase I and II and East
Channel Project) should be reflected in table as one row. This would give the reader the
opportunity to understand this type of restoration costs (cost versus acres impacted).

What is the incremental cost of the additional dredging needed for the drawdowns? The
estimated average annual costs column doesn’t have much meaning without something to
use as a comparison - e.g. $275,000 seems like a lot of money for a two season drawdown
until it is compared to the annual budget for maintaining and operating the 9-foot channel.
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Table 6-4 to 6-7

Are the additional incremental costs entirely the result of additional dredging or do they include
other factors (i.e. navigation losses, inconvenience to industry, etc)? In other words, are the
additional costs actual project construction costs?

Page 8- 11

The river has two Congressional mandates, 1) navigation and 2) the establishment of the
Upper Mississippi River National Wildlife & Fish Refuge for the preservation of wildlife
and fish for future generations. Throughout this document, the economic value of a
biologically and ecologically healthy river system has not been stressed enough. The
emphasis has been on the_economic _costs te navigation, CoE, and private marinas. The
economic benefits related to recreation, increased tourism/hunting/fishing, commercial
fishing, and federal/state governments (with relation to implementing habitat management)
need to be factored in.

Thank you for the opportunity to review this preliminary draft document. If you have any
questions, please contact Keith Beseke or myself (507/452-4232). When this document is revised
the Service will make its recommendations to the Water Level Management Task Force and the
Corps of Engineers.on “What is the next step?” or which combination of the two approaches
outlined in the summary in Chapter B should be implemented.

Sincerely,
/

{ JamesR. Fisher.
omplex Manager

cc: Gary Wege, .TCFO: '
Pam Thiel, FRO o
District Managers, UMRNW&FR




State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

Tommy G. Thompson, Governor State Office Building, Room 104
George E. Meyer, Secretary 3550 Mormon Coulee Road
WISCONSIK Donald R. Winter, District Director - La Crosse, Wl 54601

DEPT. OF NATURAL RESOURCES | ' , TELEPHONE 608.785-9000.

FAX 608-785-9990
September 23, 1996

Mr. Gary Palesh

USACE - St. Paul District
Corps of Engineers Centre

190 Fifth Street, East :
St. Paul, Minnesota 55101-1638

: Subject: _ Prelmunary Draﬁ, Problem Appraisal Réport for Water Level
‘Management _
Pool 8 - Upper Mississippi River

Dear M. Palesh:

Thank you for providing the Preliminary Draft - Problem Appraisal Report For Water Level
Management, Pool 8, Upper Mississippt River. This document represents a great step forward in
the understanding of water level management in Pool 8 and for the other St. Paul District pools.
Thank you for your hard work and your role in moving forward on this important issue.

Comments from the Wisconsin Department of Natural Resources, River Unit are included in the
balance of this letter. For the ease of editing, the comments w111 be listed in sequential order by
page.

The Executive Summary is a wonderful synopsis of the information and discussion contained in
the document. I would suggest that once the document is finalized that you send it out to voting
members on the River Resources Forum. The summary will provide an excellent background for
those members who do not typically get into the nuts and bolts of a document this size. It may

~ also be appropriate to send the summary to the UMRBA and the Rock Island District.

Page 2-1 has a small error in the text. In the third paragraph it states that a minimum discharge
of 1500 cfs is maintained over the spillway. The Wisconsin Department of Natural Resources
has recommended summer flows between 1200 and 1500 cfs and the winter flows around 500
cfs. It is my understanding that the crew at Lock 7 has agreed to honor those targets and will
adjust the gates in the spring and the fall to achieve the correct cfs. The effects of the two flow
levels recommendations will be monitored to determine if they are accomplishing the goals for
the natural resources downstream of the spillway. Therefore, it would be more accurate to list
the target flows on page 2-1. '

Page 4-6 contains the priority for alternatives that merit further evaluation according to the
Water Level Management Task Force. With the additional information provided by this -
document, the Wisconsin Department of Natural Resources would like to recommend a

Quality Natural Resources Management
Through Excellent Customer Service
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Vir. Gary Palesh - September 23, 1996 ' 2.

nodification to the priorities. We believe that increasing the fréquency of gate adjustment (pool
vide) should be a medium priority. There are three reasons why we would like to this
lternative evaluated in more depth than is currently suggested.

One of the main goals of water level management work is to try and examine methods to
eplicate natural river processes. One attribute of a natural river is the gentle transition from one
vater level to another, unless a significant rainfall or snow melt event occurs. Increasing the
requency of gate adjustments would help provide that gentle slope rather than the bounce that
yeeurs with the twice daily gate adjustments. Daily fluctuations of up to 0.5 feet, as mentioned
n this report, are significant to those seeds germinating at the edge of the water line, If these
luctuations could be minimized by more frequent gate adjustments, there would be a substantial
ncrease in quantity and quality of edge plants, one of the main components we are trying to -
stimulate with water level management.

[t appears with this document that drawdown is an option for management of Mississippi River
habitats in the future. Any drawdown would be enhanced if the water levels went down siow
and remained relatively stable until the fall flood pulse brought higher water levels back to the
iver. More frequent gate adjustments would stabilize water level throughout drawdown and
raise which would effectively expand the area that germination would occur.

More frequent gate adjustment should also be investigated because the Corps’ has authority to
implement this strategy immediately. It is important to implement useful measures that will help
maintain vital components of the ecosystem as we work toward additional solutions.

Section 5.3.2. discusses the opportunities to regulate on the “high” or “low” side of the band.
Operating on the low end of the band during the summer could have some major impacts,
especially if combined with more frequent gate adjustments. The combination of these .
techniques could be implemented next summer without changing any authorization. This
technique would not have as great of an impact as a one foot or more drawdown, but would
probably have a greater impact than stated in the evaluation. As suggested in the Nike
commercials, “Just do it."

Section 5.3.2.4 discusses operations and the frequency of gate adjustment. A generai statementi

suggests that there is a point where existing staff cannot keep up with gate adjustments. Do you
know what point that is? ‘

Page 5-46: Last Paragraph The table reference is 5-6, not 5-5.

Page 5-54: The information and conclusion about drawdown and refldoding stated in this
section appear to be absolutes. Because we can only speculate what will happen, it is important
to write in those terms and very closely monitor any actual work that is done so we can
document what the response will be on the Mississippi River to a large scale drawdown.
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, Sectlon 5.4.4.5.2 should include two additional statements. At the end of the second paragraph it
should say that, “The Corps will work with the Coast Guard to establish a nine-foot draft
restriction prior to any drawdown.” In addition, it is unclear whether the Brownsville placement

- site will have to be expanded to accommodate the additional dredged material. If the site would

increase in size and ﬁll in additional wetlands that shou!d be stafed at ‘the end of paragraph four. -

Table 7-6 is an important plece of information when consxdermg where the first drawdown might
occur. I believe it is a mistake'to include the St. Croix in the percents for distribution of boaters
-in the St Paul District. The St. Croix is very heavily used and those users do.come to the.
--Mississippi to recreate but not in the portion that is indicated by the table. Many of the 40.4%
stay on the St. Croix, so it would more appropriate to use the numbers that just pertain to the
Mississippi River. Those numbers are available in the 1995 aerial boating study report.

One final general comment, water level management is still in the planning stages, but it appears
that it will become reality on the River. As we proceed down this new path, we must continue to
acknowledge that the productivity of the River is dependent on restoring a dynamic system.

~ What this means for any management plan is that we should not “lock” ourselves into only doing
one or three foot drawdowns every' X number of years or always operate on the high side (0.25
feet) in the winter. While these changes will show some benefits for a time, at some point in the
future there will be a point of diminishing return. A couple of examples of this are from moist
soil management sites and green tree reservoirs which were drawn down and flooded at the same
interval for the san.e length of time year after year. Eventually they noticed reduced plant
productivity and diversity. In the case of green tree reservoirs, growth of new seedlings was

- almost nonexistent due to flooding out the seedlings every year and the health of existing trees

began to deteriorate (including butt swelling). In other words, we will have to be flexible and

constantly looking to the resource to give us answers on how we should proceed.

Thanks again for all your hard work. Some folks are comparing this work with the eaﬂy work of
GREAT and EMP, and I am inclined to agree. This may be the start of another 1mpoﬁant tool
for Mississippi River management.

Sincerel

Gretchen L. Benjamin |
Mississippi River Planner R 5

c: J. Janvrin, WDNR
S. Johnson, MNDNR - Lake Clty,
M. Griffin, IADNR - Belluvue, IA . .
D. Krumholz, USACE - Fountain City, W1
K. Beseke, USFWS - Winona, MN :
J. Nissen, USFWS - Onalaska, W1




