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YAZOO BACKWATER AREA REFORMULATION

APPENDIX 6
ENGINEERING SUMMARY

SECTION 1 - GENERAL

AUTHORIZATION

PROJECT AUTHORIZATION

1. The Yazoo Basin Reformulation Study is an evaluation of a remaining unconstructed feature
of the authorized Federal flood control project for the Yazoo Basin. The Reformulation Study is
divided into four major features and includes a thorough analysis of engineering, economic, and
environmental aspects of project alternatives. The Reformulation Study includes the following
features: (1) Upper Steele Bayou Project, (2) Upper Yazoo Projects (UYP), (3) Yazoo
Backwater Project, and (4) Headwater Tributaries Project. Reports for project features (1) and
(2) were completed in 1993 and 1994, respectively. This Engineering Summary discusses and
documents the findings of Feature 3--Yazoo Backwater Project. The Headwater Tributaries
Project Study has not been completed.

REPORT AUTHORITY

2. The Flood Control Act (FCA) of 1941, dated 18 August 1941 (House Document
(HD)/359/77/1), as amended by FCAs of 22 December 1944 and 27 October 1965
(HD/308/88/2), and the Water Resources Development Act of 1986 and 1996, authorized the
Yazoo Backwater Project. The FCA of 1941 provided for the extension of a levee along the west
bank of the Yazoo River from the Mississippi River levee to Yazoo City, Mississippi. Also
included in the authorized plan of 1941 was a structure at Little Sunflower River and a
combination structure and pump station at Big Sunflower River, Deer Creek, and Steele Bayou
with a total pumping capacity of 14,000 cubic feet per second (cfs).

3. The FCAs of 1944 and 1965 extended the project to include approximately 38 miles of levee
on the east bank of the Yazoo River and features for fish and wildlife.
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PURPOSE OF REPORT

4. This Engineering Summary documents engineering studies performed on the design,
operation, maintenance, and their associated costs for the structural and nonstructural features in
the final array of alternatives.

PRIOR STUDIES, REPORTS, AND EXISTING WATER PROJECTS

MISSISSIPPI RIVER LEVEES

5. The Mississippi River Levees project was authorized by the FCA of 15 May 1928, as
modified and amended in subsequent Acts of 23 April 1934, 15 June 1936, 18 August 1941,

24 July 1946, and 27 October 1965. The Mississippi River levees prevent inundation of the
alluvial valley of the lower Mississippi River which begins at Cape Girardeau, Missouri, and
gently slopes to the Gulf of Mexico. The main stem levees protect a number of major cities and
towns as well as industrial areas, farmland, and wildlife habitats of woodlands and marshes. The
Mississippi River levees protect the alluvial valley against the flooding from the Mississippi
River by confining flow to the leveed channel except where it enters natural backwater areas or
is diverted purposely into floodway areas.

6. A major Mississippi River flood in 1973 led to the development of the Refined 1973
Mississippi River and Tributaries (MR&T) Project Flood Flowline which enabled levee
deficiencies along the main stem levees to be identified. An Environmental Impact Statement
(EIS) was prepared in 1976 to address environmental impacts of the work needed to address the
identified deficiencies. A reevaluation of the project was completed in 1998 on the remaining
work along with a Supplement to the final EIS. This report documented that of the 460.4 miles
of levee in the Vicksburg District, 216.8 miles need to be enlarged and raised to grade with
placement of approximately 57.4 miles of seepage control measures. Of these amounts,

69.4 miles of levee enlargement and approximately 30 miles of associated seepage control are
required in Mississippi generally in the area south of Greenville, Mississippi. This work is
ongoing. During high stages on the Mississippi River, seepage enters into the Backwater Area
from beneath the Mississippi River levee. Although the Corps cannot prevent the seepage, it is
managing it by the construction of relief wells and seepage berms to protect the integrity of the
Mississippi River levee.
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PRIOR STUDIES AND REPORTS IN
THE YAZOO BACKWATER AREA

7. Previous reports and studies that are pertinent to the Yazoo Backwater Project are listed
below:

a. Big Sunflower, Little Sunflower, Hushpuckena, and Quiver Rivers, and their Tributaries,
and Deer Creek, Steele Bayou, and Bogue Phalia, Mississippi, General Design Memorandum
(GDM) No. 1, September 1955. This report proposed a system of channel improvement along
these area rivers and tributaries.

b. Annex M to the Mississippi River and Tributaries, Comprehensive Review Report, Big
Sunflower River Basin, 16 November 1959. This report recommended that the scope of the
existing authorized project for the Big Sunflower River Basin be increased to provide greater
channel capacity on Steele Bayou and its tributaries.

c. Big Sunflower, Little Sunflower, Hushpuckena, and Quiver Rivers, and their Tributaries,
and Deer Creek, Steele Bayou, and Bogue Phalia, Mississippi, Supplement A (to GDM No. 1),
April 1962. This report recommended modifications to project streams as proposed in GDM
No. 1.

d. Supplement B (to GDM No. 1), October 1963. Prompted by local interests, this report
modified GDM No. 1 to add channel improvement to a reach of Quiver River.

e. Steele Bayou, Main Canal - Riverside Drainage District (Canal No. 9) and Black Bayou,
Supplement C (to GDM No. 1), February 1964. This supplement recommended more extensive
improvement on Steele Bayou, Main Canal, and Black Bayou than those proposed in GDM
No. 1 and modified in Annex M.

f. Muddy Bayou Report (Eagle Lake), December 1969, was prepared in response to
requests by the Warren County Board of Supervisors, the Mississippi Game and Fish
Commission, and other local interests. As a result of the report, the Yazoo Backwater Project
was modified to include the Muddy Bayou Control Structure. The water control structure,
approved and completed in 1970 and 1977, respectively, allows manipulation of lake levels
between Eagle Lake and Steele Bayou for improvement of water quality and fishery resources in
the lake. The structure also provides incidental flood protection for properties along Eagle Lake.
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g. Yazoo Basin, Yazoo Backwater Area, Fish and Wildlife Mitigation Alternative Report,
dated July 1976, and approved by the Chief of Engineers on 3 December 1976, authorized
construction of nine greentree reservoirs and nine slough control structures in the Delta National
Forest (DNF). These features as proposed would mitigate the fish and wildlife losses caused by
the Yazoo Backwater Project. Five greentree reservoirs, five slough control structures, and one
boat ramp have been completed. The others were eliminated due to unsuitable site conditions
and problems with existing easement.

h. Steele Bayou Basin, Alternative Formulation, GDM No. 18, August 1976. This report
recommended modifying the authorized project to provide additional channel improvements on
Steele Bayou and Black Bayou.

i. Yazoo Basin, Yazoo Area Pump Project Report, July 1982, presented a reevaluation of
the economic feasibility of the pump stations features of the Yazoo Backwater project. This
report recommended installation of a 17,500-cfs pump station at Steele Bayou. In December
1985, the plan changed because budgetary guidance directed by the Work Allowance of 1986 did
not provide funds for the 17,500-cfs pump station. Instead, the allowance provided funds for
Engineering and Design for a 10,000-cfs capacity pump station to be located approximately
1 mile west of the existing Steele Bayou structure. Several design documents and Technical
Reports have been prepared for the alternate pump station. These documents are listed in
Table 6-1.

j. Fish and Wildlife Mitigation Report, July 1982, was prepared in conjunction with the
reevaluation efforts of the Yazoo Area Pump Project, Yazoo Area, and the Satartia Area
Backwater levee projects. This report was used as a basis for determining the modifications that
should be made to achieve a balance in the use of the Yazoo Backwater Area’s natural resources.
The report included the mitigation analyses for the construction and operation of the Yazoo Area
and Satartia Area Backwater Levee Projects, including the connection channel, structures, the
recommended Yazoo Area Pump Project, and other appurtenances. The Fish and Wildlife
Mitigation Report recommended the acquisition of 40,000 acres of woodlands through perpetual
easements in the project area.

k. Yazoo Basin, Yazoo Backwater Area, Mississippi, Mississippi Mitigation Alternative
Report, October 1989, presented a proposal for mitigation implementation to compensate for
terrestrial wildlife losses incurred during construction and operation of the Yazoo Area and
Satartia Area levees. This report recommended the purchase of 8,400 acres of frequently flooded
cleared farmland to be reforested for terrestrial wildlife habitat through fee title acquisition. In
1990, the U.S. Army Corps of Engineers, Vicksburg District, purchased a tract of land
containing 8,800 acres--this property is referred to as the Lake George Property. It is located in
Yazoo County between the DNF and the Panther Swamp National Wildlife Refuge.
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TABLE 6-1
STATUS OF REPORTS

. Completion
Title Date
Vicksburg District
Pump and Driver Feasibility Study May 84
Design Memorandum No. 18, Site Selection Jan 85
Channel Work Report Feb 85
General Desigh Memorandum No. 20 Apr 85
Supplement No. 1 to General Design Memorandum No. 20 Jun 87
Design Memorandum No. 19, Pump and Prime Mover Nov 88
U.S. Army Engineer Research and Development Center

Steele Bayou Drainage Structure 17 Jan 69
Little Sunflower River Drainage Structure 28 Jul 75
Collins Creek Drainage Structure 16 Aug 76
Satartia Area Levee 22 Nov 76
Connecting Channel, Steele Bayou to Big Sunflower River 20 Jun 78
Yazoo Backwater Levee, Mississippi River Levee to LAC Levee 20 Jun 78
Muddy Bayou Control Structure 18 Jul 78
Technical Report HL-88-2, Pumping Station Inflow - Discharge Hydraulics, Feb 88
Generalized Pump Sump Research Study
Greentree Reservoirs Dec 91

Technical Report 4-87-1, U.S. Army Corps Wetland Delineation Manual
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I.  Upper Steele Bayou Reformulation Report, December 1992. Recommendations were
made in this report for additional flood control improvements in the upper Steele Bayou Basin
for Black Bayou, Main Canal, Ditch 6, and Robertshaw Ditch.

m. Memorandum for President, Mississippi River Commission, 2 December 1993, subject:
FC/MR&T, Yazoo Basin, Mississippi, Big Sunflower, Bogue Phalia, Little Sunflower, Holly
Bluff Cutoff, Bogue Phalia Cutoff, and Dowling Bayou Channel Maintenance Project. This
memorandum outlined the plan for preparing the Supplement D (to GDM No. 1) report.

n. Flood Control, Mississippi River and Tributaries, Yazoo Basin, Big Sunflower River
Basin Channel Maintenance, November 1994, Supplement D to GDM No. 1. Supplement D was
approved by Mississippi River Commission 1st endorsement, 1 February 1995, subject to
resolution of comments.

0. Flood Control, Mississippi River and Tributaries, Mississippi River Mainline Levees
Enlargement and Seepage Control, July 1998

p. Flood Control, Mississippi River and Tributaries, Yazoo Basin, Yazoo Backwater Area,
Draft Reformulation Report and SEIS, September 2000.

EXISTING WATER PROJECTS

8. There are five existing projects within the subarea of the Yazoo Backwater—Yazoo area,
Satartia area, Satartia Extension area, Rocky Bayou, and Carter area (see Plate 6-1). Although
these projects are separate elements of the Yazoo Basin Backwater Project, they are part of the
flood control measures authorized in 1941, 1944, 1965, and 1986. A brief description of the
authorized improvements for these existing projects follows:

a. Yazoo Area (926,000 acres). This project area is located between the east bank
Mississippi River levee and the Will M. Whittington Auxiliary Channel. The area extends north
from Vicksburg, Mississippi--a distance of approximately 60 miles to Belzoni, Mississippi.
Authorized work in the Yazoo Area consists of a levee system 27.0 miles long, extending from
the end of the east bank Mississippi River levee, generally along the west bank of the Yazoo
River to a connection with the west levee of the Will M. Whittington Auxiliary Channel. This
levee system includes two structures, one at Steele Bayou with a design capacity of 19,000 cfs
and one at Little Sunflower River with a design capacity of 8,000 cfs, and a channel between the
Sunflower River and Steele Bayou to connect the upper and lower ponding areas within the
Yazoo Area. The levee system is completed to an interim grade of 107.0 feet, National Geodetic
Vertical Datum (NGVD). The work also includes 15.2 miles of channel work, two major
structures, and two river closures. This work is complete and now operational. A list on the
status of reports located in the vicinity of the Yazoo Backwater Area can be found in Table 6-1.
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b. Satartia Area (28,800 acres). The Satartia area is located south of Satartia, Mississippi,
between the Yazoo River on the west and the hill line on the east. Authorized work in the area
consists of 20 miles of levee and one major structure. Protection of this area was completed in
November 1976.

c. Satartia Extension Area (3,200 acres). This area is located south of the Satartia area, and
protection includes 8.2 miles of levee and floodgate for drainage. Currently, no flood control
features are authorized for the Satartia Extension Project.

d. Rocky Bayou (14,080 acres). The Rocky Bayou area is located south of the city of
Yazoo City, Mississippi, between the Yazoo River on the west and the hill line on the east.
Authorized improvements consist of about 19 miles of levee and one major structure. Levee
Item 1, which is the reach along O'Neal Creek, was separated into two construction
contracts--ltems 1A and 1B. Item 1A, a 3.0-mile levee item, was awarded 25 March 1985 and
Item 1B, a 0.7-mile reach and a small structure, was awarded on 12 November 1986 and both are
complete.

e. Carter Area (102,400 acres). The Carter Area is bounded by the Yazoo River on the east
and the Will M. Whittington Auxiliary Channel on the west. The area begins upstream of the
confluence of the Big Sunflower and Yazoo Rivers and extends northward to the latitude of
Yazoo City. Improvements authorized for the Carter area consist of approximately 29 miles of
levee and one major structure. No work has been initiated on this project.

PROJECT LOCATION

9. This appendix is concerned specifically with the Yazoo Area of the Yazoo Backwater
Project. The area, as depicted on Plate 6-1, lies in west-central Mississippi between the
Mississippi River east bank levee and the west bank levee of the Will M. Whittington channel on
the east. The triangular-shape area extends northward approximately 60 miles to the latitude of
Hollandale and Belzoni, Mississippi, and comprises approximately 926,000 acres. Big
Sunflower and Little Sunflower Rivers, Deer Creek, and Steele Bayou flow through the project
area. Interior drainage of the area is provided by structures at Little Sunflower River (upper
ponding area) and Steele Bayou (lower ponding area).

ALTERNATIVES

GENERAL

10. There were many alternative plans considered during the evaluation of the Yazoo
Backwater Reformulation Study. The array of alternatives are discussed in detail in the Main
Report to this appendix. A brief synopsis is given in the following paragraphs.
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PAST ALTERNATIVES

11. The Yazoo Backwater Reformulation Study began by analyzing structural flood control
features consisting of five pump size alternatives, a levee alternative, and local protection
projects for five communities. The five pump alternatives that were originally analyzed in the
1982 Reevaluation Report were reanalyzed. The 10,500-, 14,000-, 17,500-, 21,000-, and
24,500-cfs pump stations were reanalyzed, and their location was to be adjacent to the Steele
Bayou structure.

12. A levee alternative was developed to basically open the Big Sunflower River Basin back to
Mississippi River Backwater flooding. The Yazoo Backwater levee would be realigned along
the Big Sunflower and Little Sunflower Rivers to a point near Highway 49 West, where it would
tie back into natural ground as shown on Plate 6-5. The levee alignment was designed to skirt
the wildlife management forested areas along the Big and Little Sunflower Rivers such that
minimal damage to the environment would occur. Approximately 61 structures would be
required to protect the landside areas of the levee and some lengthy landside drainage ditches
would also be required. The connecting channel between the Big Sunflower Basin and the Steele
Bayou Basin would be closed off, thereby establishing a drainage divide between the two basins
and the closure at Big Sunflower River opened to pass flows and protected to serve as a way to
maintain low water levels. The Little Sunflower structure would be modified to maintain a
minimum ponding area for waterfowl and aquatic habitat.

13. The economic analysis performed on the initial array of alternatives showed the 14,000-cfs
pump to be the National Economic Development plan. This plan had a year-round pump-
on/pump-off elevation of 80.0 feet, NGVD. Shortly after reviewing the initial array economic
analysis, the Vicksburg District decided to seek additional input from outside agencies and
groups. The District conducted several public involvement workshops to gather input on
additional plans that needed to be evaluated, which led to a second array of alternatives. After
evaluating the second array of alternatives, the Mississippi Levee Board organized a consensus
group which was comprised of interested Federal agencies, state agencies, wildlife interests,
environmental agencies, and other groups. After the workshops and consensus group meetings, a
large array of alternatives was considered. Alternatives resulting from these meetings (Plate 6-6)
included not only structural flood control measures, but also the combination of structural and
nonstructural flood control. Nonstructural flood control measures include reforestation by
buying easements on open lands, nontraditional operation of the pump station to include various
ponding levels and pump-on/off operation, and the purchasing of lands below the 100-year
frequency flood level.
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FINAL ARRAY

14. The alternatives carried into the final array are described below, and all elevations are based
on the elevation at the Steele Bayou structure. The operation of the Little Sunflower structure
will not change with any of the alternatives.

[NOTE: Blocking Out. The reforestation/conservation features easement acquisition limits for
the Yazoo Backwater Reformulation Study were established based upon flood
frequency stage elevations. However, based upon sound real estate practices and
guidance as found in USACE real estate regulations, blocking out will be utilized to
address such items as access, the extent of severance damages, and avoidance of an
uneconomic remainder. The blocking out will result in the acquisition of some lands
outside a given flood event or elevation. The Vicksburg District Real Estate Division
has vast experience in the acquisition of lands based upon elevation and typically uses
a blocking factor of 30 percent. This figure was utilized for calculating the acreage to
be acquired for the reforestation/conservation features easement in connection with the
Yazoo Backwater Reformulation Study. The symbol “(b)” indicates a blocked acreage
in the alternative descriptions listed below. Acreages are rounded to the nearest
100 acres and are based on 2005 land use.

Slope. Throughout the descriptions of the alternatives, the elevation at the Steele
Bayou structure will be referenced regarding the acquisition of perpetual/flowage
easements. These references do not imply an absolute elevation, but imply an
elevation that rises as you move upstream from the structure. The rate of the rise or the
slope of the surface can be found in Appendix 6 (Engineering), and it is based upon a
hydrologic event, such as the 1-year frequency flood. The use of the elevation at the
Steele Bayou structure establishes a standard point of reference for comparison of the
alternatives.]

a. No Action.

Alternative 1. This is the no-action alternative. This action would not eliminate
potential flood damages. Residential and nonresidential structures would continue to be affected
by flooding, which economically impacts the area. Local, state, and Federal governments would
continue to pay for flood-fighting efforts and repair of urban and rural roads, bridges, and other
infrastructure. There will be no project impacts with the no-action alternative.
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b. Nonstructural alternatives. The flowage easements and income assurance features of
the nonstructural alternatives would require additional authorization from Congress to implement

(1) Alternative 2. This alternative contains nonstructural and operational features which
influence land-use patterns and activities. There is a no-pump station feature in Alternative 2.
To be consistent with alternatives that include a pump station (i.e., some level of benefit across
the study area), the nonstructural easements would provide flood damage reduction through
reforestation or some degree of compensation across the entire study area. Reforestation of the
2-year flood plain (elevation 91.0 feet, NGVD, at the Steele Bayou structure) would provide
flood damage reduction and remove impacts of agricultural practices on these lands.
Compensation would be provided above elevation 91.0 feet, NGVD, at the Steele Bayou
structure. Features include:

(a) Nonstructural.

1. Acquisition and reforestation/conservation features on up to 124,400 (b) acres of
agricultural lands through perpetual easements from willing sellers only. Approximately
95,700 acres of cleared land are potentially available below elevation 91.0 feet, NGVD (2-year
flood plain at the Steele Bayou structure), and the remaining acreage needed to reach up to the
124,400 acres would be acquired above elevation 91.0 feet, NGVD (2-year flood plain at the
Steele Bayou structure). Up to10 percent of an acquired property could be in conservation
features other than reforestation. Conservation features are practices implemented and
maintained solely for wildlife management purposes. Conservation features include, but are not
necessarily limited to, (a) water management impoundments for waterfowl, wading birds, or
other wildlife purposes; (b) food plots; (c) permanent openings maintained in early successional
stages; (d) access trails, roads, and firebreaks; or (e) facilities and buildings necessary for
property management (constructed above the 100-year flood plain elevation). While the
Vicksburg District will provide the pipe for the waterfowl impoundment, landowners would be
responsible for the cost of implementing and maintaining the waterfowl impoundment and any
other conservation practices. Landowners also would be responsible for maintaining ditches
used for agricultural operations on remaining portions of their properties or for agricultural
operations on other properties dependent on those ditches. The Vicksburg District will have the
right to enforce the terms of the recorded conservation easements.

2. Acquisition of up to 197,600 acres of agricultural lands between elevations 91.0 and
100.3 feet, NGVD, at the Steele Bayou structure, through flowage easements. No agricultural
intensification or other development would be allowed under the easement. Easements would be
perpetual and from willing sellers only.
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(b) Operational. Operation of the Steele Bayou structure to maintain water elevations
between 70.0 and 73.0 feet, NGVD, during low-water periods. No additional real estate is
required for this feature.

(2) Alternative 2A. This alternative contains nonstructural features which influence
land-use patterns and activities. There is a no-pump station feature in this alternative. Features
include:

(a) Nonstructural.

1. Acquisition and reforestation/conservation features on up to 81,400 (b) acres of
agricultural lands through perpetual easements from willing sellers only. Approximately
62,600 acres of cleared land are potentially available below elevation 88.5 feet, NGVD, at the
Steele Bayou structure, and the remaining acreage needed to reach up to the 81,400 acres would
be acquired between elevations 88.5 and 91.0 feet, NGVD (2-year flood plain at the Steele
Bayou structure). Up to 10 percent of an acquired property could be in conservation features
other than reforestation. Conservation features are practices implemented and maintained solely
for wildlife management purposes. Conservation features include, but are not necessarily limited
to, (1) water management impoundments for waterfowl, wading birds, or other wildlife purposes;
(2) food plots; (3) permanent openings maintained in early successional stages; (4) access trails,
roads, and firebreaks; or (5) facilities and buildings necessary for property management
(constructed above the 100-year flood plain elevation). While the Vicksburg District will
provide the pipe for the waterfowl impoundment, landowners would be responsible for the cost
of implementing and maintaining the waterfowl impoundment and any other conservation
practices. Landowners also would be responsible for maintaining ditches used for agricultural
operations on remaining portions of their properties or for agricultural operations on other
properties dependent on those ditches. The Vicksburg District will have the right to enforce the
terms of the recorded conservation easements.

2. Flood proofing 1,363 structures in the 100-year flood plain.

3. Implementing an income assurance program that would be established for
235,000 acres of cropland above elevation 88.5 feet, NGVD.

(3) Alternative 2B. This alternative is a nonstructural alternative with a structural
component. There is a no-pump station with this alternative. Features include:

(a) Nonstructural.
1. Acquisition and reforestation/conservation features on up to 26,400 (b) acres of

agricultural lands through perpetual easements from willing sellers only. As a result of design
and alignment of the 14 ring levees (see below), approximately 20,300 acres of cleared land are
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potentially available below elevation 91.0 feet, NGVD (2-year flood plain at the Steele Bayou
structure), and outside the ring-leveed areas. Up to 10 percent of an acquired property could be
in conservation features other than reforestation. Conservation features are practices
implemented and maintained solely for wildlife management purposes. Conservation features
include, but are not necessarily limited to, (1) water management impoundments for waterfowl,
wading birds, or other wildlife purposes; (2) food plots; (3) permanent openings maintained in
early successional stages; (4) access trails, roads, and firebreaks; or (5) facilities and buildings
necessary for property management (constructed above the 100-year flood plain elevation).
While the Vicksburg District will provide the pipe for the waterfowl impoundment, landowners
would be responsible for the cost of implementing and maintaining the waterfowl impoundment
and any other conservation practices. Landowners also would be responsible for maintaining
ditches used for agricultural operations on remaining portions of their properties or for
agricultural operations on other properties dependent on those ditches.

2. Relocate the remaining 194 structures not protected by the ring levees.

(b) Structural. Fourteen ring levees would be required with this alternative to provide
100-year protection to 88 percent of the structures in the Yazoo Backwater Study Area. Ring
levees would require an accompanying infrastructure to evacuate precipitation from inside the
ringed area and provide for operation of septic systems in saturated grounds. This would require
water control structures, interior channels, road crossings, wastewater facilities, pumps, etc., in
addition to the levees.

(4) Alternative 2C. This alternative is a nonstructural alternative that influences land-
use patterns and activities. This alternative is based on the Shabman Report. There is a no-pump
station feature in this alternative. Features include:

Nonstructural.

1. Acquisition and reforestation/conservation features on up to 114,400 (b) acres of
agricultural lands through perpetual easements from willing sellers only. Approximately
95,700 acres of cleared land are potentially available below elevation 91.0 feet, NGVD (2-year
flood plain at the Steele Bayou structure), and the remaining acreage needed to reach up to the
114,400 acres would be acquired above elevation 91.0 feet, NGVD (2-year flood plain at the
Steele Bayou structure). Up to 10 percent of an acquired property could be in conservation
features other than reforestation. Conservation features are practices implemented and
maintained solely for wildlife management purposes. Conservation features include, but are not
necessarily limited to, (1) water management impoundments for waterfowl, wading birds, or
other wildlife purposes; (2) food plots; (3) permanent openings maintained in early successional
stages; (4) access trails, roads, and firebreaks; or (5) facilities and buildings necessary for
property management (constructed above the 100-year flood plain elevation). While the
Vicksburg District will provide the pipe for the waterfowl impoundment, landowners would be
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responsible for the cost of implementing and maintaining the waterfowl impoundment and any
other conservation practices. Landowners also would be responsible for maintaining ditches
used for agricultural operations on remaining portions of their properties or for agricultural
operations on other properties dependent on those ditches.

2. Implementing an income assurance program on 201,900 acres of cropland, which is
all remaining cropland in the 100-year flood plain.

3. Relocation of all 1,576 structures damaged by a 100-year flood event.

c. Structural alternative. As part of the structural feature, pump-on elevations were
selected to meet project purpose.

(1) Alternative 3. Features include:

(@) Structural. A 14,000-cfs pump station with a pumping elevation of 80.0 feet,
NGVD, between 1 March and 31 October. Pumping elevation of 85.0 feet, NGVD, between
1 November and 28 February. This would allow retention of more water during the winter
waterfowl season.

(b) Operational. Operation of the Steele Bayou structure to maintain water elevations
between 70.0 and 73.0 feet, NGVD, during low-water periods. No additional real estate is
required for this feature.

d. Combined structural and nonstructural alternatives. As part of the structural feature,
pump-on elevations were selected to meet project purpose.

(1) Alternative 4. Features include:

(a) Nonstructural. Acquisition and reforestation/conservation features on up to
37,200 (b) acres of agricultural lands through perpetual easements from willing sellers only.
Approximately 28,600 acres of cleared land are potentially available below elevation 85.0 feet,
NGVD, at the Steele Bayou structure, and the remaining acreage needed to reach up to the
37,200 acres would be acquired between elevations 85.0 and 91.0 feet, NGVD (2-year flood
plain at the Steele Bayou structure). Up to 10 percent of an acquired property could be in
conservation features other than reforestation. Conservation features are practices implemented
and maintained solely for wildlife management purposes. Conservation features include, but are
not necessarily limited to (1) water management impoundments for waterfowl, wading birds, or
other wildlife purposes; (2) food plots; (3) permanent openings maintained in early successional
stages; (4) access trails, roads, and firebreaks; or (5) facilities and buildings necessary for
property management (constructed above the 100-year flood plain elevation). While the

6-13



Vicksburg District will provide the pipe for the waterfowl impoundment, landowners would be
responsible for the cost of implementing and maintaining the waterfowl impoundment and any
other conservation practices. Landowners also would be responsible for maintaining ditches
used for agricultural operations on remaining portions of their properties or for agricultural
operations on other properties dependent on those ditches.

(b) Structural. A 14,000-cfs pump station with a year-round pumping elevation of
85.0 feet, NGVD.

(c) Operational. Operation of the Steele Bayou structure to maintain water elevations
between 70.0 and 73.0 feet, NGVD, during low-water periods. No additional real estate is
required for this feature.

(2) Alternative 5. Features include:

(a) Nonstructural. Acquisition and reforestation/conservation features on up to
55,600 (b) acres of agricultural lands through perpetual easements from willing sellers only.
Approximately 42,800 acres of cleared land are potentially available below elevation 87.0 feet,
NGVD (1-year flood plain at the Steele Bayou structure), and the remaining acreage needed to
reach up to the 55,600 acres would be acquired between elevations 87.0 and 91.0 feet, NGVD
(2-year flood plain at the Steele Bayou structure). Up to 10 percent of an acquired property
could be in conservation features other than reforestation. Conservation features are practices
implemented and maintained solely for wildlife management purposes. Conservation features
include, but are not necessarily limited to (1) water management impoundments for waterfowl,
wading birds, or other wildlife purposes; (2) food plots; (3) permanent openings maintained in
early successional stages; (4) access trails, roads, and firebreaks; or (5) facilities and buildings
necessary for property management (constructed above the 100-year flood plain elevation).
While the Vicksburg District will provide the pipe for the waterfowl impoundment, landowners
would be responsible for the cost of implementing and maintaining the waterfowl impoundment
and any other conservation practices. Landowners also would be responsible for maintaining
ditches used for agricultural operations on remaining portions of their properties or for
agricultural operations on other properties dependent on those ditches.

(b) Structural. A 14,000-cfs pump station with a year-round pumping elevation of
87.0 feet, NGVD.

(c) Operational. Operation of the Steele Bayou structure to maintain water elevations

between 70.0 and 73.0 feet, NGVD, during low-water periods. No additional real estate is
required for this feature.
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(3) Alternative 6. Features include:

(a) Nonstructural. Acquisition and reforestation/conservation features on up to
81,400 (b) acres of agricultural lands through perpetual easements from willing sellers only.
Approximately 62,600 acres of cleared land are potentially available below elevation 88.5 feet,
NGVD, at the Steele Bayou structure, and the remaining acreage needed to reach up to the
81,400 acres would be acquired between elevations 88.5 and 91.0 feet, NGVD (2-year flood
plain at the Steele Bayou structure). Up to 10 percent of an acquired property could be in
conservation features other than reforestation. Conservation features are practices implemented
and maintained solely for wildlife management purposes. Conservation features include, but are
not necessarily limited to (1) water management impoundments for waterfowl, wading birds, or
other wildlife purposes; (2) food plots; (3) permanent openings maintained in early successional
stages; (4) access trails, roads, and firebreaks; or (5) facilities and buildings necessary for
property management (constructed above the 100-year flood plain elevation). While the
Vicksburg District will provide the pipe for the waterfowl impoundment, landowners would be
responsible for the cost of implementing and maintaining the waterfowl impoundment and any
other conservation practices. Landowners also would be responsible for maintaining ditches
used for agricultural operations on remaining portions of their properties or for agric