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Section 1Alternative Descriptions

The project descriptions for the alternatives evaluated include the Modified
Nonstructural plan, and two structural USACE Combination Thereof (CTO) alternatives,
Alternative D1 and E1. The CTO Alternatives may be comprised of a Nonstructural
components and flood damage risk reduction structural features.

1.1Alternative A1: USACE Modified Nonstructural Plan
1.1.1 Non-Structural Component of Al1

The nonstructural analysis was based on an inventory of residential and non-residential
structures that was developed by USACE in 2023 using the National Structural
Inventory version 2.0. An assessment of structures located in the 10 percent, 4 percent,
2 percent, and 1percent AEP floodplains was performed for the portions of the study
subject to flooding from the main stem of the Pearl River and backwater flooding on the
tributaries (Figures x). Elevation and floodproofing were considered to determine the
effectiveness of a nonstructural alternative. For the Non-Structural analysis, residential
structures were to be elevated to the 1percent AEP/BFE plus one foot, up to 13 feet
above the ground, and nonresidential structures were to be floodproofed up to 3 feet
above the ground. All nonstructural components could be implemented on a voluntary
basis (if a waiver is received. If a waiver is not received nonstructural will be
implemented on a mandatory basis) in cooperation with the property owner. The
assumption is that there would be 100 percent participation rate; however, for socially
vulnerable areas the participation rate based on similar USACE projects, such as
Huntington District Section 202 program is that approximately a 50 percent participation
rate is typically realized. A waiver would need to be obtained to ensure the voluntary
basis of cooperation in the next phase of study.

Based on an incremental floodplain analysis, the 10 percent and 4 percent incremental
AEP floodplains were both economically justified. Approximately 143 structures, 81
residential and 62 nonresidential, are included in this cumulative 4 percent AEP
floodplain. The cumulative results of the 4 percent AEP floodplain were selected as the
basis of Alternative A1.
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Table 1-1. Nonstructural Plan Al Structure Type Eligibility

Structure Type Public Private- |Residential- |Residential- | Nonresidential
Non- Non-Historic [Historic
Profit
Property Acquisition [x X X X X
& Structure
Demolition
Property Acquisition [x X X X X
& Structure
Relocation
Structure Elevation X X X
Structure Dry X X
floodproofing
Structure Wet X X X
floodproofing
Retrofitting of X X X
Existing Buildings

1.1.2 Levee Addition to Alternative A1- Canton Club Levee
Canton Club Levee

A levee segment of approximately 1.4 miles is proposed on the west bank of the Pearl
River in northeast Jackson. This levee would provide additional flood risk reduction for
approximately 100 acres of high density developed neighborhoods. This area is
bounded on the north by the North Canton Club Circle and Beechcrest Drive on the
south. Itis estimated this would reduce flood risk for over 250 homes. The levee will
range from natural high ground, to up to 9 feet high. Exact elevation will be set as the with-

project 100-year flood event with 90 percent assurance levels in PED.
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Figure 1-1. Canton Club Levee Location, Existing Terrain, as compared to the 200-
year Flood Elevations, with and without channel improvements

Typically, during a flood event on the Pearl River or its tributaries, rainfall also falls
behind the levee. The rainfall runoff needs a way to leave the leveed area. There are
three possible locations that will require interior gravity drainage structures along the
Canton Club Levee. For the purposes of this study, these structures will be 100’ long,
36" reinforced concrete pipes with a flap gate closure. The structures will utilize existing
ditches, and they will require minor earthwork.

Principal features of the work include mobilizing and demobilizing, clearing and
grubbing, removing and stockpiling any existing crushed stone surface, semi compacted
levee embankment, traverses, adding new crushed stone surfacing, mowing, turfing,
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erosion control matting, and preventing storm water pollution. Constructing the project
will require relocations and/or improvements to various utilities and infrastructure (e.g.
existing roadways or similar).

Contractor furnished borrow areas will not be permitted. All borrow areas will be
acquired by the NFI as part of its Lands, easements, Right of Ways, Relocations, and
Disposals (LERRDs) requirement and furnished by the Government to the

contractor. Some small areas could be more appropriate for the construction of a short
floodwall, typically an | or T wall due to space constraints, though further analysis would
be required.

Construction of the project will require relocations and/or improvements to various
utilities and infrastructure (e.g. existing roadways or similar), and the creation of new
habitat mitigation areas to offset losses within the project area.

Figure 1-2. Proposed Canton Club Levee (orange line)
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Borrow Plan (Canton Club Levee)

A borrow plan has not been developed at this stage of the analysis. It is conceivable
that there is enough borrow material from the material excavated but it is unknown at
this time if the material is suitable for constructing levees. Should the excavated
material be determined to be unsuitable, borrow material would need to be identified for
construction of any levees. There is potential borrow sources within close proximity of
the project area (10-mile radius). Borrow opportunities would be further investigated
during PED and a supplemental NEPA document would be prepared if necessary.

Operations and Maintenance (Canton Club Levee)

Operations and Maintenance will be implemented for each constructed feature and to
USACE Standards. The district commander is responsible for developing an OMRR&R
manual for each project and separable element constructed under a separate project
partnership agreement (PPA), or functional portion of a project or separable element,
reporting the status of the manual through the project management system as required
by ER 5-7-1(FR). Normally, the Engineering Division will be assigned the overall
responsibility for preparing a draft OMRR&R manual with appropriate inputs from other
disciplines and, in consultation with the project sponsor, furnishing the draft manual to
the project manager for coordination with the project sponsor, and preparing the final
OMRR&R manual for approval. For a functional portion, the OMRR&R manual is an
interim manual pending completion of the entire project or separable element. The
major subordinate commander is responsible for review and approval of the manual.
The project sponsor, normally through a permanent committee consisting of or headed
by an official usually called the "superintendent" is responsible for carrying out the
provisions of the OMRR&R manual. The OMRR&R manual will include coverage of all
OMRRA&R subijects required by the PCA and existing regulations, in detail sufficient to
ensure proper OMRR&R accomplishment by the project sponsor. Project sponsors,
subject to review and approval of the district commander, may prepare supplements to
the manual.

1.2 Alternative Combination Thereof (D1 and E1)

USACE developed two new alternatives identified as a modified nonstructural plan
proposing elevating/floodproofing/acquisition (Alternative A1) and a CTO Alternative
which is referenced in the Section 3104 authority (which may be comprised of
Alternative A1 and flood damage risk reduction structural features). These Alternatives
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are Alternative D1 and E1, in which Alternative D1 includes a weir and associated
features and Alternative E1 does not.

USACE modeling of Alternative D1 and E1 considered a variety of upgrades to the NFI
routing. These included calibration to the recent 2020 flood event, which had not
occurred at the time of NFI modeling, incorporating more recent flow record data (1980s
to 2022), updating all runs to unsteady state routing, inclusion of tributary coincident
flow, and the inclusion of lateral structures to represent the levees. Updated calibration
has shown that the system response has changed since the 1979 event to be more
efficient. as illustrated by the comparable events from 1983 and 2020. The two events
had similar flows at Pearl River gage in Jackson, but the stage was reduced by
approximately 2.9 feet for the 2020 event. By combining features, Alternatives D1 and
E1 provide additional benefits as compared to the previous Alternative C, while reducing
environmental impacts, avoiding HTRW sites and lowering specific costs.

1.2.1 Alternatives D1 and E1 Feature Summary

Table 3-6 Provides a listing of the project features of the CTO alternatives with and
without a weir (Alternatives D1 and E1 respectively) for comparative purposes. This weir
would be in a different location from the new weir previously identified in Alternative C.
Figure 3-9 shows the location of the proposed weir.

Table 1-2. Alternatives D1 and E1 (Comparison With and Without Weir)
Feature ALT D1 ALT E1 Units

Quantity Quantity

STRUCTURAL

Channel Overbank Improvements

Clearing and Grubbing 954 954 acres
Excavation Area 954 954 acres
Excavation Volume 9.38 9.38 MCY

Acquisitions/Right of Way XX XX Structures
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XX XX Acres
Excavated Material Plan
Clearing and Grubbing 523 523 acres
Fill Area 523 523 acres

Features Created due to Excavation

Hard Point in tributary channels 525 525 Feet (crossing
to prevent tributary incision river)
Stabilization or armoring for |7 7 bridges
bridge abutments
Stabilization or armoring for |1 1 bridges
RR bridge abutments
Slurry Wall Savanna Street 6,000 6,000 feet
WWTP
Savanna Street WWTP Levee |N/A N/A Levee was verified
Raise by to have
sufficient height
J W Fewell and Mays Lake 98,000 98,000 Tons-rock
Armoring
Weir and Associated Features
Weir and new gate 1 Existing Maintained |each
Water Surface Area 1556 0 acres
Seepage Jackson East 1 0 each
Seepage Jackson Fairgrounds |1 0 each
Pump Station 360 0 cfs
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Other interior drainage 1 0 each
features — Existing Levee
Jackson East Fairgrounds

Levee Features

Canton Club Levee 1.4 1.4 miles
McLeod Levee 2.3 2.3 miles
Richland Levee 1.15 1.15 miles
Cany Creek Levee 0.75t0 1 0.75t0 1 miles
Recreational Features

Utility Relocation 1 1 each

RV, Tent Camping 150 150 each
Fishing Piers 6 6 each
Boat Ramp and Parking 6 6 lane
Trails 79,000 79,000 linear feet

OPERATIONS AND MAINTENANCE

Weir and new gate 1 0 each
Fish Passage 1 0 each
Lake (sediment/vegetation) 1 0 each
Upgraded Interior Drainage 1 0 each
Mowing of Excavated Areas 0 1 each

Rock Armoring 1 1 each
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New Levee Systems 4 4 each
Forested Wetlands and 11 11 events
Uplands Habitat Monitoring

Lacustrine Habitat Monitoring |0 10 events
Riverine Habitat Monitoring 10 0 events
Sandbars Monitoring 6 0 events
Monitoring and adaptive 100 0 events
management of fish passage

channel

Recreational Features 1 1 each
MITIGATION

T&E-Fish Passage 5000-6000 0 feet
Replacement of obsolete 1 0 structure
aquatic barrier(s) (riverine

mitigation)

Oxbow and Ponding 0 105 acres
(Lacustrine Mitigation)

Forested Wetlands and 5,512 -11,612 5,512 -11,612 acres
Uplands Mitigation

T&E- Sandbar surveys within |90 0 events/year
construction area(s) every 2-

days during construction and

the nesting season (May 1 —

October 3) (90/year)

T&E- Capture, tag, and 827 0 turtles

relocation of listed turtles
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T&E - Incubation of listed turtle 408 103 turtles
eggs. Raise juveniles for at
least one year, release

T&E- Riverbank preservation |10 0 River Miles

T&E- Revegetate 42 77 acres
riverbanks/water surface edges

T&E- Sandbars (material from 31 0 acres
excavation)

T&E- Species monitoring of 3 0 events
Gulf sturgeon (GS)

T&E- Water velocity monitoring 10 0 events
T&E- Water quality monitoring 6 0 events
T&E- sedimentation analysis |1 1 study

1.2.2 Alternatives D1 and E1 Descriptions

Alternative D1 and E1 provides similar flood risk reduction to the previous NFI
Alternative C with a smaller footprint. Both alternatives consist of the construction of
channel improvements, Federal levee improvements (excavated material plan), and
reinforcing an existing non-Federal ring levee (the Savanna Street WWTP Levee).
Alternative D1 includes a new weir with a low-flow gate structure downstream in
addition to the previously mentioned features. Modifications from the previous NFI
Alternative C include constructing a smaller weir in a new location (upstream of the
location identified for Alternative C) and reducing excavation limits which reduces fill
areas and thus reduces environmental impacts throughout the project footprint. These
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changes would reduce environmental impacts especially to HTRW sites within the
project footprint. Additional modifications from Alternative C include the addition of 4
localized levees for additional flood reduction.

Flood risk management is realized by both Alternative D1 and E1 through lowering of
the channel overbanks within the project footprint, thereby improving conveyance of
water through the project area and lowering the water surface elevation of the river by
over 4 feet (1.2 m) in some places within the project area. Water surface elevation
reductions due to this excavation would provide reduction of flood elevations not only
within the reach of excavation, but additional elevation reductions upstream for over 8
miles upstream of the excavation limits (as far as the Ross Barnett Reservoir).

Construction of the project would require relocations and/or improvements to various
utilities and infrastructure (e.g. existing roadways or similar, as well as any homes or
businesses located within a project feature.) and any discovered hazardous waste sites
within the floodplain, avoidance and minimization features required under the ESA, and
the creation of habitat mitigation areas to offset losses within the project area.

Channel Overbank Improvements

Channel improvements consist of excavating areas along the Pearl River to improve
conveyance from RM 285 to 294, which includes sections previously channelized during
the original levee construction. The channel improvement footprint includes up to 954
acres in which excavation would occur. Excavated areas (954 acres) will be cleared and
grubbed ahead excavation work. Removal of vegetation from the excavation areas
shall be limited to 1,000 feet in advance of embankment placement. The excavation will
be of various widths ranging from 500 to 2,600 feet (152-793 m) including the river width
to be refined during the PED phase. Excavation depths will vary between 0-13 feet to
meet the proposed bottom elevation of 252.0 NGVD. Approximately 9.11 million cubic
yards of material will be excavated from the floodplain and channel overbanks. The
existing river channel will not be widened, instead excavation of the overbank areas will
occur. The preliminary project layout also includes islands within the channel
improvement excavation area that will be maintained and/or expanded upon from RM
288.0 to RM 292.0. Further, sand bars could be constructed inside the floodplain and
along the existing islands to compensate for the loss of sand bar habitat.
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EXISTING LEVEE EXISIING

OVERBANK EXCAVATION
! WATER LEVEL
/- —

RIVER
CHANNEL

Figure 1-3. Channel Improvements with a Relocated Weir

Existing levees will remain in place and will be maintained to increase this control and to
aid in haul access. Excavation limits near the existing levees will be determined during
final design. The progression upstream will naturally allow for positive and continued
dewatering of flooded areas ahead of moving into the next section. At locations shown
where existing roadway are destroyed or degraded due to the work required under this
project, the Contractor shall provide temporary roads to give access during the
construction period, and repair existing roadways.

All excavation areas lacking adequate vegetation not specifically designated to receive
new turf shall receive seeding, fertilizing, and mulch. Due to the likelihood of reoccurring
flooding, seeding, fertilizing, and mulching will be conducted once per month in newly
excavated areas during the construction season. Maintenance of established turf, and
reseeding of bare areas will be completed throughout the construction period.

A percentage of excavation and fill would need to be worked around high-water events.
Flow Exceedance was calculated at the Pearl River at the Highway 80 gage, which is
located within the project boundary. At the gage location, it is expected that the project
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site would be inundated between 1 and 10 percent of the time per month throughout the
construction period. The construction season is assumed to occur between the months
of May and November.

It is currently assumed that excavation areas within the floodplain will be completed
over a 3-year construction period. Using this assumption and the currently proposed
order of work, it is necessary to consider potential damages that may occur in the form
of erosion within already excavated areas. There is no modeling to support this impact
— but if it is assumed that erosion of the disturbed area during flood events will be an
additional 3 percent of the volume of each excavated area for each exposed
construction year the total estimated volume of material to be removed and disposed
will be around 270,000 cubic yards and this should be included in the cost estimate.
This is acknowledged to be a highly uncertain number, but the USACE team feels that
that some volume of re-work will be necessary due to the erodible nature of the
exposed sands and the expected multiple annual flooding events during the wet season
of the year that will impact the project site. Existing USACE borrow pits do not have
significant re-work issues; however, they are specifically designed to not expose
erodible sands. Additional Mobilization and demobilization would also occur around
higher water events. This assessment was completed considering a 3-year construction
period. Any delays in the construction cycle expose the excavations to additional
construction seasons which will further increase the cost. The construction season was
assumed to be May through November using the figure below, which shows the percent
of time the river overbanks would be flooded each month.

Some excavation is located near areas of historical concern for HTRW within the
protected area of the Jackson East Levee. Excavation is planned to near the levee toe.
the Non-Federal Sponsor shall be solely responsible, as between the Government and
the Non-Federal Sponsor, for the performance and costs of HTRW cleanup and
response, including the costs of any studies and investigations necessary to determine
an appropriate response to the contamination.. If additional contamination were to be
detected, excavation will be limited to avoid the HTRW impacted areas. Removal of the
excavation near the levee reduces project improvements just upstream of this location
by approximately 0.8 feet at the 100-year event. The level of flood protection for
structures (homes and businesses) will be impacted, and the design of the Canton Club
Levee will need to be refined.
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JAN

46,210
43,687
38,361
33,487
30,674
23,200
17,100
12,900
10,500
7611
6018
4550
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1,450
819
530
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FEB

68,267
53,970
44,672
40,586
32,624
26,000
20,920
17,200
14,900
10,800

7970

6140

4750

2440
1,460
1,000

331
258

MAR

53,502
44,200
35,990
37,181
31,948
24,210
15,000
16,400
14,200
10,700
8313
6615
5310
4030
2810
1800
1,130

284

APR

111,545
79,362
48,772
45,100
39,518
27,900
20,700
16,635
13,800

9577
6960
5055
3548
2383
1510
765
474
283
224

excavation.

MAY JUN JUL AUG SEP oCcT NOV DEC
72,591 45,854 28,106 47,950 28,963 25,511 31,103 63,455
60,381 39,899 23,045 29,420 23,680 25,100 25,534 58,015
43,112 22,709 16,433 15,118 15,700 22,801 20,674 43200
30,712 16,818 12,306 11,306 11,508 16,678 15,679 32,925
23,836 11,600 9622 7734 8168 11256 12,858 27,000
17,130 7319 6139 3889 3120 4556 7874 16,400
11,900 4325 3788 2312 15480 1880 4718 10,700

8659 2951 2330 1689 100 1077 2909 8218
7050 2248 1870 1360 786 728 2080 6460
4268 1,3%0 1148 897 520 L 1100 4200
2554 923 761 627 403 333 659 2700
1,650 620 542 258 328 280 424 1,880
1,140 463 408 3685 283 242 313 1,230
733 361 317 307 250 211 255 793
508 306 273 260 218 180 205 247
321 250 236 219 178 122 140 262
261 215 205 134 151 104 110 215
213 137 156 136 92 81 88 146
160 57 105 60 65 67 96

Figure 1-4. Exceedance Calculations, Showing Amount of Time Construction Site
will be Flooded per Month

Station 10+00 through 140+00. Specific items included in this reach are the 1-20

Interstate bridges (Sta. 95+00z) as well as the U.S. Highway 80 (Sta. 110+00), Old
Brandon Road (Sta. 135+00+), and railroad bridges (Sta. 70+004, Sta. 130+00+). Two
high-pressure gas lines run through this reach and will would have to be carefully
monitored as excavation and grading activities progress. Multiple access points on both
sides of the river would have to be maintained and monitored from a perspective of
public safety and construction use.

Station 140+00 through 290+00. This reach contains excavation of the overbank areas

around high points such that high points would appear as islands. As with the previous
reach segment, numerous access points would require management and maintenance
for use and safety. A creosote slough area (Sta. 240+00+) will be avoided during
construction, to not disturb or cause any objectionable material to be exposed or mixed
with other excavated material.
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Station 290+00 through 400+00. As with the previous downstream reaches, there are
bridges to work around (Highway 25 near Sta. 360+00), and gas lines and transmission
lines that must be monitored during earthmoving operations. An existing abandoned
railroad embankment of the Gulf, Mobile & Northern/Gulf Mobile and Ohio
(GM&N/GM&O) Railroad Bridge could also be affected, and portions of this structure will
be removed. Some excavation would be required in this reach such that high points
would appear as islands. The existing weir at the water works bend near Station 290+00
would require protection along bank tie-ins.

Testing of a variety of hydrograph patterns, and coincident flood types indicate that a
minor amount of induced flooding will occur due to water being able to move though the
Pearl River more efficiently. The largest expected inducements (raised downstream
water levels) for the 100-year return interval (0.01 AEP) are 0.3 feet, but flooding still
occurs at about the same length of time as before. Impacts due to this inducement have
been analyzed at a higher level of detail in the 20 miles downstream of the project. This
analysis determined for the 100-year frequency and all more frequent frequencies
tested, only 81 acres outside of the regulatory floodway would experience water stages
more than 0.25 feet higher due to the construction of the project, and that up to 11
structures would experience any amount of additional water added above ground floor
elevations due to the construction of the project. The FEMA regulatory floodway was
used as a proxy for the ordinary high water mark survey, which has not yet been
completed for this area. The Ordinary High-Water Mark is used to show where the river
typically rises to over time, this is a line along the riverbank determined visually based
on landscape features that indicate frequent wetting and drying cycles. Features that
are used to set the Ordinary High-Water Mark include bank shelving, changes in the soil
type, destruction of terrestrial plants, and a line of debris or trash along the bank. The
0.25 feet was the mark below which no negative impact to vegetation is assumed, given
the flooding occurs at generally the same amount of time. Any structure experiencing
new or added water due to the project would have to be mitigated. Mitigation may be
though construction of a feature, raising of a structure, acquisition of a right of way or
acquisition in fee; final mitigation of inducements will be determined in the next phases
of study.

Excavated Material Plan (Fill material)

Federal levees exist within much of this reach and Alternative D1 and E1 would upgrade
existing levees with excess excavation placed at the toe where possible. Excavated fill
would be placed in designated disposal areas on the protected and unprotected side of
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existing levees as well as other locations within the flood plain. All fill is expected to be
semi-compacted. Close-growing grass and other vegetation shall be removed from
areas to receive semi-compacted fill to provide a completely bare earth

surface immediately prior to beginning foundation preparation. Removal of vegetation
from the fill areas shall be limited to 1,000 feet in advance of embankment placement.
Any topsoil that is found in the excavation areas to receive semi-compacted fill shall be
stockpiled for use in re-establishing sod.

Drainage of fill areas shall be accomplished by ditching, sump pumping or other
approved methods. When fill areas described in this contract are inundated from high
river stages, the locations with the material shall be drained and allowed to dry to a
workable condition as quickly as practicable after the high river stage has passed.

The first and each successive lift of semi compacted embankment fill material shall be
compacted to at least 93 percent of maximum dry density as determined by ASTM D698
(Standard Proctor Compaction Test) at a moisture content within the limits as
determined from ASTM D4643 or ASTM D2216. Please note that this is less than
compaction standards needed for building any future structures (i.e. recreational
building)

The disposal fill areas would impact approximately 523 acres and up to 9.38 million
cubic yards (excavation plus added excavation from flood events). Approximation of
volume of material to be placed was based on a soil expansion factor. This factor
represents the additional volume added as the soil is currently somewhat compacted.
This factor is set to 1.2, as mostly sand, with some clay and silt in the project area.
Clearing and grubbing of approximately 523 acres would occur prior to placement of the
excavated fill material from the channel lowering.
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Tablel-3. Expansion Factor by Soil Type

Soil Type Expansion Factor Range
Clay 1.4-1.5

Silt 1.2-1.3

Sand 1.0

These areas would be graded to be at the same elevation or lower than existing levees.
However, if any structures are to be built on top of any portion of a designed seepage
feature, the feature would need to be maintained as a whole and utilities, or any other
structure or penetrations would be limited to within the sections built above the designed
seepage feature. The excavated fill material would be used to create land areas ranging
from 3 to 93 acres.

The excavated material would be used to create areas of higher elevation within the
Jackson and the surrounding cities. The newly created area could allow for expanded
riverfront access, natural areas, along with recreational opportunities. The project area
has significant historical and cultural site presence, it is possible that final site locations
will need minor modifications during PED following the identification and evaluation
process defined the PRBMFRMP Section 106 NHPA Programmatic Agreement (PA) to
avoid and/or minimize effects to historical and cultural resources. Any effects to
historical and cultural resources that cannot be avoided and/or minimized would be
mitigated in accordance with the PA.

Up to 1,660,000 cy (1,269,000 3) of fill material (estimated as 100 acres (40.5 hectares)
of fill 10 feet high) would be provided to the NFI for additional usage within the project
footprint. This material would be either hauled directly from the excavation site or moved
to a staging area for removal by the NFI. Existing fill areas would be used as staging
areas after clearing and grubbing but prior to fill activities. The final fill locations and
volume of fill will be refined in PED. All fill is currently costed as if government would be
placing this fill. This will also be refined in PED.

Hardpoints at Base of Tributaries

Multiple tributary inflow points exist within this reach and Alternative D1 and E1 will add
a hardpoint, via a rock check to prevent backward erosion at each tributary inflow where
the excavation of overbanks decreased the tributary channel bottom elevation at or near
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the confluence of those tributaries with the Pearl River. It is assumed that no sheet pile
stabilization is needed for cuts less than 5 feet in depth. This protection is limited to
areas at the edge of excavation and should not negatively impact access to water, or
the flow of water at any given location.

These rock checks will utilize riprap to prevent incisions working up the affected
tributaries and reduce the amount of sediment that is introduced into the project via
incision and upstream sediment transportation. This prevents the excavated area from
slowly filling in with sediment over time. The estimated total width of rock checks
required is 525 linear feet. Initial cross sections were measured from LiDAR terrain, and
cross-sectional widths were measured if the thalweg of the channel was impacted by
excavation. A 1.5 safety factor was included, as there will be additional stream expected
to be added to this list, when survey data is collected. This would be either due to
stream bottom not being captured in the LIDAR, or the survey showing impacts to
additional tributary channel overbanks. If some tributaries require a rock check over the
effective height of standalone rip rap, then sheet pile will be needed in addition to riprap
for the construction of the rock check.

Tablel-4. Tributary Stream Bank and Bed Protection

Creek Name LB/RB channel Width Height of
(Descending Cut
Bank)
Belhaven Right N/A 0
Twin Lake B 110 0.5
Eubanks Right N/A 0
Twin Lake A 50 0.5
Town Right N/A 0
Creosote Slough 50 5
Lynch Right N/A 0
Prairie Branch Left 90 1.69
Culvert Fairgrounds Levee Right N/A 0

Culvert East Jackson Levee Left 50 1.5
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Torvain Profile Mot

Figure 1-4a. Terrain across and along the Prairie Branch Profile, with and without
project

Reinforcement of Bridge Abutments

If any stabilization or armoring, such as riprap, slope paving, slide repairs, etc., is
required, it will be carried out prior to clearing and any major channel work. Following its
own analysis, the MDOT has informed the Rankin-Hinds Flood Control District (the
Flood Control District), that MDOT agrees to collaborate with the Flood Control District
in “the advancement of this project and to ensure countermeasures are included, if
determined necessary during the future design process.” (Letter to G. Rhoads, dated
February 26, 2024) To this end, the Flood Control District developed a range of cost
estimates for potential structural and hydraulic countermeasures that could be
recommended if countermeasures are determined necessary. The array of
countermeasure features analyzed that will mitigate potential impacts to MDOT bridges
will be identified during the PED phase. The estimated cost for these features is based
upon known costs for the construction of hydraulic and structural countermeasures on
another MDOT project at downstream hydraulic crossings of the Pearl River. When
additional information becomes available during PED, adjustments to the design can
and will be made to reduce potential impacts. Any proposed countermeasure design
and implementation will be conducted with MDOT’s concurrence, review, and approval.

Rough estimations of the level of effort required to mitigate for bridge impacts include
improvements for approximately 36 bents, 12 piers, abutment scour, as well as funding
to conduct monitoring surveys. A pile is a concrete post that is driven into the ground to




Pearl River Basin Mississippi Federal Flood Risk Management Project

Appendix | Alternative Project Descriptions

act as a leg or support for a bridge. A bent is a combination of the cap and the pile.
Together, with other bents, act as supports for the entire bridge.

Stabilization and Reinforcement of Railway Bridges

There are a total of 2 active railroad bridges within the project area. All efforts would be
made to avoid, monitor, and protect these structures. Additional modeling is required to
validate these assumptions during PED. If avoidance is not possible, then coordination
with the operating entity to determine specific requirements of each railway bridge will
be conducted during PED. All alterations of railroad bridges would be in accordance
with Section 3 of the 1946 Flood Control Act (22 USC 701p). It is assumed that the CN
railroad bridge on the downstream portion of the excavation will need some additional
hydraulic protection. It is assumed that up to 18,000 tons of rock would be placed at this
location.

Savanna Street WWTP Levee (Jackson-East Jackson Flood Control Project NLDID:
14050000124)

An existing non-Federal levee protects the Savanna Street WWTP near RM 282. The
levee would undergo maintenance and additional upgrades, so the levee meets the
items needed for certification for a 1 percent AEP flood event in advance of the channel
widening construction. The levee section proposed for the new Federalized levee
around the WWTP consists of a 10-foot crown width with 1V on 3H landside and
riverside slopes. Spot checking of LIDAR data with survey data at boring locations show
that levee crest elevations are well in excess of the 100-year flood elevations. However,
if needed, maintenance to crest will be completed to ensure the 100 years with
uncertainty elevations are maintained. Additionally, a slurry wall for seepage mitigation
would be added at this location. At this location, additional pumps would not be needed
to provide protection behind levees since the existing pumps are already in progress of
being replaced as part of the Section 219 Environmental Infrastructure Program as
discussed in Section 1.5.2 of this report.

To limit seepage, a cutoff wall will need to extend from Sta. 45+00 to 105+00
(approximately 6,000 linear feet). The cutoff wall will have an average depth of 40 feet
(overall depths ranging from 30 to 45 feet). An 18-inch-wide wall will be constructed on
the flood side toe of the levee and will require a clay cap to tie into the existing levee.
Approximate clay cap volume will be 22,000 cubic yards (estimated 5 feet thick, 20 feet
wide). The material would be Select Contractor furnished clay (CL) fill material
compacted to the 95 percent standard proctor.
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Figure 1-5. Savanna Street Riverside Cutoff Wall and Clay Cap

Principal features of the work include mobilizing and demobilizing, clearing and
grubbing, removing and stockpiling any existing crushed stone surface, semi compacted
levee embankment, traverses, adding new crushed stone surfacing, mowing, turfing,
erosion control matting, trenching and the creation and backfill of a concrete slurry wall
within the levee footprint, and preventing storm water pollution.

® PEARL RIVER BASIN, MISSISSEP!
SuRToNe FEDERAL FLOOD RISK MANAGEMENT PROJECT waTe
OATE ALGLET 20 RANKIN COUNTIES, 1 8

FROECT HO. GIAD111 AT | P T OG- AN

Figure 1-6. Proposed Federalized Levee at Savanna WWTP
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Armoring of Mays Lake and the JW Fewell Weir

Figure 1-7. Mayes Lake and J H Fewell Weir, as compared to the Excavation (blue)
and Fill (tan)

Armoring of Mays Lake and the J W Fewell Weir will be completed to reduce the risk of
losing the pools at either structure. This is critical to protect, as the J W Fewell weir
maintains a pool, which is used to supply drinking water to the City of Jackson. This is
applicable to Alternative D1 and E1. Alternative D1 still requires protection, as the area
will be excavated prior to dam construction, as well as for drawdowns with the
downstream proposed weir. The armoring serves as permanent protection for
Alternative E1 (no downstream weir). The armoring is comprised of a longitudinal
Peaked Stone Toe Dike, Tiebacks, and Stone Fill; Stone Bank Paving; a Check Dam

Dike; and Fill.
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Tablel-5. Bank Protection at J W Fewell Weir and Mayes Lake

Feature Volume (Cubic Notes:
'Yard)

Longitudinal Peaked Stone (80,000
Toe Dike, Tiebacks, Stone

Fill

Stone Bank Paving 10,000

Check Dam Dike 8,000

Earth Fill 150,000 Fill will be refined in PED. No

additional cost, as cost of handling
and compacting already accounted for
in Fill Feature.

Figure 1-8. Stone Placement East Bank to protect the Fewell Treatment Plant
Weir
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Line | Path | Polygon | Gice | 3Dpath | 30polygon
Measure the distance between multiple points on the ground

4,509.39 | Feet

Figure 1-9. Stone Placement West Bank to protect the Fewell Treatment Plant
Weir and May’s Lake Tie-In

Construction of New Weir and Gate with Fish Ladder

Alternative D1 includes a new weir to be constructed further downstream near RM
286.5 at the southern end of the channel improvements area. This would maintain the
baseline low-water level to maintain water supply at the J. H. Fewell WTP within the
channel improvements area. This would provide for a body of water within the Pearl
River channel to the north of the new weir. The weir would be submerged during normal
flow and flood events allowing excess water to pass downstream. As opposed to the
existing weir (JW Fewell), the weir would be constructed to an elevation of
approximately 256 Feet NAVD 88 with a fish ladder located on the southern end of the
proposed channel improvements area. The weir will impound approximately 4 feet of
water along the excavated overbanks and up to 22 feet across the main channel. This
will be an area of approximately 1,556 acres.
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Dam Profile (assuming Straight line, and a width for lower weir)
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Figure 1-10. Proposed Profile, Damming Surface of Weir across Channel and
Overbank

The recommended design is a concrete structure constructed the full length of the
weir. The estimated length of the weir is 2,200 feet. A cross section from another
USACE project (Sand Springs Dam) was used for this project and scaled down to meet
the size of the project. For estimating purposes, the crest of the weir was set at a
constant elevation of 256 feet for the entire project with no separate weir structure and
limits the average height of the structure to about 4 feet. A unique feature of this cross
section is the concrete steps on the back side of the structure that are designed to
dissipate energy and prevent the “death roll” effect that results in drowning deaths
downstream of low head dams. This type of feature is considered mandatory for a
modern designed low head dam.

Further, a fish passage will be created around the relocated weir in the project area,
which requires additional excavation. The fish passage has been conceptually designed
to be between 5,000 and 6,000 feet (1524-1829 m) in length. The fish ladder will be
constructed at an approximate 0.004 feet/feet slope and tie into Conway Slough. The
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fish passage design will be coordinated with US Fish and Wildlife and state agencies
during the PED phase.

Weir Design

== Crest™~ 256 ft

_ sl EL ~ 252 ft

f === EL ~ 250 ft

“ 10 ft > 15 ft bottom width "
extension

Figure 1-11. Weir Profile with Stepped Surface downstream

Low head dams often pose greater risk to life safety in combination with recreational
activities. These structures trap victims in a submerged hydraulic jump with a resulting
reverse roller. The submerged hydraulic jump is an energy-dissipating underwater jet
that can often maintain enough kinetic energy to cause it to travel downstream and then
rise to the surface, with a portion of the water of the jet flowing back toward the weir.
This represents the reverse roller. These rollers can be mitigated with various energy
dissipation schemes, such as concrete steps, proposed as part of the weir design.

The proposed weir in Alternative D1 meets USACE and State criteria to be defined as a
dam based on the height of the structure and water storage. As a result, the dam will
need to be designed and constructed to meet higher USACE and State criteria for a
dam. A more refined cost estimate will be completed in PED once the dam is
redesigned to meet USACE and State criteria.
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The concrete weir structure is assumed to be able to be ground supported due to the
limited height (except for the portion over the river plug). However, a sheet pile will be
required on the upstream face of the structure to mitigate excessive seepage and
maintain stability of the structure. The sheet pile will extend completely through the
alluvium into the underlying over-consolidated clay foundations. A PZ-27 sheet pile is
assumed that will have an average depth of 20 feet.

A 10 feet concrete extension and a short 10-feet long PZ-27 sheetpile turn down on the
backside of the structure is also required to further reduce potential erosion during
overtopping events. This is necessary since the structure will sit directly on exposed
alluvial sands that are highly erodible. Until more detailed H&H modeling is completed
— this is the expected design.

Low Flow Channel and Structure

The location of the low flow structure has been conceptually moved towards the right
abutment.

Top Bank of Channel

Low Flow Structure

Top Bank of Channel

Figure 1-12. Low Flow Channel and Structure

The invert of the low flow structure is set at EL 234 feet, which is the estimated elevation
of the bottom of the existing river channel. The structure and channel need to match
the elevation of the existing river channel bottom to maintain flow. It is assumed that
this existing area will have already been excavated to EL 252 feet prior to construction
of the low flow structure.
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The average depth of the low flow channel is estimated to be 18 feet. A 15-feet wide
channel bottom is assumed to match the current design width. Maximum steepness of
the side slopes will be 3H:1V. At that inclination the top bank of the channel will be
about 123 feet wide. However, it is likely that flatter slopes will be required due to the
geotechnical conditions at this site. The bottom of the low flow channel will expose high
plasticity, over-consolidated clays that are subject to stress relief and shrink/swell
movements that will reduce the effective shear strength at the base of the excavation
and expose the low flow channel to both short term and long-term slope stability
failures. The side slope may need to be flattened to as shallow as 6H:1V to prevent the
potential for stability failure. These types of shallow slopes are consistent with local
practice in this geology and should be considered in the cost estimate. This will
effectively increase the amount of required excavation and top width of the low flow
channel.

The exposed side slopes will be erodible and alluvial soils. The low flow channel will
need to be lined with riprap in the bottom and along the entire side slopes.

Completing the excavation to EL 252 feet in the entire area, excavating the low flow
channel, constructing the low flow structure, and placing riprap in the low flow channel
may be difficult to achieve in one low-flow construction period. It may take 2 years to
construct it all in this area — which provides additional exposure to damage from annual
flooding — which will increase the cost of this feature. Cost increase due to some flood
damage could be in the range of 10 percent to 50 percent of total cost for this feature —
depending on the magnitude of the flooding and stage of construction complete.

The low flow drainage structure consists of a single 12 feet by 12 feet reinforced
concrete precast box culvert. This structure will incorporate wingwalls and an inlet and
outlet apron. The low flow structure will allow for passage of flow downstream when the
weir is not being overtopped. The flow through the structure will be regulated by a sluice
gate. This will require operating machinery to be mounted above the gate, which will
require a platform. The machinery platform will be built at an elevation that will not be
submerged frequently. There will be a pedestrian bridge that will allow access to the
structure from the top of the adjacent highway embankment. This bridge will consist of a
concrete superstructure and concrete piers due to the consistent fluctuation of water
levels. The low flow structure will also require a second form of closure which will be 1
foot by 1 foot series of wooden stoplogs that will be set in a slot on the upstream end of
the box culvert. These will be set and removed using a chain hoist attached to the
underside of the machinery platform. The box culvert invert elevation will be located at
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234 feet NAVD 88, which requires 22 feet of cut. The box culvert is estimated to be 60
feet long. The walkway platform will be located at 262 Feet NAVD 88. The columns for
the walkway platform will span from between elevations 261 to 246 NAVD 88 (15 feet)
and will be 18-inch x 18-inch reinforced columns. The concrete piers will be 18-inch x
18-inch reinforced concrete piles that go from Elevation 261 to 230 feet NAVD 88 (31
feet). A schematic is included in the below figure.

Figure 1-13. Low Flow Gate

River Plug

The river will need to be plugged during construction for any weir option selected. The
plug is a reinforced part of the foundation of the dam located at the original river
channel, as this is the tallest point of the dam, with expected sandy soils. Key design
features include the need for a temporary cofferdam at the upstream end of the clay
plug. This will need to consist of either an earthen cutoff dike and/or sheet pile cutoff to
be installed approximately 150 feet upstream of the weir centerline. This will allow for
the fill placed within the river channel to be constructed in a “relatively” dry

condition. Assume this work is started during late summer and continues through early
fall to make a more active dewatering system unlikely.

Excavation will be required to remove all alluvial soils above the Tertiary clays within the
river bottom. All fill materials placed within the river plug will need to be select fill
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materials consisting of silty clays (CL) or sandy clays (CL). Lifts will need to be fully
compacted in 9-12-inch-thick loose lifts to a minimum of 95 percent maximum dry
density from a Standard Proctor. Excavated soils within the river channel will not be
suitable. The current estimate is that the river plug excavation will need to extend to the
current river bottom to about EL 334 feet.

Channel width is approximately 275 feet wide, with an assumed top width of excavation
to about 325 feet wide to allow for benching of fill into the adjacent overbank. An
assumed 50-feet wide section along the weir centerline is constructed to approximate
EL 352 feet. This central section will then slope down into the upstream and
downstream channel for 180 feet on either side until reach the channel bottom at
approximate EL 334 feet (Approximate 10H:1V slope).

The clay plug fill will need to be capped with riprap to prevent erosion. ltis likely that
the crest will be raised 1 foot to 2 feet higher along the clay plug to reduce erosion
potential until tailwater builds up during overtopping events.

Figure 1-14. River Plug at Weir Site
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50ft wide crest of plug at EL 252

10H:1V Plug Slope T~ 10H:1V Plug Slope

Channel Bottom ~ EL 334 ft

Figure 1-15. Profile of River Plug at Weir Site

Fish Passage

Costs of the fish passage was compared to ongoing design of a similar fish passage
being pursued by USACE in the state of Alabama which also targets gulf sturgeon.
Design requirements were also compared to the Lower Yellowstone River Intake Dam
Fish Passage and Screening Preliminary Design Report (Corps 2006). Preliminary
costs for the Alabama Gulf Sturgeon project were compared with the original NF|
estimate for Alternative C. Costs were adjusted based on length and width of the
proposed fish passage and it was found that the costs were a similar order of magnitude
as that of the NFI cost estimate.

A fish passage would be excavated around the relocated weir within the project area.
The fish passage is conceptually designed to be between 5,000 - 6,000 feet (1524-1829
m) in length. The fish passage would be constructed at an approximate 0.004 feet/feet
slope and tie into the Conway Slough which connects to the Pearl River 0.8 miles
downstream of the CN Railroad Bridge. The fish passage design would be coordinated
with US Fish and Wildlife, state agencies and Tribes during the PED phase.

There are some known limitations to the design of the fish passage. A narrow segment
will need to pinch in underneath the existing railroad bridge at Conway Slough. Further
the existing weir location has minimal space available to create needed length
especially, given the 40 to 50 feet of width needed. Additionally, it is estimated that
between 1100 and 2000 cfs will be needed to maintain 5 feet of depth in a fish passage.
Even if diverting the entire Pearl River though the fish passage, there will not be enough
water available to support a fish passage throughout the calendar year. All of these
limitations will be considered and coordinated with the resource agencies during design.
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An image below demonstrates the percent of time a given flow is exceeded based on
existing data.

Flow, CFS - 1100 to 2000 cfs needed to maintain 5 ft channel
Percent
time
exceeded
JAN FEB MAR APR MAY JUN JUL AUG SEP oCcT NOV DEC
01 46,210 68,267 53,502 111,545 72,591 45,854 28,106 47,990 28,963 25911 31,103 63,455
0.2 43,687 53,970 44,200 79,362 60,381 39,899 24,045 29,420 23,680 25,100 29,534 58,015
0.5 38,361 44,672 39,990 48,772 43,112 22,709 16433 15,118 15,700 22,801 20,674 43,200
1 33,487 40,586 37,181 45,100 30,712 16,818 12,306 11,306 11,508 16,678 15,679 32,925
2 30,674 32,624 31,948 39,518 23,836 11,600 9,622 7,734 8,168 11,256 12,858 27,000
5 23,200 26,000 24,210 27,900 17,130 7,319 6,139 3,389 3,120 4,656 7,874 16,400
10 17,100 20,920 19,000 20,700 11,900 4,329 3,788 2,312 1,540 1,880 4,718 10,700
15 12,500 17,200 16,400 16,635 8,659 2,951 2,480 1,689 1,040 1,077 2,909 8,218
20 10,500 14,500 14,200 13,800 7,050 2,248 1,870 1,360 786 728 2,080 6,460
30 7,611 10,800 10,700 9,577 4,768 1,390 1,148 897 520 as0 1,100 4,200
40 6,018 7,970 8,318 6,960 2,554 923 761 627 403 333 659 2,700
50 4,550 6,140 6,615 5,055 1,650 640 542 468 328 280 424 1,880
60 3,150 4,750 5,310 3,548 1,140 468 406 365 288 242 313 1,230
70 2,250 3,444 4,030 2,383 783 361 317 307 250 211 255 793
80 1,450 2,440 2,810 1,510 508 306 273 260 218 180 205 447
S0 819 1,460 1,800 765 321 250 236 219 178 122 140 262
35 530 1,000 1,130 474 261 215 205 184 151 104 110 215
99 255 331 430 283 213 137 156 136 92 81 28 146
99.9 218 258 284 224 160 57 105 103 60 65 67 96
Travel Up Travel Down

Figure 1-16. Exceedance Calculations, Showing Amount of Time Proposed Fish
Passage would have sufficient flow to achieve Purpose

Additional Weir Features

The proposed weir does not provide any flood control benefits, and construction of the
weir necessitates additional pumping needs at existing levees as well as seepage
protection in the form of berms and slurry walls on existing levee features upstream of
the weir. However, the weir provides a water surface for potential future water supply
concerns, as well as adding attractive locations for recreation and future economic
development. The proposed weir would result in an expanded, year-round water body
capable of supporting recreational facilities. Potential recreation sites would be limited to
areas disturbed by construction and design of these facilities would be coordinated




Pearl River Basin Mississippi Federal Flood Risk Management Project
Appendix | Alternative Project Descriptions

during PED (Figure 3-14). The incidental recreational features could include boat
ramps, camping areas, fishing piers, trails, or wildlife viewing areas.

Implementation of these features would be subject to the non-Federal sponsor agreeing
to comply with the applicable federal laws and policies prescribed in the model
Partnership Agreement for Authorized Structural Flood Risk Management Projects. The
Flood Control District, Rankin-Hinds, anticipates recreation operations as part of the
federal project will be solely its responsibility. While the proposed weir is not an
incidental feature and would be the sole responsibility of the non-Federal Sponsor, the
design and construction of incidental recreation features would be cost shared.
Additional recreational opportunities may be pursued post project by the local
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Seepage Mitigation (Permanent Ponding) for Existing Federal Features

Seepage mitigation features will be constructed where levee features do not meet
appropriate factors of safety due to permanently ponded water against the riverside
slope. No removal of the riverside blanket (existing seepage features) near the existing
levees is anticipated.

Fill areas will be cleared and grubbed ahead of receiving excavated material from the
channel widening. However, if any structures are to be built on top of any portion of a
designed seepage feature, the feature would need to be maintained as a whole and
utilities, or any other structure or penetrations would be limited to within the section built
above the seepage feature. Penetrations trough the berm could become seepage exit
points, and this is specified to limit fracture through the main berm. In locations where
berm length is not sufficient, additional seepage mitigation features will be included.

Jackson East Seepage

Additional features beyond existing fill are listed in the table below. Please note that the
Jackson East Levee has some existing seepage issues on the far upstream end of this
levee that are not impacted by the project and therefore are not corrected by this
project. The areas are near Sta. 60 to 70, Sta. 100 to 125, and Sta. 170 to 180.

All cutoff walls are expected to have an average depth of 40 feet (overall depths ranging
from 30 feet to 45 feet). They will be constructed on the riverside toe of the levee and
will require a clay cap to tie into the existing levee. (Estimated 5 feet thick clay cap
approximately 20 feet wide). Select — Contractor furnished clay (CL) fill material will be
compacted to a 95 percent standard proctor.
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Tablel-6. Additional Seepage Mitigation- Jackson East Levee

Stationing Solution Description Length

Depth/ LWidth, LS Blanket
Thickness,lfeet

Start  [End feet Thickness,|Length,
feet feet

210+00 [240+00 [North of Creosote site. 1300 45 2 5 20
Remedial measurement
needed based on past
performance seepage and
sand boils.

302+00 [304+50 |Cutoff wall due to limited 250 45 2 5 20
space on riverside (RS)

312+50 [319+50 |Cutoff wall due to limited 700 45 2 5 20
space on RS and Past
Performance

323+00 [328+50 |Cutoff wall due to limited 550 45 2 5 20
space on RS and Past
Performance

356+50 [363+50 (Cutoff Wall- could be 900 45 2 5 20
designed at a higher level
with Fill/Dikes in PED for a
reduced cost. Cost of Cutoff
Wall vs Bank Paving
compared, and least cost
(Cutoff Wall) reported.

378+50 [379+50 |Cutoff wall due to limited 100 45 2 5 20
space on RS and Past
Performance

389+00 [397+00 |Cutoff wall due to limited 800 45 2 5 20
space on RS and Past
Performance

402+50 [408+00 [Cutoff wall due to exposed [550 45 2 5 20
sands on RS

Cutoff Wall at exiting Pump- {500 45 2 5 20
excavation nearby
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PR LT
Google Earth

Figure 1-18. Work near Areas of HTRW Concern (HTRW located inside the levee)

Some fill and cutoff wall work is located near areas of historical concern for HTRW. This
fill is placed to reduce seepage though and under the Jackson East Levee where
excavation is located near the levee toe. The sponsor will need to guarantee a clean
site in locations of active construction. Otherwise, excavation will be limited near the
Jackson East Levee and Abandoned Railroad. Removal of the excavation near the
levee reduces project improvements just upstream of this location by approximately 0.8
feet at the 100-year event. The level of protection at individual homes and businesses
will be impacted, and the design of the Canton Club Levee will need to be refined.
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Jackson Fairgrounds Seepage

Additional features beyond existing fill are listed in the table below. All cutoff walls are
expected to have an average depth of 40 feet (overall depths ranging from 30 feet to 45
feet). They will be constructed on the riverside toe of the levee and will require a clay
cap to tie into the existing levee. (Estimated 5 feet thick clay cap approximately 20 feet
wide). Select — Contractor furnished clay (CL) fill material will be compacted to a 95
percent standard proctor.

Tablel-7. Additional Seepage Mitigation- Jackson Fairgrounds Levee

Station Solution Description Length [Depth/ ';Nidth, LS Blanket
Thickness,ffeet
Start [End feet Thickness,[Length,
feet feet
25+00 [30+00 [Cutoff on Landside. Fillon LS  [500 45 2 5 20

not possible due to limited
space. Recommended due to
past performance during high
water level event.

91+00 [100+00 |Fill on Landside, near Pump 900 5 75 N/A N/A
Sump. This is a new berm
requested; existing fill location/
acreage will be switched with this
location in PED.

Interior Drainage of Existing Levees

The existing levees contain drainage structures that allow water to drain from the
interior of the leveed area when the Pearl River is low. When the Pearl River water level
is high, the drainage structures are closed, and pump stations are used to pump water
out of the leveed area. The original design of these features called for the drainage
structure to handle a 1 percent AEP interior drainage flow, and the pumps were
originally designed for a smaller event.

Alternative D1 calls for the construction of a new weir with a minimum pool at elevation
256.0 feet. As a result, the new ponding areas would always impound water on the
Jackson Fairgrounds Levee and the outlet structures would no longer be able to operate
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under gravity flow to prevent flooding of the interior leveed areas. Additionally, the
Operation and Maintenance of the additional pumping will need to be updated prior to
construction.

Pump Station (Jackson Fairgrounds Levee)

Figure 1-19. Typical Pump Configuration

A new pump station will be provided to pump these flows. The pump station flowrate
required is up to 360 (cubic feet per second) CFS at 19 feet static head. The pump
station will be a typical up-and-over the levee type with vertical axial/mixed flow
pumps. The pumps also have a maximum head requirement of 31.4 feet, which
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determines the motor horsepower. Electric motors (300 HP) operating at the required
pump speed will be used as the power source. The entire drainage area for the levee
and pump station is a mix of commercial and residential properties. The pump station is
designed with four 90 CFS pumps and a 5" 90 CFS pump as an installed

redundancy. The pump station is provided with back-up power supplied by two 600 KW
generators.

Figure 1-20. Typical Pump House Configuration
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The relocated weir for Alternative D1 was placed upstream of the East Jackson Levee
drainage structure, so the pool should not impact the operation of the drainage
structure.

Other Interior Drainage (Jackson Fairgrounds Levee)

There are existing sluice gates to evacuate interior drainage for the Jackson East and
Jackson Fairgrounds Levees. The Jackson East Sluice were reviewed, and no impacts
are expected. Verification of operations with the sponsor, showed that the gates remain
open at base pool for Alternative D1. The Jackson Fairgrounds contains 2 sluice gates
which will be permanently impounded. These structures will be grouted in or removed to
reduce risk to levee. Currently a removal cost is specified, but this will be refined as
level of engineering design increases in PED.

Property Relocations

Alternate D1 and E1 also includes removing the abandoned GM&N/GM&O Railroad
Bridge and part of its embankment, relocating or reconstructing property of others,
bridge counter measures, utilities and lands or interests purchased for such relocations
and conveyed to others.

HTRW sites within the project area will be avoided if possible pursuant to ongoing
consultation with the Mississippi Department of Environmental Quality (MDEQ). For
those sites that may have impacts, additional investigations will occur during PED. If
sites will require involvement, remedial designs would be coordinated with appropriate
Federal and State agencies (MDEQ), to determine necessary actions.

Utility Relocation

There are numerous utilities within the project area. All efforts will be made to avoid,
monitor, maintain clearance requirements, and protect these structures. If avoidance is
not possible, then utility relocation or raising of lines/protection of structures would be
necessary. It is assumed that a subset of these lines will require additional utility
relocation costs. Coordination with the operating entity to determine specific
requirements of each utility will be conducted during PED. Rough costs for relocation
power transmission and distribution lines, communication lines, water supply lines,
sewage collection lines, and an oil/gas pipeline have been included in the cost
estimates.




Pearl River Basin Mississippi Federal Flood Risk Management Project

Appendix | Alternative Project Descriptions

Operations and Maintenance-General

Operations and Maintenance will be implemented to USACE Standards for each
constructed feature. The district commander is responsible for developing an OMRR&R
manual for each project and separable element or functional portion of a project
constructed under a separate project partnership agreement (PPA). Normally, the
Engineering Division will be assigned the overall responsibility for preparing a draft
OMRR&R manual with appropriate inputs from other disciplines and in consultation with
the project sponsor, furnishing the draft manual to the project manager for coordination
with the project sponsor, and preparing the final OMRR&R manual for approval. For a
functional portion, the OMRR&R manual is an interim manual pending completion of the
entire project or separable element.

Operations and Maintenance (Excavated Overbanks- No weir)

Expected operations and Maintenance activities include inspections, mowing and other
vegetation maintenance activities, debris removal, and routine repairs as needed to
preserve floodway capacity. O&M estimations are based on current O&M activities by
the sponsor on similar areas within the Jackson MSA.

Operations and Maintenance (Lake, Weir, Fish Passage)

Typical routine maintenance tasks performed at most weirs include mowing grass,
removing brush and trees, removing litter and other debris, regarding the crest and/or
access roads, removing burrowing animals, operating and lubricating gates, adding
riprap when needed, sealing joints in concrete facings, cleaning outlet conduits,
maintaining monitoring points, maintaining security of operating equipment, maintaining
recreational features and reseeding and fertilizing grass. Typical lake maintenance
tasks include vegetation maintenance, debris and sediment removal, and slope
protection repair. In addition to typical maintenance additional Inspection/Dam
Safety/Risk Activities will occur.

After the Emergency Action Plan (EAP) has been developed, approved, and distributed,
continual reviews and updates must be performed. Without periodic maintenance, the
EAP will become outdated and ineffective. The level of detail in the EAP should be
commensurate with the potential impact of a dam failure or operational incident. A weir
with low or no potential impact should not require an extensive evaluation or be subject
to an extensive planning process while high- and significant-hazard dams may require a
larger emergency planning effort.
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During high flow conditions areas around spillways can be deceptive to a boater who
can quickly get into trouble. Warning buoys, signs, or cable with warning signs stretched
across the stream or above the spillway can be effective in discouraging boaters, but
these are often ignored and are difficult to maintain.

Aquatic vegetation maintenance will occur on a routine basis. Although a 4 feet deep
lake could support both invasive and native aquatic species, it would not be much
different than a 6 feet lake. For example, water lilies can grow in waters deeper than 6
feet and giant salvinia is a floating plant and therefore depth does not affect the support
of that species. However, potentially, there will be more aquatic plants in a lake with a
4-foot minimum depth. Four to five feet depth is considered sufficient for successful
fisheries survival.

It is expected that construction of the weir will result in sedimentation within the river
basin over time. Dredging will be required to maintain the expected level of flood
protection. Cost Estimates for maintenance dredging have been estimated at the
tributaries to ensure maintenance costs have been captured. At this time sediment
modeling has not been performed: therefore, estimates have been developed from
available data. Ross Barnett performs dredging at its tributaries every 7-10
years. Therefore, data gathered from the Ross Barnett Reservoir was utilized to
estimate dredging costs. Assumptions were made that sediment deposition would
occur at the mouth of the main tributaries and the upstream limits of the proposed
overbank excavation. See below for estimates and assumptions.
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Table 1-8 Summary of Dredging Estimates

Pearl River Basin, Mississippi

2024
Price Per
Depth Estimated Cubic
Channel location Area (acres)| (Feet) |Cubic Yards Yard Cost

Upper Pearl River near
Highway 25 10 2 32266.67 |$ 35 [$ 1,129,333
Eubanks Creek 2 2 6453.33 $ 35 |$ 225,867
Prairie Branch 5 2 16133.33 $ 35 |$ 564,667
Belhaven Creek 2 2 6453.33 % 35 |$ 225,867
Town Creek 4 2 12906.67 $ 35 [$ 451,733
Other 5 2 16133.33 % 35 |$ 564,667
Mobilization and Surveys = i $ 250,000

10 Year Cost $3,412,133
Total yards (Dredging) 90,347
** Dredging estimated from Ross Barnett Dredging at Tributaries
** Dredging mostly in Pelahatchie Bay
** Dredging performed every 7-10 years
** Based on Jackson area being developed and based on dredging every 10years
** Estimated quantities based on confluence areas of Tributaries and were
estimated assuming confluence with the Pearl River areas that could be
impacted. The upstream area on the pool area on the Pearl River was estimated
where velocities would be reduced, and possible deposition could occur.
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Operations and Maintenance (Seepage Berms, Levee updates)

Expected operations and Maintenance activities include inspections, mowing and other
vegetation maintenance activities, debris removal, and routine repairs as needed to
preserve floodway capacity. O&M estimations are based on current O&M activities by
the sponsor on similar areas within the Jackson MSA.

Operations and Maintenance (JW Fewell and Mays Lake Armoring)

Expected operations and Maintenance activities include inspections, vegetation
maintenance activities, debris removal, and routine repairs as needed to preserve
floodway capacity.

Operations and Maintenance (Interior Drainage)

Operation and Maintenance costs shall consist of energy and personnel costs to
operate and maintain the pump station. An average of 10 days per month the station
will have to pump based on 40 years of rainfall data (1983-2024). These 10 days will be
at 50 percent station capacity. Because the drainage area is all urban, the station
should be manned/monitored continually while in operation. The crew is estimated at 4
people on 8-hour shift (two workers on first shift and one the other shifts) for the 10
days. Also, 10 percent was added to the labor time for general maintenance between
pumping events. Major equipment replacement, pumps and motors, is required at 30
years.

McLeod Levee

A levee segment of approximately 2.3 miles is proposed on the west bank of the Pearl
River in northeast Jackson. This levee would provide additional flood risk reduction for
approximately 170 acres of high density developed neighborhoods. However, 2 homes
constructed at the riverbank will have to be acquired for construction of this feature. This
area ties into Old Canton Road on either end. The levee begins at the Old Canton Club
at Purple Creek and extends downstream and back up a tributary to end at the
intersection of Old Canton Club at White Oak Creek. Portions of this levee alignment
may require floodwalls or additional acquisitions due to space constraints along White
Oak Creek. It is estimated this would reduce flood risk for 415 homes. The levee will
range from natural high ground, to up to 10 feet high. Exact elevations will be set as the
projected 100-year flood event with 90 percent assurance levels in PED.
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Figure 1-21. McLeod Club Levee Location, Existing Terrain, as compared to the
200-year Flood Elevations, with and without channel improvements

Typically, during a flood event on the Pearl River or its tributaries, rainfall also falls
behind the levee. The rainfall runoff needs a way to leave the leveed area. The drainage
area for local rainfall is less than 300 acres, and therefore it is assumed that much of
the water can evacuate the system prior to peak stages on the Pearl River and its
tributaries. There are five possible locations that will require interior gravity drainage
structures along the McLeod Club Levee. For the purposes of this study, these
structures will be 50 feet long, reinforced concrete pipes with a flap gate closure. The
structures will utilize existing ditches, and they will require minor earthwork.

Principal features of the work include mobilizing and demobilizing, clearing and
grubbing, removing and stockpiling any existing crushed stone surface, semi compacted
levee embankment, traverses, adding new crushed stone surfacing, mowing, turfing,
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erosion control matting, and preventing storm water pollution. Constructing the project
will require relocations and/or improvements to various utilities and infrastructure (e.g.
existing roadways or similar).

Contractor furnished borrow areas will not be permitted. All borrow areas will be
acquired by the NFI as part of its LERRD requirement and furnished by the Government
to the contractor. Some small areas could be more appropriate for the construction of a

short floodwall, typically an | or T wall, due to space constraints, though further analysis
would be required.

Construction of the project will require relocations and/or improvements to various
utilities and infrastructure (e.g. existing roadways or similar), and the creation of new
habitat mitigation areas to offset losses within the project area.

2 o _'Q
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Figure 1-22. Proposed McLeod Club Levee (purple line)
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Canton Club Levee

A levee segment of approximately 1.4 miles is proposed on the west bank of the Pearl
River in northeast Jackson. This levee would provide additional flood risk reduction for
approximately 100 acres of high density developed neighborhoods. This area is
bounded on the north by the North Canton Club Circle and Beechcrest Drive on the
South. It is estimated this would reduce flood risk for over 250 homes. The levee will
range from natural high ground, to up to 9 feet high. Exact elevation will be set as the with
project 100-year flood event with 90 percent assurance levels in PED.
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Figure 1-23. Canton Club Levee Location, Existing Terrain, as compared to the
200-year Flood Elevations, with and without channel improvements
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Typically, during a flood event on the Pearl River or its tributaries, rainfall also falls
behind the levee. The rainfall runoff needs a way to leave the leveed area. The drainage
area for local rainfall is less than 200 acres, and therefore it is assumed that much of
the water can evacuate the system prior to peak stages on the Pearl River and its
tributaries. There are three possible locations that will require interior gravity drainage
structures along the Canton Club Levee. For the purposes of this study, these structures
will be 100’ long, 36” reinforced concrete pipes with a flap gate closure. The structures
will utilize existing ditches and will require minor earthwork.

Principal features of the work include mobilizing and demobilizing, clearing and
grubbing, removing and stockpiling any existing crushed stone surface, semi compacted
levee embankment, traverses, adding new crushed stone surfacing, mowing, turfing,
erosion control matting, and preventing storm water pollution. Constructing the project
will require relocations and/or improvements to various utilities and infrastructure (e.g.
existing roadways or similar).

Contractor furnished borrow areas will not be permitted. All borrow areas will be
acquired by the NFI as part of its LERRD requirement and furnished by the Government
to the contractor. Some small areas could be more appropriate for the construction of a
short floodwall, typically an | or T wall, due to space constraints, though further analysis
would be required.

Construction of the project will require relocations and/or improvements to various
utilities and infrastructure (e.g. existing roadways or similar), and the creation of new
habitat mitigation areas to offset losses within the project area.
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Figure 1-24. Proposed Canton Club Levee (orange line)
Richland Levee

A levee segment of approximately 1.15 miles is proposed on the east bank of the Pearl
River in Richland. This levee would provide additional flood risk reduction for
approximately 122 acres of industrial/commercial area. This area is bounded on the
north by the Old Highway 49 just north of Walker Circle and Old Highway 49 near Wynn
Street on the South. It is estimated this would reduce flood risk for 40 structures, mostly
industrial. The levee will range from natural high ground, to up to 9 feet high. Exact
elevations will be set as the with-project 100-year flood event with 90 percent assurance
levels in PED.
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Figure 1-25. Richland Levee Location, Existing Terrain, as compared to the 200-
year Flood Elevations, with and without channel improvements

Typically, during a flood event on the Pearl River or its tributaries, rainfall also falls
behind the levee. The rainfall runoff needs a way to leave the leveed area. The drainage
area for local rainfall is less than 175 acres, and therefore it is assumed that much of
the water can evacuate the system prior to peak stages on the Pearl River and its
tributaries. There are six possible locations that will require interior gravity drainage
structures along the Richland Levee. For the purposes of this study, these structures will
be 50 foot long, reinforced concrete pipes with a flap gate closure. The structures will
utilize existing ditches and will require minor earthwork.

Principal features of the work include mobilizing and demobilizing, clearing and
grubbing, removing and stockpiling any existing crushed stone surface, semi compacted
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levee embankment, traverses, adding new crushed stone surfacing, mowing, turfing,
erosion control matting, and preventing storm water pollution. Constructing the project
will require relocations and/or improvements to various utilities and infrastructure (e.g.
existing roadways or similar). Contractor furnished borrow areas will not be permitted.
All borrow areas will be acquired by the NFI as part of its LERRD requirement and
furnished by the Government to the contractor. Some small areas could be more
appropriate for the construction of a short floodwall, typically an | or T wall, due to space
constraints, though further analysis would be required.

Construction of the project will require relocations and/or improvements to various
utilities and infrastructure (e.g. existing roadways or similar), and the creation of new
habitat mitigation areas to offset losses within the project area.

Figure 1-26. Proposed Richland Levee (Purple line)
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Cany Creek Levee

A levee segment of up to 1.0 miles is proposed on the west bank of the Pearl River in
south Jackson. It is likely that 1250 feet of this extent is limited in flow capacity due to
the existence of Interstate 55, and therefore the levee would only be approximately 0.75
miles long. This levee would provide additional flood risk reduction for approximately
137 acres of residential area. This area is bounded on the upstream end of Cany Creek
near Terry Road and extends downstream to Interstate 55. It is estimated this would
reduce flood risk for 40 homes. The levee will range from natural high ground, to up to
9 feet high. Exact elevations will be set as the with-project 100-year flood event with 90
percent assurance levels in PED.
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Figure 1-27. Caney Creek Levee Location, Existing Terrain, as compared to the
200-year Flood Elevations, with and without channel improvements
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Typically, during a flood event on the Pearl River or its tributaries, rainfall also falls
behind the levee. The rainfall runoff needs a way to leave the leveed area. The drainage
area for local rainfall is less than 500 acres, and therefore it is assumed that much of
the water can evacuate the system prior to peak stages on the Pearl River and its
tributaries. There are five possible locations that will require interior gravity drainage
structures along the Caney Creek Levee. For the purposes of this study, these
structures will be 50 long, reinforced concrete pipes with a flap gate closure. The
structures will utilize existing ditches, and they will require minor earthwork.

Principal features of the work include mobilizing and demobilizing, clearing and
grubbing, removing and stockpiling any existing crushed stone surface, semi compacted
levee embankment, traverses, adding new crushed stone surfacing, mowing, turfing,
erosion control matting, and preventing storm water pollution. Constructing the project
will require relocations and/or improvements to various utilities and infrastructure (e.g.
existing roadways or similar).

Contractor furnished borrow areas will not be permitted. All borrow areas will be
acquired by the NFI as part of its LERRD requirement and furnished by the Government
to the contractor. Some small areas could be more appropriate for the construction of a
short floodwall, typically an | or T wall, due to space constraints, though further analysis
would be required.

Construction of the project will require relocations and/or improvements to various
utilities and infrastructure (e.g. existing roadways or similar), and the creation of new
habitat mitigation areas to offset losses within the project area.
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Figure 1-28. Proposed Caney Creek Levee (Purple line)
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Borrow Plan (All Levees)

A borrow plan has not been developed at this stage of the analysis. It is conceivable
that there is enough borrow material from the material excavated but it is unknown at
this time if the material is suitable for constructing levees. Should the excavated
material be determined to be unsuitable, borrow material would need to be identified for
construction of any levees. There is potential borrow sources within proximity of the
project area (10-mile radius). Reference Figure 3-8 for potential source. Borrow
opportunities would be further investigated during PED and a supplemental NEPA
document would be prepared at that time.

Operations and Maintenance (All Levees)

Operations and Maintenance will be implemented for each constructed feature to
USACE Standards. The district commander is responsible for developing an OMRR&R
manual for each project and separable element constructed under a separate project
partnership agreement (PPA), or functional portion of a project or separable element,
reporting the status of the manual through the project management system as required
by ER 5-7-1(FR). Normally, the Engineering Division will be assigned the overall
responsibility for preparing a draft OMRR&R manual with appropriate inputs from other
disciplines and, in consultation with the project sponsor, furnishing the draft manual to
the project manager for coordination with the project sponsor, and preparing the final
OMRR&R manual for approval. For a functional portion, the OMRR&R manual is an
interim manual pending completion of the entire project or separable element. The
major subordinate commander is responsible for review and approval of the manual.
The project sponsor, normally through a permanent committee consisting of or headed
by an official usually called the "superintendent" is responsible for carrying out the
provisions of the OMRR&R manual. The OMRR&R manual will include coverage of all
OMRRA&R subjects required by the PPA and existing regulations, in detail sufficient to
ensure proper OMRR&R accomplishment by the project sponsor. Project sponsors,
subject to review and approval of the district commander, may prepare supplements to
the manual.

Habitat Mitigation

All alternatives incur some level of forested wetlands or uplands impacts. In addition to
the forested wetlands and uplands impacts, Alternative D1 also impacts riverine habitat
while Alternative E1 also results in lacustrine impacts but not riverine. Figure ?? shows
the general locations for each potential habitat mitigation area.
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Habitat Mitigation would be achieved by implementing Corps constructed mitigation
projects and/or purchasing of mitigation bank credits. Further planning and analysis
would be completed during PED to determine which strategies, stand alone, or
combined, would fully compensate for habitat impacts.

Google Earth

Figure 1-29 — Locations of FRM project and potential Lacustrine Mitigation
(vellow), Potential forested wetlands and uplands Mitigation (red), Potential
Riverine Mitigation (blue)

Replacement Of Obsolete Aquatic Barrier(s) with rock chute(s) (Pool’s Bluff sill
and/or Bogue Chitto sill)

Riverine habitat restoration may be included by replacement of obsolete aquatic barrier(s)
with a rock chute downstream of FRM project . Although not the proposed measure, this was
used for planning purposes as existing data is available . Replacement of a sill(s) by means
of excavation and placement of fill on site, along with the construction of a rock chute(s)
is being considered to mitigate for riverine impacts due to implementation of Alternative
D1. The rock chute(s) will utilize riprap to prevent incisions working up the affected
stream, reduce the amount of sediment that is introduced into the project via incision
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and upstream sediment transportation, as well as maintain a portion of the upstream
water levels currently maintained by the sill. If height of sediment behind structure
requires a rock check over the effective height of standalone rip rap, then sheet pile will
be needed in addition to riprap for the construction of the rock chute(s). Estimated with
of sill removal is about 415 linear feet across the river. Estimations were taken from the
rural Green River Kentucky dam removal efforts, where the Green River Lock 6 and
Barren River Lock 1 have been recently removed. Green River Lock 5 is currently being
removed. Estimations for the rock chute was taken from the recent Hickahala rock
check design.

Table 4.a: Pertinent Data for the Green and Barren Rivers Locks and Dams
lock pool
year miabove

L&D No. built mouth width length lift upper lower
Green1 1956 9.1 84.0 600.0 11.8 349.1 337.3
Green 2 1956 63.1 84.0 600.0 14.0 363.1 349.1
Green 3 1836 108.5 35.8 137.5 17.3 380.4 363.1
Greend 1839 149.0 35.8 138.0 164 396.8 3804
Green S 1934 168.1 56.0 360.0 15.2 412.0 396.8
Green 6 1906 181.7 36.0 145.0 9.2 421.2 41120
Barren 1 1934 15.0 56.0 360.0 15.2 412.0 396.8
Rough1 1897 7.0 27.0 123.0 9.9 3733 3634

Figure 1-30. Green River System Dam Removal Study (2004)
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Figure 1-31 Location of potential riverine mitigation sites

Creation of Oxbows and Ponds (Mitigation)

The creation of oxbow lakes and/or ponds within the newly excavated area would
mitigate for lacustrine impacts due to the implementation of Alternative E1. These lakes
would be excavated 5 feet below the floodplain lowering depth (El. 247) with 1 vertical
to 3 horizontal sloped borders. No clay layer will be added to pond bottoms. Modeling
tests indicate that this feature impacts Water Surface Elevations by less than 0.1 foot.
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Tablel-9. Oxbow and Fishponds for Lacustrine Habitat

Pond/Oxbow Area IAdditional Depth, (Beyond [Additional Volume |Length of
Acres Excavation to El. 252) Ac-Ft Armoring(feet)

NE Oxbow (1) 12 5 60 1350
LeFleur's (2) 17.5 5 87.5 2600
Pond 1 (3) 8.9 5 44.5 600
Pond 2 (4) 8.2 5 41 0
Southeast Oxbow |41.8 5 209 1335
(5)

South Oxbow (6) |16.9 5 84.5 2450

Figure 1-32. Oxbow/Ponding Features 1 and 2
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Figure 1-34. Oxbow/Ponding Features 5 and 6
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Additional restoration of habitat may be included in the project by means of protection,
enhancement, or creation of instream habitat (shoals, gravel bars, woody debris, sand
bars), and reforestation of the riparian buffer along the Pearl River within the Project
area. USFWS recommended these potential restoration measures (not mitigation) for
Alternative E1 justified under ESA section 7(a)(1).

Forested Wetlands and Uplands Mitigation

The Non-Federal Interest (NFI) has identified lands (Figure ?) that could be used to
satisfy all, or a portion of, the forested wetlands and uplands mitigation needs. These
lands are within the Pearl River basin and are available for acquisition. Some strategies
that may be considered for this mitigation project are described below. These, and other
yet to be identified strategies may be considered in any combination to achieve full
compensation for impacts to each habitat type. Further planning and analysis would be
completed during later phase(s) to determine which strategies, stand alone or
combined, would fully compensate for habitat impacts. Preliminary estimates have been
determined using various assumptions. See Table ? for preliminary acres required for
forested wetlands and uplands mitigation. Mitigation needs and strategies would be
revisited in subsequent phases and optimized to reflect more accurate calculations.
Additionally, project specific planting, management, monitoring, and adaptive
management plans would need to be developed in subsequent phase(s).

Table 1-10. Acres of
forested wetlands and
uplands Habitat

A1

D1

E1
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Purchase of mitigation bank credits. Commercial mitigation banks sell credits for

mitigation work performed at an approved mitigation site. This feature would not require
any construction activities by the USACE. The USACE would simply purchase as many
credits as possible to satisfy all or a portion of the mitigation needs for a specific habitat

type.

e Construction of a habitat restoration project. Habitat restoration could be
accomplished by establishing desired in-kind habitat within areas that were
historically of the same habitat. This could be accomplished by removal of
undesirable species and planting of native species.

e Construction of a habitat enhancement project. Habitat enhancement could be
accomplished by performing various prescribed treatments such as reduction of
invasive species to no more than 5% coverage and select removal of undesirable
species followed by planting of required native species.

e Construction of a habitat preservation project. Preservation would consist of no
prescribed treatment other than purchasing and perpetually protecting land of
suitable in-kind habitat and monitoring to ensure the species integrity of these
areas.

Figure 1-35 General location of potential forested wetlands and uplands
mitigation sites
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1.3 Alternative Combination Thereof Plans Set (D1 and E1)

At the request of the NFI, an investigation into additional flood reduction within the
Duttoville area was completed. This information is provided as a possible future

inclusion to the selected plan but is not incorporated into the full cost-benefit and
mitigation analyses.

Duttoville is a historical community founded by Fr. Dutto in the 1800’s which operated as
an independent village until it's annex by the City of Jackson just after the year 1900.
Duttoville is also locally known as Doodaville, Doudaville, and Doodleville. The image

below is an approximate area outlined in orange of the maximum extent at the time of
the annex.

g ¢ |
> ¥

g Google Earth

Figure 1-36 Approximate Extent of the Duttoville Village at time of Annexation into
the City of Jackson
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Focus was limited to the area most frequently flooded portion of Duttoville. The image
below shows the focus area in orange, with the 25-year flood event shown in blue.
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Figure 1-37 Areas of Duttoville with Reoccurring FIood Impacts

Significant portions of the line of protection needed for the focused Duttoville area
includes highway and railway embankments. Roads/Railroads need to be included as
project segments for a single line of protections to meet requirements as a new federal
system. To accomplish this, agreements to inspect features with owner and a study of
these features would be required. Elevations associated with the orange line in the
figure above are represented in the figure below. There is significant variability within
elevations associated with roadways and railways. While most roadways are
significantly above the 100-year flood elevations, there are areas that do not meet this
level of protection. (See station 50+00 in the figure below.) Therefore, only a 25-to-50-
year level of protection is proposed.
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Figure 1-38 Water Surface Elevation on Line 0

Terrain under line of protection starting at intersection of HWY 80 and railroad and
circling clockwise. Blue line indicated 100-year flood elevations; Green line indicates 25-
year flood elevations.

There are culverts on existing road/railroad along this alignment which allow water to
back into the area of concern. Additional design and coordination with railway and
roadway operators would be required to finalize specific structure type in order to meet
specific operator guidance. This could range from a flap/sluice/slide gate extension to a
short levee segment with a structure to limit backflow at the structure location. There will
be additional study involved to get to a full line of protection which would include roads
and railways. An example of an added gate is shown on the image below.
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Figure 1-39 Example of Gates added to existing structures.

Water also flows into this area of concern from the Town Creek Basin to the Lynch
Creek Basin. This occurs where State Street and a railroad cross under Highway 80. A
Closure structure would be added to this low spot. This structure be a sandbag flood
fight closure when only protecting to 270, but above this elevation a structural closure
type would be required. The image below shows the closure location and terrain
elevations. The road starts near station 1+50, then a railway, then a lower ditch area.
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Figure 1-40 Water moving underneath HWY 80 at Railroad and State Street

Water enters the area of concern though the Lynch Creek near the Petro Travel center,
just north of 1-20. The line of protection in this area would have to have a structural
component. The low areas to either side of the travel center would likely need a
levee/gate feature. No tie in between the two low areas is expected, but, if necessary,
any levee feature would go through the travel center parking lot and would not interact
with any structures. The green line in the image below is approximately the level of
protection required without cleanout for a 25-year event and the blue line is the level of
protection needed with a channel cleanout. This would be two small levee type items, or
one small levee, and a gates structure. Maximum combined levee/gate/floodwall length
for this area would be less than 1,000 feet.




Pearl River Basin Mississippi Federal Flood Risk Management Project

Appendix | Alternative Project Descriptions

Water Surface Elevation on "Line: 0*

== E1Test-Lynch WSE 'Max'

~— 25yearhigh-3daylag WSE ‘Max'

~— HMSTérain2-Local Lévee Profile
"HMSTerrain2’ Frofile

Figure 1-41 Line of Protection along Lynch Creek near Travel Center

Additional flood reduction can be realized though channel cleanout. Estimated reduction
for a given event is shown in the picture below. Blue is without project and red/orange is
with project. The black polygon is the area of channel reduction area.
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Figure 1-42 Area of targeted Channel Cleanout, and Maximum expected flood
reduction at the 25-year return interval.
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