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Section 1 Introduction

This Appendix includes the limited hydrologic, hydraulic, and statistical analysis conducted by the U.S.
Army Corps of Engineers (USACE) Hydraulic Project Delivery Team (PDT) members to support an
update to modeling and risk.

1.1PROJECT AREA

The Pearl River Watershed is in the south-central portion of Mississippi and in southeastern Louisiana.
The river drains an area of 8,760 square miles (sg. mi.) consisting of all, or parts, of 23 counties in
Mississippi and parts of three Louisiana parishes. The primary study area comprises the Pearl River
watershed between river mile (RM) 270.0, located south of Richland, MS, and RM 301.77, just
downstream of the Ross Barnett Reservoir dam.

Municipalities within the study area include Flowood, Jackson, Pearl, and Richland. The study area
includes parts of Hinds and Rankin counties. Major tributaries of the Pearl River within the study area
include Caney, Eubanks, Hanging Moss, Hog, Lynch, Prairie Branch, Purple, Richland, and Town
Creeks. Per the NFI report, the study area denotes the area that will be potentially impacted by
implementation of the project, which is different from the project area, the actual site the project will
occupy.

1.2PREVIOUS EVENTS

Numerous flood events have affected the study area, most notably the Easter flood of 1979, the May
flood of 1983, and the February 2020 flood event. The 1979 event flooded transportation routes, homes,
and businesses, causing damages that, at that time, totaled approximately $223 million. If the same
event occurred in the present day, damages would surpass $1.2 billion. More recently, the Pearl River
crested at 36.67 feet in Jackson on February 17, 2020, the third highest crest ever recorded. The
communities sustaining the most devastation from this flood event were in minority and low-income
areas of Jackson.

1.3PROJECT ALTERNATIVES

The project descriptions for the updated alternatives evaluated include the Modified Nonstructural plan,
Alternative A1, and two structural USACE Combination Thereof (CTO) alternatives, Alternative D1 and
E1l. The CTO Alternatives may be comprised of a Nonstructural components and flood damage risk
reduction structural features.

1.4NFI 211 REPORT REVIEW

USACE reviewed the final array of alternatives and associated reporting as provided by the NFI for
technical accuracy and consistency, specifically in regard to hydraulic, hydrologic, and statistical
analyses. This was in support of relevant items in the Assistant Secretary of the Army for Civil Works
(ASA-CW) comment list . USACE worked though these items in support and in addition to the overall
PDT direction of developing the updated nonstructural Alternative, NED, and LPP. Items with
economics, cost, or plan form objectives are not included in this list.
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1.5MODEL UPDATES

To resolve the ASA review comments, USACE recommended the following model updates. Further
details and results of this model update are provided in the following sections of this report.

=4 =4 =4 -8 -9 _-9_-9

Hydrology Model Creation and Calibration

Updates to Hydraulic Model and Calibration

Update to Statistical Modeling

Routing of Existing Conditions and Proposed Alternatives
Simplified Climate Change Analysis

Simplified Risk Assessments

Model and Report Review
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Section 2
Historical Project and Flood Analysis

2.1HISTORY OF REGION/RIVER

The Pearl River drains nearly 78,000 square miles in Mississippi and 900 in Louisiana, running from
Edinburg, Mississippi to near the Rigolets at the Gulf of America. Spanish Explorers discovered the river
in 1519. In 1699 Jean-Baptiste Le Moyne, Sieur de Bienville named the stream La Riviere des Perles- a
translation of the Acolapissa Indian name. In July and August 1732, Lt. Sieur Louis Joseph Guillaume de
Regis du Roullet explored the Pearl River from source to mouth. He reported a land empty of humans,
likely due to the spread of recently introduced European diseases and the recent Choctaw-Chickasaw
wars and noted a draft of driftwood choking the lower river. This report was repeated by Andrew Ellicott
in 1798. After the war of 1812, the United States began to settle the areas near the mouth of the Pearl
River. (Mississippi Encyclopedia 2018) The river was cleared of driftwood to the 315t parallel, but
Natchez residents blocked further development of the river. (National Geographic 2023)

Mississippi became a state in 1817; and Andrew Jackson and General Thomas Hinds negotiated the

Treaty of D 0 a KStarsd with the Choctaw Indian Nation in 1820, where 5 million acres in central and

western Mississippi were opened to settlement. (Britannica 2023) Three commissioners were ordered to
place and survey a new capital city in the center of the state. The exact center of the state was a

swamp, so the commissioners located the city just down the Pearl River to the southeast, at the site of
LaFl eurdos Bl uff, a s maiCanadvan tratlealguas LéFewr.{TtheeCity db Jackdom e n ¢
Mississippi 2023)

The Choctaw was the first steamboat to make it to Jackson in 1835, and by 1840 there was regular

traffic along the river, only traveling as far north as Jackson during higher river stages. (Sea Coast Echo
2022) By 1856, the Pearl, which had maintained channel stability and water clarity, became threatened
environmentally. Planters and rivermen cut off river bends to increasethewat er 6 s fl ow r at
shorten distances along the river, but this loss of pool increased flooding. In addition, timber clearance

on the banks increased silting and erosion. Nevertheless, the Pearl remained a key transportation

highway until the Civil War. (Mississippi Encyclopedia 2018)

The city of Jackson was occupied multiple times and destroyed by Union Troops during the Civil War,
and the city moved toward recovery in the following decades. The arrival of new railroads in the 1880s
and discovery of natural gas fields in the 1930s helped to improve recovery and economic growth.
(Britannica 2023)

2.2EARLIEST RECORDED EVENTS- 1874 TO 1902

The earliest recorded events are a series of floods occurring between 1874 and 1902. Peak stage/flow
measurements are available from 1874, and stage data is available at the Jackson gage from 1901 to
the present. USACE added the floods of April 25, 1874, December 5, 1880, and April 21, 1900, to the
gage record from data provided by residents and newspaper records. Periodic weather observations are
also available from 1849-1871 and 1873-1876 prior to the gage development to help inform the historical




Pearl River Basin, Mississippi Federal Flood Risk Management
Project Draft Appendix E 1 Hydrologic and Hydraulic Model

flood record. The 1902 event was the historical flood of record with a recorded discharge of 85,000 cubic
feet per second (cfs). (Grice 2006, USGS 2023)

2.3J.H. FEWELL WATER TREATMENT PLANT (WTP) AND WEIR-1915

In 1915, to ensure a reliable source of water supply, the city of Jackson constructed the J. H. Fewell
WTP located at river mile (RM) 290.7. A weir was later constructed.J acksonds current
draws on this weir, along with the O.B. Curtis WTP, which withdraws water from the Ross Barnett
Reservoir.

2.4ROSS BARNETT-1965

The Ross Barnett Reservoir is a 33,000-acre impoundment just upstream of Jackson, Mississippi. The
lake provides water supply for the city of Jackson and various recreational opportunities. Construction
began in 1960, and the lake reached full pool by 1965. The Pearl River Valley Water Supply District
maintains the reservoir between 296 to 297.5 feet.

Although the reservoir does not have a flood reduction mission, in recent years the reservoir has been
operating under large inflow events in conjunction with the Lower Mississippi River Forecast Center and
USACEOGs Vicksburg District to implement future
decrease peak releases for events with a forecasted peak discharge above 35,000 cfs. The principal
spillway consists of ten (10) 40-foot (width) by 21- foot (height) gates with a discharge capacity of
180,000 cfs. The emergency spillway is a fuse plug type with a discharge capacity of 70,000 cfs. (State
of Mississippi 2023; FTN Associates 2011)

2.5BRIDGES IN THE AREA-1960S

There are many road crossings though the project reach, many of which were constructed in the 1960s.
Table E1-1 lists each crossing from upstream to downstream and Figure E1-1 provides a profile plot of
the peak of the 2020 flood event showing approximated water surface increases occurring due to the
constrictions at each crossing.

W
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Table E1-1. Listing of Local Bridges with Date of Construction (Road

Crossings: Clarion Leger 2023)

Bridge Location

Date of Construction/ Major Reconstruction

Highway 25 (West) 1965/2001
Highway 25 (East) 1965/2001
Highway 25 Relief (West) 1965/2001
Highway 25 Relief (East) 1965/2001

Abandoned Railroad (GM&O)

1927 (Historical Marker Database)

I-55 over Pearl (North) 1967/1998
I-55 over Pearl (South) 1967/1997
Silas Brown/Woodrow Wilson (Old Brandon Road) 1925/2003

KCS Railroad 1838/1868 (Newspapers.com 2023)
Highway 80 1938

120 (West) 1965

120 (East) 1965/1998

CN Railroad Unknown

**Many of the older bridges have been modified/rebuilt since dates listed.
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Figure E1-1. Water Profile Showing Backwater at Bridge
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2.6 FEDERAL LEVEES AND CHANNEL STRAIGHTENING-1960's

The Jackson Fairgrounds and East Jackson Levees were authorized in the 1960 Flood Control Act, with
construction completed in 1968. This work included two earthen embankments, 5.34 miles of river
channel work (a new wider channel was created with overbank areas between the levees), four gated
outlets, and two pumping plants. (Rankin Hinds 2021, figure E1-2).

T

T

Figure E1-2. Levees and Channel Straightening
Source: (Rankin Hinds 2021)

2.7APRIL 1979

The winter of 1978-1979 was exceptionally wet: December and January received at least 150% above
normal rainfall, and February i April 9" also received well above average precipitation. On April 11, a
squall line associated with a slow-moving cold front began to move over the area. Four to five inches of
rainfall fell over the Jackson Metropolitan Area and induced flash flooding. The National Weather
Service office in the Jackson area measured 4.5 inches of rainfall accumulation in just over an hour.
(NWS 20234, b)

The cold front continued to western Mississippi on April 12" and became stationary. Eight to ten inches
of rain fell over the headwaters of the Pearl, Noxubee, and Tombigbee Rivers in one day. Total rainfall
for the basin for the event is shown in the graphic below. (NWS 2023a, b), see Figure E 1-3.
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LMRFC Daily Precipitation Archive Project

Storm Total Precipitation
1979-04-11 to 1979-04-14

Figure E 1-3. Total Rainfall 1979 Event

Source: (NWS 2023a)

At 6 a.m. Friday morning, April 13, the river was at 33.5 feet and rising rapidly. The water due to the river
flooding began impacting some homes and businesses at about 34 feet. Later in the day the reservoir
officials [after coordination with USACE and the National Weather Service (NWS)] decided to try and
lower the reservoir pool to provide storage for large inflows forecasted in the next few days. By April 14t
the historic flood of record (1902- 37.5 feet) was exceeded, and the stage continued to rise rapidly. 1-55
South was closed at approximately 5 p.m. on April 14" when water began to encroach in multiple
places. (NWS 2023a, b) (Hederman, 1979) (Figure E 1-4)

On Easter Sunday, April 15", wide streams of water began to overtop the fairground levee. Workers
attempted to plug the gaps but were unable to stop the floodwater from flanking the levee at Fortification
Street. By late Monday the Ross Barnett Dam, which now held a record pool, began showing signs of
stress, and emergency workers reinforced weak spots. Peak flows into the reservoir were estimated at
160,000 cfs. (NWS 2023a, b) (Hederman, 1979)

On the Rankin County side of the river, hundreds, perhaps thousands, of volunteers worked feverishly
night and day to keep the levees intact. By the time they were through, they had added about 3 feet to
their levee. (NWS 2023a, b) (Hederman, 1979).

The river crested at 43.28 feet around 3 p.m. on Tuesday, April 17™. Many homes in the northeast
section of the city were under water for a week. Many businesses in the downtown area were flooded by
backwater from a creek that runs through town. Other businesses were impacted when the river flanked
around the levee. (NWS 2023a, b) (Hederman, 1979) (Figure E 1-5).
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(Source: USGS 2023d)




Pearl River Basin, Mississippi Federal Flood Risk Management
Project Draft Appendix E i Hydrologic and Hydraulic Model

L 2 e ‘3 o
ol LR i

Figure E1-5. Inundation Extent 1979 Flood

(Source: USGS 2023a)
2.8 APRIL 1983

In May 1983 another severe rainfall in the upper Pearl River Basin generated a peak inflow into the
Ross Barnett Reservoir of 117,000 cfs. Downstream of the dam, the peak at the Jackson gage was
78,000 cfs. The resulting peak stage at the Jackson Gage was 39.6 feet, the second highest recorded
peak stage. (Rankin Hinds 2021)
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2.9LEVEE EXTENSION T 1984

The Fortification Street Levee Extension to the Jackson Fairgrounds levee was authorized and funded in
the 1984 Jobs Bill and completed in 1984. This extension involved building up Fortification at the 1-55
Northbound Access Ramp, adding a side fill levee on the river side of the ramp, and providing dikes
across the Interstate 55 median and the ditch on the west side of the southbound lane of the interstate.
(USACE 1985) (Figure E 1-6).

o

Figure E 1-6. 1984 Levee Extension to Prevent Flanking

(Source: Left: Final Rankin Hinds EIS, 2022; right: National Levee Database)

2.10 CLEARING-1983 TO 1985

In 1983, channel modification was conducted at the Highway 25 bridge, which consisted of removing
material from the west bank of the Pearl River approximately 600 feet upstream and downstream of the
bridge to increase the conveyance of the stream at that location. The Pearl River Basin Development
District (PRBDD) completed this work in 1983.

A 3.3-Mile-Long overbank clearing, and channel enlargement work was also authorized in the
supplemental Appropriations Bill of Fiscal Year 1983 and completed in 1985. This project consisted of
237 acres of complete clearing, 20 acres of selective clearing, 89 acres of partial clearing, and the
placement of riprap around some bridges. The Pearl River Basin Development District was also the
sponsor of this activity.
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2.11 ADDITIONAL PUMP CAPACITY (1993)

The Jackson East Levee Pumping Station consists of four 67,000 gallon per minute or 150 cfs pumps.
Three of these pumps are contained in the same building and were constructed in 1968. In 1993, the
local sponsor, Rankin-Hinds Pearl River Flood and Drainage Control District constructed an additional
pump adjacent to the existing pumping station. The pump platform was placed in the approach channel
to the existing gravity structure (USACE 2012a)

Three identical pumps are installed in the Fairgrounds Pumping Station. The station was constructed in
1966 as part of the Jackson Flood Control Project. The station capacity was increased in 1996 by the
addition of a new 42 inches vertical shaft pump rated at 20,000 gallons per minute (GPM) at 15 feet. The
station has a total pumping capacity of 40,100 GPM when pumping against a static head of 19.0 feet.
(USACE 2012b)

2.12 MOWING/SPRAYING- 2013/2014

PRPRBDD removed excess vegetation from the locations and resumed regular O&M (herbicide
treatment on a 3-to-5-year interval) in the 2013/2014 time period.

The Pearl River Basin Development District (PRBDD) areas of O&M responsibility were transferred to
the Rankin-Hinds Pearl River Flood and Drainage Control District when the PRBDD closed in 2018. The
district no longer had adequate funding due to decreased participation and lack of grants and federal
funding. (Thompson 2017) Rankin-Hinds has continued to mow and maintain vegetation in these areas
since this time February 2020.

A very wet January and February led to a saturated river system. Then between February 10 and 13, a
swath of 5 to 10 inches of rain fell over the Pearl, Big Black, and Tombigbee Rivers. (NWS 2023c).
Reference figure E 1-7 for rainfall totals.

National Weather Service Jackson Mississippi
Heavy Rainfall: February 10-13, 2020
Analysis Data Source: AHPS and Regional Observations

Figure E1-7. 2020 Rainfall Totals

(Source: USGS 2023c)
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The river crested at 36.7 feet at the Jackson Gage on February 17th and was the 3rd highest crest of

the gagedbs period of record. Roughly 120 homes an
many more businesses and homes were temporarily inaccessible due to roadway overtopping. No

levees were overtopped during this event. (NWS 2023c). Figure E 1-8 depicts the extent of inundation in
2020.

2.13 LOADING DIFFERENCES

When looking back at the flows from the 1983 event, the river was now pushing MORE water though the
gauge at LOWER stages -- NWS Story map. The 2020 Flood Event was devastating but could have
been much worse.

When evaluating why the stages were lower for higher flows, fi it is hard to precisely know the reason,

but there are several theories. One insists that the riverbed has changed drastically due to some of the

higher discharges from the Reservoir causing sand and silt to be picked up and carried downstream.

Another theory: after the 1983 flood, the land between the levee in Jackson was clear cut of all the trees

and in the recent years the levee board has been keeping the grass mowed. This would cut down on the
friction between theriverandt he ground and all ow the water to mo
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AAnot her interesting factor in this flood had to
operations. Originally the Reservoir was built as a recreational and water supply lake and NOT for the
purpose of flood control. In 2019 though, the Reservoir officials made the decision to keep the winter

lake levels lower than normal because an aquatic plant pest called GiantSal vi ni a € Wel | ,
lower lake levels, the Reservoir was able to act (in part) like a flood control reservoir and hold back

some of the flood waters which would normally hayv
measure how much storing 3.5 feet of water across the lake was able to shave the peak flow, but it is
estimated that the stage at Jackson could have beenatleast1-1 . 5 ft hi gher . 06 ( NWS

Other significant differences include the levee extension in 1984, and the increased pump capacity that
was installed in the 1990s, which reduces flash flooding due interior drainage.

During the 2020 event, further discrepancies were noted between what was happening and previous
events. The neighborhoods north of Lakeland Drive were experiencing flooding more than expected with
a 38 feet river stage at the Jackson gauge while the areas south of Lakeland Drive, particularly in
downtown Jackson, were experiencing flood patterns more typical of previous events. (NWS 2023c)
(figure E1-9, E1-10). Table E1-2 presents the 1983 and 2020 stage and flow data.

£ Dty
d Overflow

pT |
Bridge

i

Figure E 1-9. Lakeland Drive/HWY 25 Bridg an
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Figure E1-10. Updated Rating Curve with Discharge Measurements
Table E1-2. 1983 and 2020 Stage and Flow Data
Flood Event Year Ross Barnett Release (CFS) [Flow at Hwy 80 Gage (CFS) [Elevation at Hwy 80 Gage

(Feet, NAVD 88)

1983 85,000 (prev. 78,000) 79,500 272.9

2020 78,361 77,300 270.0
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2.14 ROSS BARNETT RELEASE DISCREPANCY

Along with the channel efficiency adjustments, the Ross Barnett Reservoir releases were

underestimated prior to 1999. It is noted in the 1999 Downstream Impact and Reservoir Regulation

Flood Control and Development Plan for the Jackson Metropolitan Area (source, 1999) t hat dApar
problem may be in the way the reservoir calcul ate
construction plans indicates that the cables which elevate the gates, produce lift in excess of the amount
calculated. If we are correct, the reservoir is understating discharges during major floods (such as the

1979 flood) by about 10%. Tables included in this document indicate that at the maximum pool of 300

feet mean sea level (MSL) (1979 was at elevation 299.9) flows could have been miscalculated by as

much as 15,000 cfs.)

This revises the original 1979 Ross Barnett Discharge from 124,500 CFS to 137,000 CFS, and the 1983
peak discharge from 78,000 to 85,000. The Ross Barnett Reservoir operators updated their reporting
method in at some point between the 1983 flood event and the 1999 report described in the section and
therefore all recent peaks are considered valid (Table E1-3 and Figures E1-11 thru 14).

Table E1-3. Rating Adjustments at the Ross Barnett Reservoir

Water @ 3 0 6L

Gate Elevation Calculated Flow Rate Reported Flow Rate Discrepancy
288 125500 112000 13,500

289 135000 121000 14,000

290 144000 131400 12,600

291 154000 139000 15,000

292 163500 149000 14,500
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2.15 VARIOUS PEARL RIVER STUDIES-1970-PRESENT

Various studies have been completed in the Jackson MSA in recent history. Table E1-4 summarizes
these studies.

Table E1-4. Various Pearl River Studies Occurring Since 1970

Reconnaissance FRM and November 1990: Report Released. No economically justifiable

Bank Stabilization Study Report plan was identified, and

for Caney Creek, MS further studies were not
recommended.

Draft Feasibility Flood Risk 1996: DRAFT Report released with recommendation of the July 1998: was found to be
Reduction Report for Jackson |comprehensive levee plan. not implementable due to
Metropolitan Area, MS lack of local support.

DRAFT Flood Control, Pearl  [2007: DRAFT Report released. No plan recommended but
River Basin, Mississippi, Comprehensive Levee Plan was economically justified and the
Jackson Metropolitan Area, Lefleur Lakes (LL) Plan was found not justified due to not
Mississippi, Feasibility and EIS |meeting environmental policy objectives.

ATR Summary Report for the June 2020: ATR of the draft and final report products from June
Pearl River Watershed 2017 to April 2020. ATR was closed with significant concerns
Integrated Feasibility Report  [that were identified during review of the final report documents.
and Environmental Impact
Statement

Letter Report for Water and December 2022: Mississippi Division approved the Letter
Wastewater Infrastructure, Report for increment of work for the Savanna Street WWTP
Jackson, MS Savanna Street  |Improvements

WWTP Improvements
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Section 3
Project Description and Design
The NFI Section 211 Report final array of alterna
il evee plano (Alternative B) and a Achannel <cl ear

USACE developed new plans to include the Modified Nonstructural plan, Al, and two structural USACE
Combination Thereof (CTO) alternatives, Alternative D1 and E1. The CTO Alternatives (Section 3104
Authority) may be comprised of a Nonstructural components and flood damage risk reduction structural
features.

USACE modeling considered a variety of upgrades to the Rankin Hinds modeling effort. 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 ft for the 2020 event.

Levee Setbacks were removed from this plan as it was determined that these features would provide
limited flood risk reduction benefits. Demolition of the existing weir was removed from this plan as the
existing weir is submerged and does not impede water flow. The existing weir would also be necessary
to maintain adequate water supply should a new weir not be constructed.

3.1NFI Alternative Description-ii C 0

The Nonfederal Interest, the Rankin Hinds Flood Control District produced a Draft EIS in June 2018 and
a final EIS in June 2022 for the Pearl River at Jackson Metropolitan Statistical Area (MSA). The locally
pref er r @&dbitigndl @ardination occurred between USACE and the NFI to provide the clarified
project description for this alternative. Alternative C realized flood risk management through removing
areas that constrict the floodplain along with widening and deepening of the channel and floodplain
within the project footprint, thereby improving downstream conveyance of water through the project area
and lowering the water surface elevation of the river in some places within the project area by as much
as 8 feet (2.4 m). Alternative C consists of the construction of channel improvements, demolition of the
existing weir near the J. H. Fewell WTP site and construction of a new weir with a low- flow gate
structure further downstream for water supply to be continued while simultaneously creating an area of
surface water for recreational opportunities, Federal levee improvements (excavated material plan), and
upgrading an existing non-Federal ring levee with slurry wall around the Savannah Street WWTP.

Construction of the project will require relocations and/or improvements to various public and private

utilities and infrastructure, mitigating potential Hazardous, Toxic, and Radioactive Waste (HTRW) and

other hazardous waste sites within the floodplain, avoidance and minimization features required under

the Environmental Site Assessment, and the creation of new habitat mitigation areas to offset losses
within the projectbés construction footprint areas
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3.2Channel Improvements

Channel improvements consist of excavating areas along the Pearl River, to improve conveyance from
RM 284 to 294. Excavation depths will vary between 5-20 feet to meet the proposed bottom elevation of
248.0 Feet National Geodetic Vertical Datum of 1929 (NGVD 29). The preliminary project layout also
includes islands within the channel improvement excavation area that will be maintained and/or
expanded upon from RM 289.5 to RM 292.0. The existing river channel would not be widened, instead
excavation of the overbank areas would occur. The footprint of the channel overbank improvements
overlay and extend downstream of the previous channel realignment/creation work.

3.3Hardpoints at Base of Tributary

Multiple tributary inflow points exist within this reach and Alternative C will add a hardpoint, via a riprap
chute to prevent backward erosion at each tributary inflow where the excavation of overbanks decreased
the tributary channel bottom elevation at or near the confluence of those tributaries with the Pearl River.

3.4 Maintenance and Reinforcement of Bridge Abutments

Stabilization or armoring, such as riprap, slope paving, slide repairs, etc., would be required due to

changed river conditions and will be carried out prior to clearing and any major channel work. When

additional information becomes available during later phases of study, adjustments to the design can

and will be made to reduce potential impacts. Any proposed countermeasure design and implementation

wi || be conducted with MDOTG6s concurrence, review

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 act as a leg or support for a bridge. A bentis a
combination of the cap and the pile. 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 later phases of study. If avoidance is not possible, then
coordination with the operating entity to determine specific requirements of each bridge will be
conducted during later phases of study. All alterations of railroad bridges would be in accordance with
Section 3 of the 1946 Flood Control Act (22 USC 701p).
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& Proposed Channe! Inprovements
& Proposes Fil Areas
& Proposed Weir

Figure 5-2, Plan View of Channel Improvement Alternative

Figure E2-2. Plan View of Proposed Channel Improvements, Excavated Material Plan, & Weir

3.5 Excavated Material Plan

Federal levees exist within much of this reach and Alternative C would use the existing levees, upgraded
with excess excavation placed behind them. Excavated fill would be placed in designated disposal areas
on the protected side of existing levees. These areas would be graded to be at the same elevation or
lower than existing levees, compacted for suitably for future land development, and grassed to establish
long-term erosion control. Additional riprap or other armoring would be placed as required during the
final grading operations.

The excavated material disposal fill areas placed on the protected side of levees would impact
approximately 465.6 acres (188.4 ha). The new land mass created behind the levees would range from
200 to over 1,000 feet (121.9-304.8 m) in width. If any structures are to be built on top of any portion of
the maintenance berm designed or used a seepage control, the berms would be overbuilt and utilities or
any other structure or penetrations would be limited to within the overbuilt section. Penetrations trough
the berm could become seepage exit points, and this is specified to limit fracture through the main berm.
Where water would be permanently ponded against the riverside slope, these areas would require a 40-
foot-wide semi-compacted impervious riverside maintenance berm to limit seepage through the levee.

3.6 Structure Demolition

In the area surrounding the J. H. Fewell WTP, Plan C calls for the demolition of the J.H. Fewell Weir
located at RM 291, which is currently set to approximate elevation 250 feet. Dredging would be
conducted to elevation 248 feet. It is undetermined if the water intake structures and access points of
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the J. H. Fewell WTP would need further modification. Additionally, demolition may also be required for
all or part of the abandoned GM&N/GM&O Railroad Bridge. The length of area (including the island)
directly along the railroad bridge is approximately 3,600 feet.

3.7Construction of New Weir with Fish Passage

The demolished weir would be replaced with a new weir constructed downstream near RM 284.3 at the
south end of the channel improvements area. The purpose of the new weir would be to maintain the
baseline low-water level for water supply at the J. H. Fewell WTP within the channel improvements area.
The new weir would provide for a significantly larger body of water within the Pearl River channel to the
north of the weir. Downstream low-water hydrologic flows (extreme drought condition minimum flows)
within the Pearl River channel would be maintained by means of a 12 x 12-foot low-flow gate. The gate
is also required for any future maintenance which requires drawdown of the lake. Portions of weir would
be submerged thereby allowing excess water to pass downstream. As opposed to the existing weir, the
replacement weir would be constructed to a higher elevation of 258 NGVD vs. the current of 250 NGVD,
and a larger width of 1,500 feet along an approximately 1 mile (1.6 km) stretch on the southern end of
the proposed channel improvements area. This weir would impound an area of approximately 2600
acres. Baffle blocks to help prevent floating solids from flowing over the weir are part of the conceptual
designs. Further, additional excavation for the fish ladder would occur along the left descending bank of
the relocated weir in the project area. The fish ladder has been conceptually designed to be
approximately 7,300 feet (2,225.0 m) in length. The fish passage design will be coordinated with The
Service and state agencies during later phases of study.

The proposed weir meets USACE and State criteria to be defined as a dam based on the height of the
structure and water storage. Additional costs were added to the NFI project cost to account for a
redesign and constructing the weir to higher USACE and State criteria for a dam. Rough cost estimates
were derived using some unit costs from the NFI. A more refined cost estimate would be done once the
dam is redesigned to meet USACE and State criteria.

3.8 Savannah Street WWTP Levee

An existing non-Federal levee protects the Savanna Street WWTP near RM 282. As part of Alternative
C, the levee would undergo maintenance and additional upgrades, so the levee meets the freeboard
needed for certification for a 1 percent AEP flood event in advance of the main construction phases
(Figure E2-2). 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. If needed, a slurry wall for seepage
mitigation would be added.
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Figure E2-3. Proposed Federalized Levee at WWTP

3.9Interior Drainage Evacuation for Existing Levee

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 structure is
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 0.01% AEP interior drainage flow, and the pumps
were originally designed for a smaller event.

The proposed new weir would maintain a minimum pool at elevation 258.0 ft. As a result, the drainage
structures would have always at least 9 ft of water on the structures and would no longer be able to
operate in order to prevent the new reservoir from flooding the interior leveed areas. Additional pumping
capacity would be needed to mitigate for the loss of capacity of the drainage structures. In addition,
some of the proposed fill areas in the NFI plan would fill in part of the sump that is used to store water
for pumping. The NFI did not perform an interior flooding analysis to determine mitigation features for
the loss of the use of the drainage structures.
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3.10 Alternative Al
Non-Structural Component

The nonstructural analysis was based on an inventory of residential and non-residential structures that
USACE developed in 2023 using the National Structural Inventory version 2.0. An assessment of
structures located in the 10 percent, 4 percent, 2 percent, and 1 percent AEP floodplains was performed
for the portions of the study area that are subject to flooding from the main stem of the Pearl River and
backwater flooding on the tributaries. Elevation and floodproofing were considered to determine the
effectiveness of a nonstructural alternative. For the analysis, residential structures were to be elevated
to the 1% 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.

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.

These structures have been identified to be preliminarily eligible for the nonstructural alternative. Due to
feedback from public meetings in May and June 2023 requesting the option to have properties acquired,
the option of nonstructural property acquisition (buyout) on a voluntary basis (if a wavier is received for
this action, if not mandatory acquisition would occur) is included in the nonstructural implementation
plan (Appendix N).

Table 2-1. Nonstructural Plan Al Structure Type Eligibility

Structure Type ~ [Private- Residential- Non- Residential- Nonresidential
Public [Non- S A
. Historic Historic
Profit
Property Acquisition & Structure
. . X X X X
Demol i tion
Property Acquisition Structure
/ X X X X X
Relocation
Structure El evat X X X
Structure Dry floodproofing X X
Structure Wet f|I X X X

Retrofitting of X X X




Pearl River Basin, Mississippi Federal Flood Risk Management
Project Draft Appendix E i Hydrologic and Hydraulic Model

Levee Addition to Alternative Al- 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 | evee would provide addi
of high density devel oped n edogthemnorth hydhe Nath CaitiniCleb ar e
Circle and Beechcrest Drive on the south. 't is
homes. The | evee wil/ range from natur al high gr

the with-project 100-year flood event with 90 percent assurance levels in PED.

E RASMapper Plot

Water Surface Elevation on ‘Levee: Levee 1°

— 200yearhigh WSE 'Max'
— E-200yr WSE 'Max'
285 - | | 1 - t T T == HMSTerrain2'Profile
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Figure 2-4. 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 wil|l be 1006 | ong, 360 reinforced conc
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, preventing storm water pollution,
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and providing environmental protection. Constructing the project will require relocations and/or
improvements to various public and private utilities and infrastructure.

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 for some small areas 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.

Figure2-5. Proposed Canton Club Levee (orange

3.11 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
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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.

3.12 Alternative Combination Thereof Plans (D1 and E1)

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.

3.13 Al ternatives D1 and E1 Feature Summary

Table 2-2 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.

Table 2-2. Alternatives D1 and E1 (Comparison with and Without Weir)

Feature ALT D1 ALT E15 Units

Quantity Quantity

Channel Overbank Improvements

Clearing and Grubbi9514 9514 acres

Excavation Area 954 9514 acres

Excavation Volume 9.38 9.38 MCY

Inducements 11 11 Structures - 100-year

81 51 flood or more frequent

Acres - 100-year flood
or more frequent

Excavated Material Plan

Clearing and Grubbi523 523 acres

Fill Ar ea 523 523 acres
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Features Created due to Excavation

Hard Point in tributary channels to 525 525 Feet (cross
prevent tributary incision

Stabilization or armoring for bridge 7 7 bridges
abut ment s

Stabilization or armoring for RR bridge |1 1 bridges

abut ment s

Slurry Wall Savanna Street WWTP 6, 000 6, 000 feet

Savanna Street WWTP Levee Raise N/ A N/ A Levee was verified by to
have sufficient height

J W Fewell and Mays Lake Armoring 98, 000 98, 000 Tons-r o ¢ k

Weir and Associated Features

Weir and new gate 1 0 each

Water Surface Area 1556 total 0 added acres

Seepage Jackson East 1 0 each

Seepage Jackson Fairgrounds 1 0 each

Pump Station 360 0 cfs

=
o
D
QD
(@]
>0

Other interior drainage featuresi Existing
Levee Jackson East Fairgrounds

Levee Features

Canton Club Levee 1.4 1.4 mil es
McLeod Levee 2.3 2.3 mil es
Richland Levee 1.15 1.15 mil es
Cany Creek Levee 0.75t0 1 0.75t0 1 mi |l es

Recreational Features

Utility Relocation 1 1 each
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RV, Tent Camping 150 150 each
Fishing Piers 6 6 each
Boat Ramp and Parking 6 6 lane

Trails 79,000 79,000 ' inear feet
OPERATI ONS AND MAI NTENANCE

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

Rock Armoring 0 1 each
New Levee Systems 4 4 each
Forested Wetlands and Uplands Habitat |1 1 11 events
Monitoring

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

fish passage channel

Recreational Features 1 1 each

MI' TI GATI ON

T&E-Fish Passage 5000-6000 0 feet
Ceplcenertofcbsote sty : structure
Oxbow and Ponding (Lacustrine

Mitigation) 0 105 acres
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Forested Wetlands and Uplands

Mitigation 5,512171 11,612 5,51271 11,612 acres
T&E- Sandbar surveys within 90 90 events/year
construction area(s) every 2-days during

construction and the nesting season

(May 17 October 3) (90/year)

T&E- Capture, tag, and relocation of 827 0 turtles
listed turtles

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

release

T&E-Ri ver bank preser|[10 0 River Miles
T&E- Revegetate riverbanks/ water 42 77 acres
Surface edges

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

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

T&E-Wat er velocity mfl0 0 events
T&E- Water quality monitoring 6 0 events
T&E- sedimentation analysis 1 1 study

3.14 Components of Alterative D and E

Alternative D1 and E1 provide 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 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.
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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, powerlines, or similar 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.

3.15 Channel | mpr ovements

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

OVERBANK EXCAVATION
! WATER LEVEL

XISTING
RIVER
CHANNEL

Figure2-6. Channel | mprovements with a Reloca

Existing levees will remain in place and will be maintained to increase this control and to aid in haul
access. Excavation | imits near the existing | evee
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 existi

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 site would be inundated between 1
and 10 percent of the time per month throughout the construction period. The percentage of time each
month that a flow would be exceeded is shown in Figure 2-7 below. This is compared to the months of
year construction would be most likely to occur.
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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 i 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, where excavation is planned near the levee toe. The sponsor will need to insure a
clean site in locations of active construction. 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. Individual
structures (homes and businesses) will be impacted, and the design of the Canton Club Levee will need
to be refined.

Flow, CFS - 9800 to hit 252 at jackson gage, 1300 to hit 256 at Jackson gage. Upstream will inundate sooner, as no slope on
excavation.

Percent time
exceeded. JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC

0.1 46,210 68,267 53,502 111,545 72,551 45854 28106 47,950 28563 25511 3L103 63455
0.2 43,687 53,970 44200 79,362 60,381 39,899 23045 2420 23680 25100 29534 58015
0.5 38,361 44672 399% 48772 43112 22,709 16,433 15,118 15700 22801 20,674 43200
1 33,487 40,586 37,181 45100 30,712 16,818 12306 11,306 11,508 16,678 15,679 32,925
2 30,674 32,624 31,948 39,518 23836 11,600 9622 7734 8168 11256 12,858 27,000
5 23,200 26,000 24,210 27,900 17,130 7319 6139 3883 3120 4556 7874 16,400

10 17,100 20,920 15,000 20,700 11,500 4325 3788 2312 15480 1880 4718 10,700
15 12,900 17,200 16,400 16,635 8659 2951 2330 1689 100 1077 2909 8218
20 10,500 14,900 14,200 13,800 7050 2248 1870 13680 786 728 2080 6460
30 7611 10,800 10,700 9577 4268 1,3%0 1148 857 520 paie) 1100 4200
40 6018 7970 8318 6960 2554 923 761 627 403 333 659 2700
50 4550 6140 6615 5055 1,650 620 542 258 328 280 424 1,880
60 3190 4750 5310 3543 1,140 463 406 385 233 242 313 1,230
70 2250 B 4030 2383 783 361 317 307 250 211 255 793
80 1,450 2440 2810 1510 508 306 273 260 pat) 180 205 247

90 819 1,460 1800 765 Eral 250 236 219 178 12 140 262
95 530 1,000 1,130 474 261 215 205 184 151 104 110 215
99 255 33 480 283 213 137 156 136 92 81 88 145
99.9 218 258 284 224 160 57 105 103 60 65 67 96

Figure 2-7. Exceedance Calculations, Showing Amount of Time Construction Site will be Flooded per Month
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Station 10+00 through 140+00. Specific items included in this reach are the 1-20 Interstate bridges (Sta.
95+00+) as well as the U.S. Highway 80 (Sta. 110+00), Old Brandon Road (Sta. 135+00+), and railroad
bridges (Sta. 70+00%, 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.

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. Depending on the final design, Mayes Lake (Sta. 310+00+) may need
tie-in work to maintain its current level. A determination about the tie-in work would be made during the
PED phase. 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 some of this structure would 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 through
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.
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3.16 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 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.
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
Table 2-3. 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.
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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 Pearl River Basin, Mississippi Federal Flood Risk
Management Project, 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 |l ocations andcosteddsi me
government would be placing this fill. This wi.l

3.17 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 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 LIiDAR 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.
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Table2-4. Tri butary Stream Bank and Bed

Creek Name LB/RB (Descending channel Wi dthHei ght of
Bank)

Bel haven Right N/ A 0
Twin Lake B 110 0.5
Eubanks Right N/ A 0
Twin Lake A 50 0.5
Town Ri ght N/ A 0
Creosote Slough 50 5
Lynch Ri ght N/ A 0
Prairie Branch Left 90 1.69
Culvert Fairgrounds LevRight N/ A 0
Culvert East Jackson LeLeft 50 1.5
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Torvain Profile Mot T orvaum Profite Mot

Figure2-8. Terrain across and along the Prairie Br

3.18 Stabilization of Bridges

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
coll aborate with the Flood Contr ol District in
countermeasures are included, if determined nec
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 MDOT6s 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
pier is a concrete post that is driven into the ground to act as a leg or support for a bridge. A bent is a
combination of the cap and the pier. Together, with other bents, piers and abutments act as supports for
the entire bridge.

3.19 Reinforcement 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

an

At
es
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would be in accordance with Section 3 of the 1946
the CN railroad bridge on the downstream portion of the excavation will need some additional hydraulic
protection. It is assumed that up to 18,000tonsofr oc k woul d be pl aced at t hi

3.20 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 rep

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.

Clay Cap PEARLRVER 100 YR SEEPAGE BOUNDARY

G TD W MW GO SH IO O T D D AR M A0 D D AD 3 . —
T T T T T T T T T T T T T T T T T odam 288 " T T T T T T T
B TOTAL HEAD BOUNDARY = LAGOON NORMA

TOTAL HEAD BOUNDARY = 100 YR FLODD LEVEL

EXT GRADIENT = 0.083 FTIFT

Cutoff Wall ~ 40 ft average depth

Figure2-10. Savanna Street Riverside Cutoff Wall
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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, MISSISSPP! CONCEFTUAL PLANS SHMEET
S FEDERAL FLOOD RISK MANAGEMENT PROJECT waTe
DATE ALGLET 2076 = RANKIN AND MINDS COUNTIES, e s e 1 8
Figure2-11. Pr oposed Federalized Levee at Savan

3.21 Armoring of Mays Lake and the JW Fewell Weir

Figure 2-12. Mayes Lake and J H Fewell Weir, as compared to the Excavation (blue) and Fill (tan)
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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, as these
features will be needed for a long construction period, as well as for drawdowns with the downstream
proposed weir, and 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.

Table 2-6 . Bank Protection at J W Fewel | We

Feature Vol ume (CubNotes:

Longitudinal Peaked Stone Toe 80, 000
Di ke, Tiebacks,

St one Bank Pavinlo, 000

Check Dam Di ke 8, 000

Earth Fil!]l 150, 000 Fill will be refined in PED. No additional cost,
as cost of handling and compacting already
accounted for in Fild!l

5

Figure 2-13. Stone Placement East Bank to protectthe Fewe |l | Tr eat ment Pl ant
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Line | Path | Polygon | Cirde | 3Dpath | 3D polygon
Measure the distance between multiple points on the ground

4,509.39 | Feet

Figure2-14. St one Pl acement West Bank to protect thla Fewe

Construction of New Weir and Gate with Fish Ladder

Alternative D1 calls for 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
larger 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 (Fewell), the weir would be constructed to a higher 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 immpound 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)
264 ||

o
\
A

249

244
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234
0 500 1000 1500 2000 2500

= Current Terrain (LIDAR) Excavated Terrain Dam Surface (Assumed)

Figure 2-15. Proposed Profile, Damming Surface of Weir across Channel and Overbank

Ther ecommended design is a concrete structure cons
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 sizeoft he pr oj ect . For est i me
of the weir was set at a constant elevation of 256 feet for the entire project with no separate weir
structure and | imits the average height of raishe st
section is the concrete steps on the back side of the structure that are designed to dissipate energy and
prevent the Adeath roll o6 effect that results in d
of feature is considered mandatoryforamoder n designed | ow 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(1524-1 829 m) i n | engt h.econ3tlucted dt ansahproxinsate 0.e04 feet/fiedt dlopeb

and tie into Conway Slough. The fish passage design wil/l be coc
state agencies during the PED phase.
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3.22 Weir Design

=5 Crest™~ 256 ft

/ _EESOEL ~252ft

- \\ | Al EL ~250ft
] Pl - i_ _L e

>+ 15 ft bottom width .

_ 10 ft
extension

Figure2-16. Weir Profile with Stepped Surface

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 jJump 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.

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). Ho
of the structure to mitigate excessive seepageandmai nt ain stability of the
extend completely through the alluvium into the underlyingover-c ons ol i dat ed <c | ay27f o
sheetpile is assumed that will have an average de

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 i this is the expected design.
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3.23 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

OFigure2-18. Low Fl ow Channel and Structureb

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 bott om t o ssuaead that this existing aceavwill have alreadysbeea excavated
to EL 252 feet prior to construction of the | ow f

The average depth of the | ow f | ow-feetwaledananhel botemie st i
assumed to match the current desigslwipaegtsh wi | MaXdien
that inclination the top bank of the channel will
sl opes wi |l be required due to the geotechnical ¢
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 stabili t y f ai | ur es. T
may need to be flattened to as shallow as 6H: 1V t
of shallow slopes are consistent with local practice in this geology and should be considered in the cost

e st i nThis will.effectively increase the amount of required excavation and top width of the low flow

channel
The exposed side slopes wildl be erodible and allu
with riprap in the bottom and along the entire si

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
inonelow-f | ow constructi on paestoicomdructitallirtthisraeyi whiahkpevidds y e
additional exposure to damage from annual floodingi whi ¢ h wi | | i ncrease the c
increase due to some flood damage could be in the range of 10 percent to 50 percent of total cost for
thisfeaturei depending on the magnitude of the flooding
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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 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

Figure2-19. Low Fl ow Gate?

3.24 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 sheetpile cutoff to be installed approximately 150 feet upstream of the weir centerline. This will
allow for the fildl placed within the riverAssumanne
this work is started during late summer and continues through early fall to make a more active

dewatering system unlikely.
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Excavation wil/ be required to remove all alluvia
All fill materials placed within the river plug will need to be select fill materials consisting of silty clays
(CL) or sandy clneed® be(fulycopmpacted.im F-12-s1chathick loose lifts to a minimum
of 95 percent maximum dry density from a Standar
will not be suitable. The current needtoexteratothe i s t

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 f eet . This central
into the upstream and downstream channel for 180 feet on either side until reach the channel bottom at
approxi mate EL 334 feet (Approximate 10H: 1V sl ope

The clay plug fill will need to be capped with riprap to prevent erosion. It is 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.

d
h
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, S0ft wide crest of plug at EL 252

10H:1V Plug Slope _—

Channel Bottom ~ EL 334 ft

10H:1V Plug Slope

Figure 2-21.

Profil e

of River Plug at Weir S

3.25

Costs of the fish passage were 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 NFI 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.

Fish Passage

A fish ladder would be excavated around the relocated weir within the project area. The fish ladder is
conceptually designed to be between 5,000 - 6,000 feet (1524-1829 m) in length. The fish ladder 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 ladder design would be
coordinated with US Fish and Wildlife, state

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. An image below demonstrates
the percent of time a given flow is exceededbas ed on exi sting dat a.

agen
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Flow, CFS - 1100 to 2000 cfs needed to maintain 5 ft channel

Percent
time
exceeded
JAN FEB MAR APR MAY JUN JuL AUG SEP OoCcT NOV DEC
0.1 46,210 68,267 53,502 111,545 72,591 45,854 28,106 47,990 28,963 25,911 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 16,433 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 35,518 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 3,889 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 12,900 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 14,900 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 4,268 1,350 1,148 897 520 440 1,100 4,200
40 6,018 7,970 8,318 6,960 2,554 523 7ol 627 403 333 659 2,700
50 4,550 6,140 6,615 5,055 1,650 640 342 A58 328 280 424 1,880
60 3,190 4,750 5,310 3,548 1,140 168 106 365 288 242 313 1,230
70 2,250 3,444 4,030 2,383 783 361 317 307 250 211 255 793
20 1,450 2,440 2,810 1,510 208 306 273 260 218 180 205 AA7
90 819 1,460 1,800 765 321 250 236 215 178 122 140 262
95 530 1,000 1,130 474 261 215 205 184 151 104 110 215
99 255 331 480 283 213 137 156 136 92 81 a8 146
99.9 218 238 284 224 160 57 105 103 60 65 67 96
Travel Up Travel Down

Figure 2-22. Exceedance Calculations, Showing Amount of Time Proposed Fish Passage would have sufficient flow
to achieve Purpose

3.26 Additional Weir Descriptions

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

Implementation of this alternative 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.
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Figure 2-23. Potential Sites for Incidental Recreational Features

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 through 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.

3.27 Jackson East Seepage

Additional features beyond existing fill are listed in the table below. Please note that the Jackson East
Levee has existing seepage issues on the far upstream end of this levee that are not impacted by the
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project and therefore are not corrected. The areas not impacted by this project that will continue to have
seepage concerns 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 i Contractor
furnished clay (CL) fill material will be compacted to a 95 percent standard proctor.

Table 2-7. Additional Seepage Mitigation-J ackson East Leveeb

Stationi [Solution Descriplengt h [Depth/ Width, L S Bl anke
Thickness, f e et
feet .
St ar IIE nd Thickness, |Length,
feet feet

210 + (2 4 0+ (North of Creosote site. Remedial (1 300 4 5 2 5 2 0
measurement needed based on
past performance seepage and
sand boil s.

3 0 2 + (3 0 4 + jCutoff wall due to limited spaceon 250 4 5 2 5 20
ri verside (RS)

312 + 4319 + jCutoff wall due to limited spaceon 7 0 0 4 5 2 5 20
RS and Past Perf

3 2 3 + (3 2 8 + jCutoff wall due to limited spaceon [5 50 4 5 2 5 20
RS and Past Perf

356 + 13 6 3 + jCutoff Wall- could be designed ata[9 0 0 4 5 2 5 20
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.

3 7 8 + 43 7 9 + 4Cutoff wall due to limited spaceon |1 0 0 4 5 2 5 2 0
RSandPastPer f or manc

389 + (39 7 + (Cutoff wall due to limited spaceon |8 0 0 4 5 2 5 2 0
RS and Past Perf

4 0 2 + 44 0 8 + (Cutoff wall due to exposed sands [5 50 4 5 2 5 2 0
on RS
Cutoff Wall at exiting Pump- 500 4 5 2 5 2 0
excavation nearb
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Figure 2-24. Work near Areas of HTRW Concern, Channel Overbank Excavation in Blue, near the Jackson East
Levee, with Site of Previous Creosote Plant on the interior of 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. 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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3.28 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.

Table 2-8. Additional Seepage Mitigation-J ackson Fairgrounds L

Station Sol uti on Description | engt[Depth \Width, LS Bl anket
Thickness, [f eet
feet .
St ar tEnd Thickness, [Length,
feet feet
25+ 0 (3 0 + 0 O |Cutoff on Landside. Fill on LS not possible |5 0 0 4 5 2 5 2 0

due to limited space. Recommended due to
past performance during high water level
event .

91+ 04030l 00 + O |Fill on Landside, near Pump Sump. Thisisa (9 0 0 5 7 5 N/ A N/ A
new berm requested; existing fill location/
acreage will be switched with this location in
PED.

3.29 |l nterior 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 even

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

¥

Figure2-25. Typical Pump Configuration?b

A new pump station wil/ be provided to pump these
360 (cubic feet per second) CFS at 19 f eetandovteat i c
the levee type with vertical axial/mixed flow pumps . The pumps al so have a m
requirement of 31.4 feet, which determines the mo
the required pump speed wil/ be used as the power
pumpstaton i s a mix of commercial and residential proc

90 CFSpumpsanda5"90 CFS pump as an installed redundancy
back-up power supplied by two 600 KW generators.
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Figure2-26. Ty pi cal Pump House Configuration

The relocated weir for Alternative D1 was placed upstream of the East Jackson Levee drainage
structure, so the pool should not i mpact the oper

3.31 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 gatesremainopen at base pool for
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
berefi ned as | evel of engineering design increases

3.32 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.
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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.

3.33 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.

3.34 Replacement Of Obsolete Aquatic Barrier (Weir Removal; Riverine Mitigation)

Riverine habitat restoration may be included in the project by replacement of obsolete aquatic barrier(s)
downstream of FRM project with a rock chute. Although not the proposed measure, this was used for
planning purposes as existing data is available and the resource agencies suggest that it could
potentially fully satisfy the riverine mitigation needs. Further analysis is needed to confirm this
assumption and would be conducted in subsequent phase(s). 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 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 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.
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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
Greenl 1956 9.1 840 6000 118 349.1 3373

Green2 1556 63.1 84.0 600.0 14.0 363.1 349.1
Green3 1836 108.5 35.8 137.5 17.3 3804 363.1
Greend4 1839 149.0 35.8 138.0 16.4 396.8 3804
GreenS5 1934 168.1 56.0 360.0 15.2 4120 3968
Green6 1906 181.7 36.0 145.0 9.2 421.2 41120
Barren1 1934 15.0 56.0 360.0 15.2 4120 39%.8
Rough1 1897 7.0 27.0 123.0 9.9 3733 3634

Figure2-27. Gr een River System Dam Removal Stud
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3.35 Creation of Oxbows and Ponds (Mitigation)

The creation of oxbow lakes and/or ponds would mitigate for lacustrine impacts due to the
implementation of Alternative E1. These lakes will 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 .

Table2-10.. Oxbow and Fishponds for Lacust

Pond/ Oxbo|Area A Additional Depth, (Beyond Additional Volume Ac-F 1 Length of
Excavation to Armoring
NE Oxbow 12 5 60 1350
LeFl eur's 17.5 5 87.5 2600
Pond 1 (3 8.9 5 44.5 600
Pond 2 (4 8. 2 5 41 0
Sout heast O 41. 8 5 209 1335
Sout h Oxbo 16. 9 5 84 .5 2450

Figure2-28. Oxbow/ Ponding Features 1 and 295
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Figure2-29. Oxbow/ Ponding Features 3 and 495

Figure2-30. Oxbow/ Ponding Features 5 and 699
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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 Alterna

3.36 MclLeod 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 with project 100-year flood event with 90 percent assurance
levels in PED.
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Figure 2-31. McLeod 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 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, 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.

low[0g,

Mead

Figure2-32. Pr oposed McLeod Club Levee (purpl e
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3.37 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 2-33. 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. 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 1006 | ong, 360 reinforced concrete pipes with
ditches and will require minor earthwork.
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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.

IS canton Club Cirigs

Figure2-34. Proposed Canton Club Levee (o0Orange
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3.38 Ri chl and 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 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. Itis 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 2-35. 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.
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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.

Figure2-36. Proposed Richland Levee (Purple




