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14 

Problems in the Study Area 

1. Severe rainfall in the Upper Pearl River Watershed causes a high risk of downstream flooding in 
the Study Area, threatening approximately 44,000 people and approximately 5,000 structures. 

2. High risk of flooding threatens critical infrastructure, including an existing wastewater treatment 
facility. 

3. Major transportation routes and evacuation routes become impassible and damaged during 
flood events in the Study Area. 

1 1.0 INTRODUCTION 

2 This appendix provides supplemental plan formulation information on the Pearl River Watershed 
3 Integrated Feasibility Study and Environmental Impact Statement (FS/EIS). It supplements the information 
4 in Section 3 of the main report and includes tables and maps used in the development, screening, and 
5 evaluation of management measures and alternative plans. 

6 2.0 PROBLEM 

7 Headwater flooding of the Pearl River (up to 10 feet deep in some areas) has caused disruption to 
8 businesses and industry throughout the Jackson metropolitan area, damaging over 5,000 commercial and 
9 residential structures within a 50 square mile zone that includes parts of Rankin and Hinds counties. 

10 Numerous flood events have affected the Study Area, most notably the Easter Flood of 1979 and the May 
11 Flood of 1983. The 1979 event flooded homes and businesses, causing damages that at that time totaled 
12 approximately $223-million. If the same event occurred in the present day, damages would surpass $1-
13 billion. 

15 More than 13,000 businesses, altogether employing over 180,000 people, are located in the Rankin and 
16 Hinds extents of the Jackson metropolitan area. As the capital of Mississippi, Jackson’s downtown Central 
17 Business District (CBD) is home to many state and federal offices. Major transportation routes, including 
18 interstates, state highways, local streets, and major rail carriers are affected by flooding, causing detours 
19 throughout the area. Flooding causes infrastructure damage, including damages to the 46 million gallons 
20 per day (MGD) Savanna Street Wastewater Treatment Plant (WWTP), which serves this area. 

21 As of the 2010 US Census, the population for the Jackson metropolitan area has increased to over 500,000 
22 and that number continues to increase. According to the Census tract data, approximately 43,800 people 
23 reside within the existing 1% annual chance event floodplain. Additionally, traffic counts on major 
24 highways and interstates have increased 100% over the last 25 years [traffic data provided by the 
25 Mississippi Department of Transportation (MDOT)]. According to the Mississippi Department of 
26 Transportation’s Mississippi’s Unified Long-Range Trasportation Infrasturcture Plan (MULTIPLAN) 2035, 
27 “The locations of Mississippi’s largest businesses… follow its interstate and state highway system, 
28 underscoring the importance of highway access to the state’s economy.” For example, Interstate 55, 
29 described in the MULTIPLAN 2035 report as “the major north-south corridor of statewide significance in 
30 Mississippi” and was innundated during the 1979 Flood, has an annual average daily traffic count of 
31 between 110,000 and 140,000 for 2018. In addition to the economic impacts that the flood damages 
32 would have due to innundation of this and other vital traffic routes within the project reach, detours 
33 would inhibit the movement of emergency personnel, first responders, and impede access to local 
34 healthcare facilities. 
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Figure 2-1. In 1979, the west section of the 13.5 mi levee protecting Jackson, MS was breached by 
floodwater. Shown are the locations of the levees and the extent of flooding during the 1979 event. 
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1 Approximately 13.5 miles of levees currently protect portions of the Jackson metropolitan area (Figure 
2 2-1). Much of Rankin and Hinds counties remain unprotected from Pearl River flooding, including major 
3 transportation routes. The existing protection provides flood risk management to portions of the cities of 
4 Jackson, Pearl, Flowood, and Richland. Although some protection exists, the Jackson levee was 
5 compromised during the 1979 flood, and flood water inundated the Mississippi State Fairgrounds, 
6 surrounding businesses, and Interstate 55 (Figure 2-1). 

7 2.1 Need for Action 
8 Critical needs were identified based on problems experienced within the Study Area. A levee system 
9 was constructed in the 1960s to help reduce flood damages for a portion of the Jackson metropolitan 

10 area. Consisting of levees, pumps, and channelization, this system is more expressly described in 
11 Section 2.2.1. The levee system has generally been effective in flood reduction for the protected areas 
12 during annual flood events; however, the west levee was compromised during the 1979 flood of 
13 record. In response to strong local, regional, and state requests for assistance, studies of the Pearl 
14 River Watershed, Mississippi, were authorized by congressional resolutions adopted 9 May 1979. 
15 Numerous attempts over the intervening years to find a feasible and reliable alternative have failed 
16 to gain support from state and local leadership or the local community, despite recognition that the 
17 existing levee system only provides protection of approximately 30% of the structures, valued at over 
18 $1-billion, within the flood-risk area. 

19 

Critical Needs in the Area 

1. Reduce flood risk in the Jackson metropolitan area; 
2. Reduce the flood risk of critical infrastructure, including the Savanna Street Wastewater 

Treatment Facility; 
3. Improve access to transportation routes, evacuation routes, and critical care facilities 

during flood events. 

20 2.2 Opportunities 
21 Opportunities to address flood damage issues caused by the Pearl River within the Jackson 
22 metropolitan area were identified based on input from the local sponsor, stakeholders, government 
23 agencies and the public. 

24 

Study Opportunities 

Reduce flood risk to residential, commercial, and industrial structures within the Jackson 
metropolitan area and provide additional protection for areas where existing levees exist; 

Provide measures to ensure accessible public transportation corridors for public safety during 
flood events; 

Provide measures to remove properties with recurring flood damages; 
Provide education to local officials and residents of risk of living in flood prone areas; and 
Provide environmental design features to conserve and improve natural resources, and provide 

recreational opportunities. 
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1 2.3 Goals and Objectives 
2 The goal of this FS/EIS was developed to help prioritize solutions to be targeted based on recognized 
3 problems, needs, and opportunities. Reducing flood-associated damage, providing long-needed flood 
4 relief, was identified. 

5 The objective of the FS/EIS is to investigate 
6 measures to alleviate flooding in the Study Area 
7 based on the FS/EIS goal (Table 2-1). 

8 2.4 Planning Constraints 
9 Planning constraints have been determined for the area based on prior study documentation and 

10 updated information from recent data collection. While numerous obstacles and challenges had to be 
11 addressed during this study, many of these constraints were identified based on prior and updated 
12 information. 

13 The study goals, objectives, and constraints are identified in Sections 1 and 3 of the report. They are 
14 shown on Figure 2-2 and described in Table 2-1 as a point of reference for understanding details of 
15 the screening process. 

16 Table 2-1: Objectives and Constraints. 

Study Goal 
To provide a comprehensive solution to 
reduce flood risk in the Jackson metropolitan 
area caused by the Pearl River. 

Objectives Constraints 

Reduce Pearl River estimated annual flood 
damages in the Jackson metropolitan area 
through the year 2065. 

Avoid adverse impacts to flood elevations, 
water quantity, and water quality upstream or 
downstream of the Study Area. 

Reduce loss of transportation routes with 
Average Daily Traffic (ADT) Counts of 10,000 or 
higher and also routes to critical care facilities. 

Avoid adverse impacts to the water supply 
and water quality being provided by the 
existing withdrawal at River Mile (RM) 290.7. 

Reduce the flood risk of critical infrastructure, 
specifically the Savanna Street Jackson 
Wastewater Treatment Facility. 

Avoid the existing wetland mitigation area 
within the project boundaries when possible. 

Integrate environmental design features into 
flood risk reduction features to conserve or 
improve natural resources. 

Avoid adverse effects on minimal flow 
releases from the Ross Barnett Reservoir. 

Provide flood risk management educational 
information to local officials and residents living 
in flood prone areas. 

17 

18 As noted above, existing data from previous Pearl River flood studies was used to the fullest possible 
19 extent, especially during plan formulation. In addition to aiding in the identification of potential 
20 planning constraints, the prior reports were an efficient and effective data source and allowed the 
21 non-Federal sponsor to avoid duplicating previous work. These reports were used in combination with 
22 updated and more expansive data collected during the re-scoping and FS/EIS process. 
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Figure 2-2. Constraints 
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3.0 HISTORY OF PEARL RIVER FLOOD RISK MANAGEMENT REPORTS 

As stated in the Integrated FS/EIS, this study is the continuation of the efforts of previous studies. 
Specifically, data from these earlier studies and multiple sources was used during the plan formulation 
process to update and review arrays of alternatives and recommended plans. So much available data 
made it possible for an extensive number of alternatives to be efficiently evaluated, or re-evaluated as 
the case may be, and in some cases, the plans were hydraulically modeled to ensure the review was 
thorough and complete. 

3.1 Pearl River Basin Interim Report on Flood Control and Environmental Impact Statement (1985) – 
Shoccoe Dam 

After the Flood of Record in 1979, The Pearl River Basin Intern Report on Flood Control and 
Environmental Impact Statement May 1984 was developed. This report references over 8 clearing 
plans and numerous other initial alternatives from raising levees, modifying the Ross Barnett 
Reservoir, building dry dams, and constructing additional reservoirs (Table 3-1). Non-structural 
analysis within this study provided information on page 89 of Volume 1 (included in Attachment 2) 
clarified that non-structural alternatives would directly befit only a few families and business while 
doing relatively little to alleviate the flood problem in Jackson. Although the Dry Dam (Shoccoe) was 
selected as the recommended plan, the national economic development (NED) plan was a clearing 
plan (1G in Table 3-1) for 23 miles which was a channel improvement and clearing plan that went from 
mile 279 to mile 302 (Ross Barnett Reservoir). According to the 1985 report, Shocoe Dam would have 
provided 91% flood reduction with the clearing plan (NED) providing only 46% reduction (Volume 1, 
page 71). The planning objective for the study was to “provide effective protection against floods, 
including the larger floods”. The Shoccoe Dam plan more effectively met the project objective as that 
plan provided a high degree of protection. The NED plan, Plan 1G, would provide a relatively lower 
degree of protection and therefore, was less effective at achieving the planning objectives. 
Authorization of the construction of Shoccoe Dam was contained in Section 401(e) of the Water 
Resources Development Act (WRDA) of 1986 but was subsequently determined to be 
“unimplementable” from a local interest standpoint. 

3.2 Flood Control, Pearl River Basin, Mississippi, Jackson Metropolitan Area, Mississippi, Draft Feasiblity 
(sic) Report and Draft Environmental Impact Statement (1996) – Levee Plan 

In 1990, the U.S. Army Corps of Engineers completed a reconnaissance study at the request of Pearl 
River Basin Development District and the Hinds County Board of Supervisors to investigate alterative 
flood control measures since the 1984 plan described above was not implemented. The Flood Control, 
Pearl River Basin Jackson Metropolitan Area, Mississippi Draft January 1996 report recommended a 
more comprehensive levee plan after six (6) levee plans and four (4) clearing plans were reviewed and 
analyzed (Table 3-2). Only one (1) clearing plan was deemed justifiable, and only marginally justifiable 
at that. During this study, non-structural measures proved to be impractical. Furthermore, property 
owners were not receptive to non-structural measures, especially those required structures raising, 
relocations, acquisition/demolition, etc. (Page 6-43 Volume III). The recommended plan consisted of 
construction of 21.9 miles of new levee, 3,720 feet of floodwall, enlarging 10.5 miles of existing levee, 
clearing floodways, and relocating 30 commercial buildings that contained over 100 businesses. This 
plan was opposed by local property owners opposed to the non-structural measures and by 
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1 downstream parties concerned that a levee system would pass flood event flows at higher rates, 
2 impacting flow timing and inducing downstream flooding. 

3 3.3 Flood Control, Pearl River Basin, Mississippi, Pearl River Watershed, Mississippi, Feasibility Study 
4 Draft and Environmental Impact Statement - Preliminary (2007) – Lefleur Lakes Plan 

Unable to identify a local sponsor to support the levee plan, the effort to provide flood risk 
6 management in the Jackson metropolitan area continued with the 2007 Feasibility Study and Draft 
7 Environment Impact Statement, which looked at additional alternatives of the locally preferred 
8 Lefleur Lakes plan and a revised levee plan (Table 3-3). At that time, WRDA 2007 modified the WRDA 
9 1986 and 1996 authorization, giving the nonfederal sponsor the option of constructing the NED, the 

Locally Preferred Plan, or a combination thereof under WRDA 1986, Section 211. However, work on 
11 this draft report was suspended prior to Public Review. 

12 3.4 Pearl River Basin, Mississippi, Federal Flood Risk Management Project, Rankin and Hinds Counties, 
13 Integrated Feasibility Study and Environmental Impact Statement (Current) 
14 After some initial inquiries of a locally preferred plan with a smaller footprint, the flood risk 

management effort continued in 2013 when the Rankin Hinds Flood Control District team began 
16 rescoping the project with input from the U.S. Army Corps of Engineers (USACE) - Vicksburg District, 
17 input from additional agencies and the public, and a review of previous alternatives. The USACE -
18 Vicksburg District was involved with the initial rescoping charrette and review of the initial array of 
19 alternatives, which included a briefing at the Vicksburg District with vertical chain members. At this 

point, the USACE performed a preliminary analysis which indicated the locally preferred plan, 
21 Alternative C, was feasible. 

22 With extensive data already gathered in the previous reports and USACE input, the non-Federal 
23 sponsor decided that in addition to reviewing new alternatives, previous alternatives should be 
24 reviewed to determine what, if any, changes from past studies may be deemed practical solution. In 

the rescoping process, the over 60 plans examined in prior reports were distilled to an initial array of 
26 16 to be reviewed to determine the potential changes that might be possible. In some cases, the plans 
27 were updated with current cost estimates and rates; other plan updates included continued 
28 hydraulically modeled to ensure the review was thorough and complete. To efficiently and effectively 
29 consider as many measures as possible, analysis from the previous reports was utilized where 

possible. Additionally, new planning constraints, such as the new mitigation bank in the area upstream 
31 of the proposed project footprint, presented new factors to consider with respect to the footprint of 
32 previous alternatives. These new planning constraints helped shape the objectives. Similar to the 1984 
33 study, the Study Goal was “To provide a comprehensive solution to reduce flood risk in the Jackson 
34 metropolitan area caused by the Pearl”. 

Based on discussion with the Corps, the non-Federal sponsor determined a non-structural alternative 
36 had to be pushed forward to the final array of alternatives to comply with USACE guidelines. 
37 Therefore, despite non-structural measures being identified in prior studies as not practical, the 
38 buyout plan was moved forward as a non-structural alternative since it was the only non-structural 
39 plan providing the level of comprehensive flood risk management identified in the study goal. 
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 Pearl River Basin Interim Report on Flood Control and 
Environmental Impact Statement (1985) 

Plan Formulation B/C Ratio 
Initial Array of Alternatives (when calculated) 

No Action 
Levees 

Raising Existing Levees 
Additional Levees 
North Jackson Levee and pumps 0.36 
Prairie Branch Levee and pumps 0.22 
Eubanks Creek Levee and pumps 0.25 
Belhaven Creek Levee and pumps 0.02 
Town Creek Levee and pumps 0.5 
South Jackson Levee and pumps 0.25 
Richland Levee and pumps 0.05 
Caney Creek Levee and pumps 0.05 
Byram Levee with Pumps 
North Jackson Levee (with diversion) 
East Jackson Parkway Levee 
Variations of Northeast Jackson Levee 
Single Levee Plan for Northeast Jackson & pump 0.5 

Channel Modifications 
Channel enlargement From Ross Barnett through Jackson not effective 
Riverbend Cutoff 
3,200 Foot Cutoff at River Mile (RM) 284 (Landfill) 0.6 

Clearing Plans 
Plan 1  Sanitary Landfill to Creosote Slough (RM 285-289.6) 
Plan 2  Sanitary Landfill  to Railroad Bridge (RM 285-290.58) 
Plan 3  Sanitary Landfill to Highway 25 (RM 285-292.63) 
Plan 4  Richland Creek to Highway 35(RM 282.5-292.63) 
Plan 5  Caney Creek to Highway 35 (RM 278.83-292.63) see final array 
Plan 6  Caney Creek to Purple Creek (RM 278.83-296.25) 
Plan 7  Sanitary Landfill to Ross Barnett Reservoir(RM 285-301.8) 
Plan 8  Caney Creek to Ross Barnett Reservoir (RM 278.73-301.8) 

Variations of Clearing Alternatives 
1A  Sanitary to Old Brandon Rd (RM 285.3-287.55) Partial Clearing 
1B  Sanitary to Old Brandon Rd (RM 285.3-287.55) Total Clearing 
1C  Below Sanitary Landfill to Old Brandon Road (RM 284.25-287.55) Partial Clearing 
1D  Below Sanitary Landfill to Old Brandon Road (RM 284.25-287.55) Complete/Partial Clearing 1 
1E  Below Sanitary Landfill to Old Brandon Road (RM 284.25-287.55) Total Clearing 
5A  Plan 5 with Partial Clearing see final array 
1F  Extension of Partial Clearing from Cany Creek see final array 
1G Extension with Complete Clearing Cany Creek see final array 

Upstream Impoundments 
Edinburg Lake  27,000 acres and 486,000 acre ft of storage 

Flood Control, Recreation 0.26 
Flood Control, Recreation, Hydropower 0.31 
Flood Control, Recreation, Hydropower, Recreation/Tourism 0.34 
Dry Dam 0.23 

Carthage and Ofahoma Reservoirs 
Carthage Dam with Pools 0.28 
Ofahoma Dam with Pools 0.27 
Carthage Dry Dam 0.3 
Ofahoma Dry Dam 0.29 
Carthage and Oahoma Dry Dam 0.31 

US Soil Conservation Service Reservoirs 
14 Reservoirs 0.75 
9 Reservoirs 1.05 

Upgrade Ross Barnett Reservoir  $418,000,000 in 1985 
Dam at Head of Ross Barnett Reservoir (Shoccoe Dam) 1.7 

Other Alternatives 2Diversion to Big Black River 
Remove Encroachments 
Modification of Bridges 3 

Non Structural 
Floodproofing of Structures within the 10-year Flood Plain Not Practical 
Relocation of Structures within the 10-year Flood Plain 0.52 4 

Final Array of Alternatives 
Highway 25 Improvements + Overbank Clearing Plan 1D 
1-F 1.3 
1-G 1.7 
5 1.1 
5A 0.6 
Riverbend Cutoff 0.6 
Shoccoe Dam 1.3 
Comprehensive Plan (Shoccoe and Clearing) 1.7 

Selected Plan 
Shoccoe Dam 1.2 

Table 3-1: 1985 Initial Array of Alternatives (Shoccoe Dam) Table 3-2: 1996 Initial Array of Alternatives (Levee Plan) 
Flood Control, Pearl River Basin, Mississippi   

Jackson Metropolitan Area, Mississippi 
Draft Feasiblity Report &  Draft Environmental Impact 

Statement (1996) 
Plan Formulation B/C Ratio 

Initial Array of Alternatives (when calculated) 
No Action 

Non-Structural 
Flood Proofing Not Practical 
Raising Structures Not Practical 
10-year Flood Plain Relocation 
Flood Insurance 

Structural 
Shoccoe Dam  (could not be implemented due to public opposition) 
Reservoirs, Diversions, and Dams  (referenced 1985 report) 
Individual Levees and Levee Modifications (referenced 1985 report) 

Comprehensive Levee Plans 
A-1 Levees and Flood Plain Clearing 1.6 
A-2  Levees and Flood Plain Clearing 
B-1  Levees and Flood Plain Clearing 1.5 
B-2 Levees and Flood Plain Clearing 
C-1 Levees and Flood Plain Clearing 1.5 
C-2 Levees and Flood Plain Clearing 

Clearing Plans 
D-1 Extension of 1G from 1985 report 1.1 
D-2 Extension of 1F from 1985 report 0.6 
E-1  Extension of 5 from 1985 report 0.8 
E-2  Extension of 5A from 1985 report 0.5 

Recommended Plan 
A-1 Levees and Flood Plain Clearing (no sponsor) 1.6 

Table 3-3: 2007 Initial Array of Alternatives 
(Lefleur Lakes Plan) 

Flood Control, Pearl River Basin, Mississippi      
Pearl River Watershed, Mississippi 

Feasibility Study Draft & Environmental Impact 
Statement  Preliminary (2007) 

Plan Formulation B/C Ratio 
Initial Array of Alternatives (when calculated) 

No Action 
Structural 

Measures considered in previous studies 
Comprehensive Levee Plan (1996 report's Recommended Plan) 1.2 
Lefleur Lakes Plan (Channel Improvements and 2 weirs) 0.2 
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1 In summary, the efforts to achieve effective flood risk management for the Jackson metropolitan area, 
2 spanning from 1984 to today, have screened over 85 alternatives of plans or combinations of plans. 
3 Alternatives for the study were developed to fully update the analysis of previously proposed dry dam 
4 plans, levee plans, and channel improvement plans, and to analyze other reasonable alternatives to 
5 provide a comprehensive plan for flood risk management. Other alternatives included clearing plans, 
6 watershed diversions, pumps, reservoir modifications, bridge modifications, new reservoirs, non-
7 structural, and no action alternatives. Also, plans providing both more and less flood risk management 
8 benefits were considered in the initial array of alternatives. However, plans were moved forward with 
9 consideration as to how they met this study’s goals and objectives to provide a “comprehensive 

10 solution to reduce flood risk”. 

11 The criteria used to assess the overall characteristics of each alternative in order to identify those 
12 alternatives most likely to meet the project goals and objectives can be found in the following 
13 sections. Likewise, a summary of each plan is included in the following sections. Plans with similar 
14 features have been grouped together for discussion purposes. 

15 4.0 STUDY AREA 

16 The Study Area for plan formulation focuses on the areas receiving flood risk management benefits and 
17 includes parts of Hinds and Rankin Counties (Figure 4-1). Major tributaries of the Pearl River within the 
18 Study Area include Caney, Eubanks, Hanging Moss, Hog, Lynch, Prairie Branch, Purple, Richland, and Town 
19 Creeks. The Study Area is primarily affected by headwater flooding caused by the Pearl River. Headwater 
20 flooding is caused by unusually heavy and intense rainfall over the upper Pearl River Basin. Headwater 
21 flooding of the Pearl River has caused disruption to businesses and industry throughout the Study Area, 
22 putting over 5,000 commercial and residential structures at risk of flood damage (Table 4-1). 

Table 4-1: Structures affected by type for various frequency flood events in 
Existing Conditions (No Action Alternative) 

50% 20% 10% 4% 2% 1% 0.5% 0.2% 
Annual Percent Chance Exceedance Flood Event 

Residential Structures 86 220 325 960 1,459 2,074 2,889 3,511 
Mobile Homes 0 29 

Commercial Establishments 63 1,604 

Impacted Structures Total 149 

23 Although the Study Area is located primarily within the boundaries as described, additional areas 
24 downstream were included to the extent needed to ensure impacts (if any) and concerns were addressed 
25 appropriately for proposed project alternatives. Hydraulic modeling, water quality modeling, and 
26 additional impact analysis was conducted as far downstream as at least Bogalusa, LA. 

0 1 6 11 18 26 
138 219 404 682 1,069 1,365 
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Integrated Feasibility Study and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

Figure 4-1. Study Area, which includes parts of Hinds and Rankin Counties, is 
primarily affected by headwater flooding of the Pearl River. 

1 

2 5.0 SCREENING CRITERIA 

3 Screening criteria is presented in Table 5-1 and was used to screen alternatives during the Initial Array of 
4 Alternatives. Alternatives were screened and scored by study team based on the criteria set forth 
5 herein, described in ER 1105-2-100. 
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Integrated Feasibility Study and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

Table 5-1: Plan screening criteria used during the initial array of alternatives. 

Effectiveness The extent to which the alternative plans 
contribute to achieving the planning 
objectives. 

Whether the alternative would provide acceptable 
level of flood reduction benefits for the Jackson 
metropolitan area. 

o Must provide flood risk management 
benefits 

o Reduce transportation impact risk 
o Reduce other infrastructure risk 
o Provide environmental design features for 

habitat conservation 
Completeness The extent to which the alternative plans 

provide and account for all necessary 
investments or other actions to ensure 
the realization of the planning 
objectives, including actions by other 
Federal and non-Federal entities. 

To what degree does the alternative provide and 
account for the realization of the project’s 
objectives? Are all of the objectives met or will 
additional actions be required? 

Acceptability The extent to which the alternative plans 
are acceptable in terms of applicable 
laws, regulations, and public policies. 

Whether there are significant outstanding 
technical, social, legal or institutional issues that 
affect the ability to implement the alternative 
(implementable) and potential effects on 
community cohesion and compliance with policy. 

o Avoid when possible landowner conflicts. 
o Is project acceptable to local sponsor, 

municipalities, and resource agencies? 
o Can plan be implemented and is it 

technically feasible? 
Efficiency The extent to which an alternative plan 

is the most cost-effective means of 
achieving the objectives. 

Whether the alternative will cost less than other 
alternatives for a given level of benefits, and no 
other alternative yields more benefits for a lower 
cost. 

o The first cost of the project, costs of local 
operations and maintenance, and long-
term residual costs, including the ability to 
fund and recover project costs. 

2 ER 1105-2-100 also states that “appropriate mitigation of adverse effects shall be an integral component 
3 of each alternative plan.” Accordingly, planning considerations such as impacts to threatened and 
4 endangered species and avoidance of known cultural resource sites were used as additional 
5 considerations (Table 5-2). To determine if the plans were viable for further evaluation, each plan was 
6 assessed on how well it met objectives and avoided constraints. 

7 
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Integrated Feasibility Study and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

Table 5-2: Additional screening considerations 

Environmental Effects Direct and indirect effects on environment, natural resources, and cultural 
resources. Environmental Expectable impacts of: 

o Water quality and minimum flows. 
o Wetland impacts 
o Threatened and Endangered Species 

Social Effects Direct and indirect effects on socio-economic resources such as transportation, 
regional growth, public safety, employment, recreation, public facilities, and 
public services. 
Benefits of reduced flood risk meet or exceed environmental justice standards. 

2 

3 6.0 MANAGEMENT MEASURES CONSIDERED AND SCREENED (NEPA REQUIRED) 

4 Management measures considered for the study included non-structural and structural measures. A 
5 measure is an action that can be implemented at a specific location to address planning objectives. They 
6 can be used individually or combined with other management measures to form alternative plans. 
7 Measures were developed to address problems and to capitalize upon opportunities. They were derived 
8 from a variety of sources that include prior studies, study team input, local sponsor, and public 
9 involvement. 

10 The study considered structural and non-structural measures to provide risk reduction and maximize 
11 project benefits. All measures were screened for capability to meet objectives and avoid constraints, for 
12 engineering and economic feasibility, and for the level of risk reduction. Measures that warranted 
13 continued consideration were assembled into alternative plans. 

14 6.1 Non-Structural Measures 
15 Several non-structural (NS) alternatives were considered in evaluating future possible actions in the 
16 Jackson metropolitan area. 

17 • Relocating structures (Full acquisition buy out) allows for moving structures as part of the project 
18 and buying the land upon which the structures were located. This plan is most practical when 
19 structures can be relocated from a high flood hazard area to an area that is completely out of the 
20 floodplain. 
21 A large number of structures are located within this flood prone area. A significant number of 
22 these structures are located in multiple commercial areas, including downtown Jackson. It would 
23 be very difficult to relocate commercial and retail businesses based on the need to be in the 
24 Central Business District (CBD) to fulfill the needs of citizens and provide the necessary public 
25 services required for the State Capital. 
26 • Relocating structures (Limited acquisition buy out) allows for moving structures as part of the 
27 project and buying the land upon which the structures were located. Development of relocation 
28 sites where structures could be moved, purchased, or demolished to achieve the planning 
29 objectives and retain such aspects as community tax base, neighborhood cohesion, etc., were 
30 investigated as part of other project alternatives. 
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Integrated Feasibility Study and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

1 • Elevating structures requires lifting the structure above a particular flood event. Due to most 
2 structures in the area constructed with slab-on-grade foundations, elevating structures is very 
3 difficult. Most structures located in downtown Jackson could not be elevated. 
4 • Flood proofing involves waterproofing the structure which can be done to residential structures 
5 as well as other types of structures. As a stand-alone project, all construction materials and 
6 finishing materials need to be water resistant or “dry” flood proofing must be done. This measure 
7 achieves flood risk reduction if implemented; however; it is not recognized by the National Flood 
8 Insurance Program (NFIP) for any flood insurance premium rate reduction if applied to residential 
9 property. 

10 • Flood Warning, Preparedness, and Evacuation Plan measures are applicable to the metropolitan 
11 area, and already in place for flood events with coordination between emergency operation 
12 personnel. The communities in the area have already developed emergency operation plans for 
13 floods and those plans are updated during and after flood events. 
14 • Flood Insurance measures are already in place as per the National Flood Insurance Program (NFIP) 
15 and can help to rebuild after a flood; however, flood insurance does not prevent the flood from 
16 occurring and would still have large residual impacts on public safety and infrastructure. In 
17 addition, the recent rise in insurance premiums for this area makes this a very ineffective way to 
18 reduce risk. Premiums due to recent National Flood Insurance Program changes are causing rates 
19 to increase over 400 percent in some portions of the project area and throughout the Nation. 
20 • Flood Plain Ordinances are already in place for the project area. However, updated ordinances 
21 should be considered and consistent throughout the area for better public awareness and 
22 education of hazards in building in flood prone areas. 

Non-Structural Measure carried forward for consideration 

1. Full acquisition/Buy-out 
2. Limited acquisition /Buy-out 
3. Flood Insurance 
4. Update Flood Plain Ordinance to be consistent throughout Project Area. 

23 6.2 Structural Measures 
24 Several structural alternatives were considered in evaluating future possible actions for flood risk 
25 management in the Jackson metropolitan area. 

26 • Flood storage involves both preserving natural floodplain areas and also constructing dams, or 
27 other water retention facilities, to detain water during flood events. Flood storage concepts include 
28 large dams or smaller distributed storage sites throughout the watershed. These facilities would 
29 need to be located in the Pearl River watershed upstream of the Jackson metropolitan area, in 
30 another county outside of local sponsor authority, to provide flood risk reduction for the Study 
31 Area. 
32 • Conveyance Improvements consist of clearing vegetation along the channel and in overbank areas 
33 to improve conveyance and reduce flood levels due to reduced friction. Conveyance improvements 
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Integrated Feasibility Study and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

1 have been implemented in some portions of the project area over the last 30 years. One area of 
2 approximately 250 acres downstream of Interstate 55 is still maintained to minimize vegetation to 
3 maintain conveyance through the area. 
4 • Channel Improvements consist of excavating areas along the Pearl River, including cutoffs where 

necessary, to improve conveyance. This strategy includes widening the existing channel to improve 
6 channel capacity, similar to what was done in the existing levee plan, in place from approximately 
7 river mile (RM) 285 to RM 291. 
8 • Levees and Floodwalls. Approximately 13.5 miles of levees now protect portions of the Jackson 
9 metropolitan area. As previously discussed, much of the area is unprotected. This measure consists 

of building new levees and expanding the existing levees as needed. In some areas, floodwalls 
11 would be needed due to right-of-way restrictions. 
12 • River Training Structure measures were screened 
13 to ensure planning objectives could be met with 
14 other structural measures. River training 

structures as a stand-alone feature were not 
16 considered because these structures alone cannot 
17 meet the objectives. However, they did help in the 
18 plan development to meet goals, objectives and 
19 adhere to planning constraints. 

7.0 INITIAL ARRAY OF ALTERNATIVES (NEPA REQUIRED) 

Structural Measures carried forward 
for consideration 

1. Flood storage 
2. Conveyance Improvements 
3. Bridge Improvements 
4. Channel Improvements 
5. Levees/ Floodwalls and Pumps 
6. River Training Structures 

21 Structural and non-structural plans measures were combined into an initial array of 16 plans and 5 plans, 
22 respectively. Maps and brief descriptions of each initial plan are included in this appendix. Many of these 
23 alternatives are similar to plans that have been previously studied, and thus, ample data was available for 
24 review and development of screening criteria. Multiple combinations and/or variations of the following 

plans were used to develop the initial array. Figure 7-1 provides river miles for reference. The Locally 
26 Preferred Plan in the 2007 USACE draft report, the Lefleur Lakes Plan including two weirs and channel 
27 excavation from RM 284 to RM 301, was not moved forward to the initial array of alternatives. Although 
28 a previous alternative, the Lefleur Lakes Plan would have significant impacts on planning constraints, 
29 especially the large impacts to the mitigation area downstream of the Ross Barnett Reservoir. 

7.1 Non-Structural Plans 

31 Although previous studies clearly revealed non-structural measures (1) benefitted few, (2) would not 
32 meet the project objective to alleviate flooding, (3) were not acceptable to the local community, and 
33 (4) impractical from a structural and economic perspective, non-structural measures were, 
34 discussions with the USACE during the initial rescoping process and charrettes indicated moving 

forward a non-structural plan into the final array of alternatives would be necessary. Non-Structural 
36 Measures forward were combined into an initial array of 5 Non-Structural (NS) plans. A brief 
37 description is included with each plan along with a screening summary. 

38 
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Figure 7-1. River miles above the Lake Borgne. 
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Integrated Feasibility Study and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

1 7.1.1 RELOCATING STRUCTURES (FULL ACQUISITION BUY OUT) 

2 7.1.1.1 NS PLAN 1. FULL ACQUISITION BUY-OUT 
3 NS Plan 1 incorporates both moving structures as part of the project and buying the land upon 
4 which the structures were located. This buy-out plan would include the acquisition of the over 

3,000 structures within the annual 1% chance exceedance flood event flood plain. NS Plan 1 
6 greatly expands upon previous proposed buy-out plans which focused only on the less than 550 
7 structures within the footprint of the 10% annual chance exceedance flood event. The structures 
8 to be relocated in this alternative would include residential, commercial, schools, and hospitals. 
9 NS Plan 1 does NOT include structures behind existing levees, although the probability and risk 

for flood damages in these areas will still exist. 

11 While evacuating the floodplain in the project area would reduce flood risk for the project period, 
12 other factors with major impacts on the area are listed below. 

13 SCREENING SUMMARY 
14 o Relocation of the significant number of structures located in multiple commercial areas 

including downtown Jackson and Flowood would be exceptionally difficult. Many commercial 
16 and retail businesses are located in the CBD to provide the necessary public services required 
17 for the State Capital and to fulfill the needs of local citizens and Capitol visitors. 
18 o Community cohesion for areas with densely populated residential sections will be disrupted. 
19 o The floodplain in Flowood, MS, includes multiple medical facilities, including two hospitals. 

Relocating these facilities would be impractical and disrupt the availability of community 
21 services for the area and the region. 
22 o Transportation routes and the Savanna Street WWTP would not receive any flood reduction 
23 benefits. 
24 o Relocation cost would include buyout, relocation assistance, demolition, infrastructure 

removal, and future maintenance of the lands acquired. 
26 o Due to the logistics and cost associated with relocating the large number of structures located 
27 within this flood prone area, this alternative is impractical. 

28 The Corps of Engineers provides guidelines and requirements to provide a non-structural alternative 
29 to all flood reduction studies. Due to USACE EP 1165-2-1, a standalone non-structural alternative 

must be considered through the entire process. Therefore, the alternative will continue to be 
31 considered. 

32 7.1.2 RELOCATING STRUCTURES (LIMITED ACQUISITION BUY OUT) 
33 Due to community impacts to tax base and community services with a full acquisition buyout plan, 
34 a range of combinations of limited acquisition plans were considered. After deliberation of 

multiple limited buyout alternatives, the following two plans were considered in the initial array 
36 of non-structural alternatives. 

37 7.1.2.1 NS PLAN 2. LIMITED ACQUISITION BUY-OUT, RESIDENTIAL 
38 Limit Acquisition to ONLY Residential Structures within the annual 1% chance exceedance flood 
39 event floodplain. 
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1 SCREENING SUMMARY 
2 o The two distinct commercial areas, including the Central Business District (CBD) in Hinds County 
3 and the multiple health care facilities located in Rankin County commercial areas would not 
4 receive flood risk management benefits. A large percentage of the annual damages 

accumulated during flood events are accrued in these commercial areas. The total commercial 
6 annual damages are estimated to be over $12,500,000. 
7 o Transportation routes and traffic congestion during flood events would not receive any flood 
8 risk management benefits. 
9 o Flood risk management benefits for the Savanna Street WWTP would not be realized. 

7.1.2.2 NS PLAN 3. LIMITED ACQUISITION BUY-OUT, ALL 
11 Limited acquisition of ALL structures impacted by more frequent events to include annual 2% 
12 chance exceedance flood events or less. The impact of NS Plan 3 is more similar to the benefits 
13 studied in previous plans which considered the 10% ACE flood event. The cost of providing non-
14 structural flood risk management benefits to structures impacted by the 10% ACE flood event 

exceeds the value of the structures themselves. Numerous structures are impacted by more 
16 frequent events, illustrated in Figure 7-2 which shows the location of structures impacted by the 
17 more recent flood event in February 2020 (approximately equivalent to the 10% ACE event) in 
18 Northeast Jackson. Figure 7-2 also illustrates the difficulty of providing non-structural solutions 
19 for this inundation area, as structures were several feet underwater for even this smaller 

magnitude event. Figure 7-3 shows an example of the failure of a non-structural flood risk 
21 management measure during the February 2020 event. 

22 SCREENING SUMMARY 
23 o Although the cost of this alternative would be low, this limited acquisition plan would not 
24 provide any substantial flood risk management benefits since the majority of annual damages 

are due to events greater than the annual 2% chance exceedance flood event frequency (Figure 
26 7-4, Figure 7-5). 
27 o Transportation routes during flood events would not receive any benefits. 
28 o Flood risk reduction for the Savanna Street WWTP would not be realized. 
29 

Because NS Plan 2 and NS Plan 3 do not provide substantial flood reduction benefits, do not 
31 provide any benefits to the Savanna Street WWTP, and do not provide flood reduction to 
32 transportation routes, these plans will not be considered for stand-alone alternatives. However, 
33 NS Plan 2 and NS Plan 3 will be considered as part of other structural plans. 

34 
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1 
2 Figure 7-2. Inundation in Northeast Jackson during the February 2020 Flood Event 

3 
4 Figure 7-3. Failure of non-structural flood risk management measures during the February 2020 Flood 
5 Event. The yellow line indicates the water surface elevation during the event. 

Appendix A: Plan Formulation 18 



  
  

  
 

  

   
  

    
   

Integrated Feasibility Study and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

1 

Note: The Expected Damages includes damages to commercial structures, residential structures, and vehicles. The damages do not account for losses related to road and 
bridge damage, traffic rerouting, water and sewer infrastructure, etc. 

2 Figure 7-4. Analysis of the Total Expected Damages by economic reach in Existing Conditions during various annual exceedance probability 
3 flood events 
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1 

Note: The Expected Damages includes damages to commercial structures, residential structures, and vehicles. The damages do not account for losses related to road and 
bridge damage, traffic rerouting, water and sewer infrastructure, etc. 

Figure 7-5. Analysis of the Total Expected Damages in Existing Conditions during various annual exceedance probability flood events 
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1 7.1.3 FLOOD INSURANCE 
2 Flood insurance measures are already in place, in accordance with the National Flood Insurance 
3 Program (NFIP), and can help to rebuild after a flood. However, flood insurance does not prevent 
4 the flood from occurring and would still have large residual impacts on public safety and 

infrastructure. Additionally, the recent rise in insurance premiums for this area makes this plan 
6 an ineffective way to reduce risk. Based on the recent rise in insurance premiums, it could be 
7 difficult for individuals to afford the cost of residential structures. However, some commercial 
8 users may be able to recoup or afford the higher cost. 

9 7.1.3.1 NS PLAN 4. NATIONAL FLOOD INSURANCE 

SCREENING SUMMARY 
11 o Flood insurance premiums are on the rise and will not be affordable to most residents within 
12 the project area. Flood insurance rates are rising 5% to 25% per year until the full risk level is 
13 reached, which is 3 to 4 times the existing rate in many cases. Not only will many residents be 
14 unable to afford these rates, but they will be unable to sell their homes because of this flood 

insurance encumbrance. 
16 o If a structural plan does not provide full protection of all commercial or public structures, flood 
17 insurance could be a means of providing additional flood risk reduction. Commercial users are 
18 more likely to be able to afford this insurance and many may not be required to purchase it. If 
19 they are required to purchase this insurance, the rate could possibly be less due to a structural 

alternative having some flood reduction benefit. 

21 Though flood insurance is not a valid stand-alone non-structural alternative, it will be considered 
22 with combinations of other alternative structural and non-structural plans. Flood insurance will 
23 be considered as a part of other plans as some areas receive a flood reduction benefit due to 
24 structural alternatives, but still lie within the annual 1% chance exceedance flood event flood 

plain. Therefore, NS Plan 4 will be considered with other structural alternatives. 

26 7.1.4 FLOOD PLAIN ORDINANCES 
27 Flood Plain Ordinances cannot provide a stand-alone solution; however, they can provide future 
28 protection of a more restricted floodplain with other structural and non-structural plans. 

29 7.1.4.1 NS PLAN 5. FLOOD PLAIN ORDINANCES 
SCREENING SUMMARY 

31 o The cost of this alternative would typically be passed to the consumer and would not provide 
32 any flood reduction benefits, only recovery benefits. 
33 o Transportation routes during flood events would not receive any flood damage benefits. 
34 o Under this plan, the Savanna Street WWTP will not receive any increased flood protection. 

Updated ordinances should be considered and consistent throughout the area. They can help lead 
36 to better public awareness and increase education about the hazards of building in flood prone 
37 areas. Therefore, NS Plan 5 would be considered with other alternative plans. 
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1 7.2 Structural Plans 

2 7.2.1 FLOOD STORAGE 

3 7.2.1.1 ALTERNATIVE DESCRIPTIONS 
4 Flood storage has been authorized, as already discussed in Section 1 of this report. However, a 

lack of support for the project from the local leadership, Mississippi State Legislators, and 
6 upstream communities resulted in the authorization not being implemented as designed. The 
7 prior storage project was reviewed to see if any parts of that plan could still be viable for this 
8 study. Two storage plans were considered: 

9 Plan 1: Flood storage upstream of the Ross Barnett Reservoir. 

Plan 2: Flood storage within the project area. 

11 7.2.1.2 SCREENING SUMMARY 
12 Following a Feasibility Study and Environmental Impact Statement, a Report by the Chief of 
13 Engineers in 1986, a large flood storage facility was authorized upstream of the Jackson 
14 metropolitan area. This dry dam, referred to as Shoccoe, was never funded due to the 

controversial nature of the project and potential large scale environmental impacts. This plan 
16 required an earth fill dam 45 feet in height and 2.8 miles in length. In addition, approximately 
17 35,000 acres was required for flowage easement. 

18 While not effectively controlling smaller floods, the project would have been effective in 
19 regulating larger floods. 

The Shoccoe Dam project report stated that it would contribute to community health and safety. 
21 Large amounts of land would be necessary to implement a flood storage similar to Shoccoe. 
22 Although most flood storage projects would provide benefits in the local area, it was perceived 
23 that the benefits of this project were mainly for the Jackson metropolitan area, while the rural 
24 areas (Outside Rankin and Hinds County) were providing the necessary land for the project. This 

alternative had positive social impacts for the City of Jackson and negative social impacts for 
26 citizens upstream of the proposed dry dam in counties outside of Rankin and Hinds. In the case of 
27 Shoccoe Dam, a lack of benefits for the upstream communities was one reason for the low level 
28 of acceptability. 

29 This project only benefitted the Jackson metropolitan area, and the plan was opposed by parties 
in Leake County and other communities upstream, where most of the real estate for the project 

31 would have been acquired with no local benefit. Approximately 64 families from the upstream 
32 communities would have been relocated if the project had been implemented at the time of the 
33 study. The number of homes in that area has risen since that study was completed. Additionally, 
34 a Mississippi Highway 43 bridge would have to be raised, and approximately 8 miles of the 

Natchez Trace Parkway (Property of the U.S. Department of Interior) would have to be relocated 
36 to accommodate the right abutment of the dam and raise it above the annual 2% chance 
37 exceedance flood event elevation. 

Appendix A: Plan Formulation 22 



  
  

   
 

    
    

  
   

   
         

  

    
       

      
      

     
    

        
      

     
    

      
         

    
           

   
     
   

    
     

   
     

   

   
    

    
       

  

    
  

   

5

10

15

20

25

30

35

Integrated Feasibility Study and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

1 The potential overall environmental impacts associated with the Shoccoe Dry Dam Project were 
2 never fully understood or documented. The approximately 35,000 acres flowage easement area 
3 included a significant amount of existing bottomland hardwood habitat that would be frequently 
4 flooded during significant rain events. The potential adverse effects from the frequent flooding of 

the forested ecosystems found within the project area were of great concern and the potential 
6 long-term effects were considered by many to be devastating to the diverse habitats that existed 
7 within the project area. 

8 The proposed Shoccoe Dam project was controversial. It did not garner support from upstream 
9 citizens or the State Legislature, and it was never funded. Based upon recent conversations with 

upstream community leaders, concerns have not and will not change in regards to any dry storage 
11 upstream of the Ross Barnett. Furthermore, the local sponsor of RHPRFDCD does not have clear 
12 authority to fund or construct a project outside of the two counties. In addition, the Mississippi 
13 Executive Branch (Governor’s Office) was not supportive of this plan. 

14 In 1986, the estimated cost for this project was approximately $8 million annually, with a B/C ratio 
of 1.05. Based on current land values, construction cost, relocation cost, and mitigation cost, 

16 present-day implementation of this project would greatly exceed $500 million. This alternative, 
17 or a similar alternative, would have a low level of cost acceptance. 

18 Other dry storage alternatives were considered; however, they do not have any positive flood 
19 reduction benefits on the Pearl River because of the small amount of the watershed entering the 

Pearl River downstream of the Ross Barnett Reservoir. Numerous small detention areas (storage) 
21 within these watersheds such as Town Creek, Hanging Moss Creek, or other tributaries cannot 
22 provide enough storage to provide any flood reduction on the Pearl River due to impacts from 
23 backwater of the Pearl River. In addition, these could actually exacerbate the problem; these 
24 tributaries typically peak three days prior to the Pearl River flood peaks and have already subsided 

when the Pearl River peak reaches the project area. Any storage facility (s) would have to be 
26 upstream of the Ross Barnett Reservoir, where it could accommodate the large watersheds. 

27 Due to the large environmental impacts, negative social impacts, cost, and the low level of 
28 acceptance by the public, Plan 1 and Plan 2 were no longer considered. 

29 7.2.2 CONVEYANCE IMPROVEMENTS 

7.2.2.1 ALTERNATIVE DESCRIPTIONS 
31 These similar plans consist of clearing vegetation along the channel and in overbank areas to 
32 improve conveyance and reduce flood levels due to reduction in friction. In addition, bridge 
33 conveyance improvements for existing railroad bridges were also analyzed. Three plans focused 
34 on the clearing of vegetation: 

Plan 3: Conveyance improvements within bridge areas. Bridge improvements included opening 
36 improvements, bridge lengthening, conveyance improvements (clearing), along with raising the 
37 low chord of the lowest railroad bridge. 
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1 Plan 4: Conveyance improvements throughout the study reach (RM 284 to RM 302). These 
2 conveyance improvements of clearing and vegetation removal would be for the entire reach 
3 between Richland and the Ross Barnett Reservoir. 

4 Plan 5: Combined conveyance improvements and bridge conveyance improvements. This 
5 alternative combines the conveyance improvements of Plan 4 with the railroad bridge 
6 improvements of Plan 3 throughout the entire project reach. 

Figure 7-6. Existing trees and underbrush are removed to achieve Conveyance Improvements. 

7 7.2.2.2 SCREENING SUMMARY 
8 Clearing and conveyance improvements or bridge improvements as a stand-alone alternative are 
9 not effective in flood reduction. Clearing plans were presented in the above referenced Shoccoe 

10 Dam report as an alternative and showed that only a 10-percent flood reduction would be 
11 achieved with this alternative. To confirm, conveyances alternatives were modeled with updated 
12 information and confirmed that a range of conveyance improvements yielded less than 2.0 feet 
13 of flood reduction upstream of Highway 25. Moreover, the improvements outlined in Plan 4 and 
14 Plan 5 would conflict with the mitigation constraints by clearing areas within the western-most 
15 portions of the mitigation area along the Pearl River. Conveyance improvements, as a stand-alone 
16 alternative, have a very low level of effectiveness. Consequently, implementation of one of these 
17 plans as the only flood risk management measure would result in the continuation of emergency 
18 evacuations during flood events, causing disruption to transportation, businesses, and public 
19 services. 

20 Cost of this alternative would be much less than most other structural alternatives. However, due 
21 to insufficient effectiveness, adverse environmental impacts, and minimal flood reduction 
22 benefits, overall cost for this as a stand-alone alternative would outweigh any benefit. 

23 Although clearing and conveyance improvements were no longer considered as a stand-alone 
24 project, conveyance improvements were considered as measures with other alternatives. 
25 Therefore Plans 3, Plan 4, and Plan 5 were no longer considered. 
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1 7.2.3 CHANNEL IMPROVEMENTS 

2 7.2.3.1 ALTERNATIVE DESCRIPTIONS 
3 This alterative consists of channelization of areas along the Pearl River, including cutoffs where 
4 necessary, to improve conveyance and the development of a subsequent high flow channel. This 
5 includes widening the existing channel to improve channel capacity and cutoffs similar to what 
6 was constructed in the existing levee plan that is in place from approximately river mile (RM) 280 
7 to RM 291. These plans do not include any modification to the existing levee system: 

8 Plan 6: Channel Improvements from RM 284 to RM 291. These channel improvements would be 
9 within the channelized reach up to approximately the existing weir located at RM 290.7 and include 

10 a “subsequent channel” for high flow conveyance. 

11 Plan 7: Channel Improvements from RM 284 to RM 294. These improvements would extend 
12 approximately 3 miles upstream of Plan 6 and upstream of Highway 25 and include a “subsequent 
13 channel” for high flow conveyance. 

14 Plan 8: Channel Improvements with weir RM 284.0 to RM 294. This plan modifies the channel 
15 improvements from Plan 7 with and relocates the existing weir to RM 284.0 to insure water supply. 

16 7.2.3.2 SCREENING SUMMARY 
17 A range of channelization improvements were analyzed hydraulically from RM 280 to RM 302. 
18 This alternative essentially doubled the channel size throughout the reach. From the hydraulic 
19 analysis, approximately 2 to 3 feet of flood reduction is achieved in extreme flood events from 
20 the annual 1% chance exceedance flood event. Similar results were presented in previous studies. 
21 New available data was used to update and confirm these previous studies. The weir presently 
22 located at RM 290.7 is used for water supply and would have to be reconstructed and lengthened 
23 to continue to be used for water supply at this location. The maintenance requirements of these 
24 improvements combined with the significant impacts to the design constraints, such as those to 
25 the mitigation area, incurred if these plans are implemented as stand-alone alternatives result in 
26 a cost that is especially high when compared to the low level of flood protection that can be 
27 attained. 

Figure 7-7. Expected high flow in Subsequent Channel Improvement. 
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1 Plan 8 is a modification of Plan 7 in which the channel enlargement is larger and the weir is 
2 relocated further downstream of the channel improvements. However, the amount of flood 
3 reduction benefits achieved upstream of Highway 25 is insignificant. 

4 Due to the relatively minor decreases expected for flood risk management and impacts to 
constraints due to need of clearing and excavation in the mitigation area, these plans as stand-

6 alone alternatives were removed from consideration for additional study. Therefore, Plan 6, Plan 
7 7, and Plan 8 were no longer considered. 

8 7.2.4 LEVEES, FLOODWALLS, AND PUMPS 
9 Plan 9: Provides for additional levees in unprotected areas. Levees with this plan are included for 

unprotected areas only, with no additional levee upgrades to include gates and pumps as required. 

11 Plan 10: This plan is the same as Plan 9 and also increases levee protection for existing areas already 
12 protected by levees by upgrading existing levee elevations. 

13 Plan 11: This plan is the same as Plan 10 with additional conveyance improvements upstream from 
14 mile 294 to mile 302 so that induced flooding is not created from new levee measures. (Old Levee 

Plan). 

16 Plan 12: This plan is the same as Plan 11 minus the Richland Levee and South Jackson Levee. 

17 Plan 13: This plan is the same as Plan 12, however pumps and gates have been added behind levee 
18 structures for adequate dewatering of the Pearl River tributaries. 

19 7.2.4.1 COMPREHENSIVE LEVEE PLANS 

7.2.4.1.1 Alternative Descriptions 
21 Approximately 13.5 miles of levees currently protect portions of the Jackson metropolitan area. 
22 Much of the flood-susceptible area remains unprotected. These alternatives consist of building 
23 new levees and expanding the existing levees. In some areas, floodwalls would be needed due to 
24 right of way restrictions. 

Plan 9: Provide additional levees for unprotected areas. Levees with this plan are included for 
26 unprotected areas only, with no additional levee upgrades to include gates and pumps as required 
27 for flood risk management. 

28 Plan 10: This plan expands upon Plan 9 by also increasing levee protection for areas already 
29 protected by levees by upgrading existing levee elevations. 
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1 Plan 11: This plan is the same as Plan 10 with additional conveyance improvements upstream from 
2 RM 294 to RM 302 such that induced flooding is not created from new levee measures (Old Levee 
3 Plan). 

Figure 7-8. Levee Improvements for unprotected areas with existing buildings and structures. 

4 7.2.4.1.2 Screening Summary 
5 Levees are an effective means of providing flood protection. This alternative does improve 
6 existing protection and provide additional protection. Nevertheless, all structures behind levees 
7 will not typically be protected, such as those in low lying areas. 

8 Land (or easements) would have to be acquired from numerous landowners. The previous levee 
9 plan included condemnation of 26 acres of existing developed commercial properties along 

10 Lakeland Drive and this would still be required with this plan. Although impacts to some 
11 transportation routes are improved with this alternative, a major thoroughfare, State Route 25 
12 (Lakeland Drive), would still be impacted by overtopping. Traffic rerouting would continue during 
13 flood events, impacting this road that accommodates an Average Daily Traffic (ADT) count of over 
14 60,000. 

15 The cost of the levee alternative in the 2007 draft report was presented as $217 million. However, 
16 important environmental impacts, such as those caused by floodway clearing, do not appear to 
17 have been considered during the evaluations of the prior levee plan. New levee guidance 
18 developed in recent years will drive this cost up significantly when compared to the cost estimated 
19 in past studies. In addition, levee modifications to minimize impacts to the proposed Mississippi 
20 Department of Transportation mitigation area will lengthen proposed levee segments and include 
21 the addition of floodwalls in areas developed since the 2007 draft report. Also, pumps were not 
22 proposed in the 2007 draft report.  When levees are placed across streams and drainage ways, 
23 the risk of flooding is created because closing the gates leaves no exit route for drainage behind 
24 the levees. Pumps are typically needed to ensure that levee obstructions do not increase flooding. 
25 Pumps to move water over the levees would make the alternative more effectual by reducing the 
26 risk of flooding behind the levees from interior drainage; however, pumps can drive the cost up 
27 considerably. From updated interior analysis, it appears that levees without pumps will put 
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1 property behind levees at an unreasonable risk of flooding in low lying areas behind levees. 
2 Without pumps, flood events on the Pearl River are highly likely to result in ponding behind the 
3 levees. 

4 Although a possible increase in water surface elevation could be expected upstream without 
conveyance improvements, protection provided by the existing and proposed levees make this 

6 alternative an option for additional study. It should be noted that existing structures not protected 
7 by the proposed levees might have reduced protection because of the increase in flood 
8 elevations, unless conveyance improvements or additional levees on east bank are implemented. 
9 Moreover, the construction of levees without pumps places properties behind levees at extreme 

risk due to lack of storage. Plans 9, Plan 10, and Plan 11 were no longer considered for further 
11 evaluation due to unacceptable risk. 

12 7.2.4.2 MODIFIED LEVEE PLANS 

13 7.2.4.2.1 Alternative Descriptions 
14 These alternatives consist of building new levees and expanding the existing levees. In some areas, 

floodwalls would be needed due to right of way restrictions. These plans are modifications of 
16 Plans 9, 10, and 11, specifically by the addition of pumps and gates as needed to minimize 
17 unacceptable risk of interior flooding; 

18 Plan 12: This plan is the same as Plan 11 minus the Richland Levee and South Jackson Levee. 

19 Plan 13: This plan is the same as Plan 12 with pumps and gates added behind levee structures for 
adequate dewatering of the Pearl River tributaries. 

21 7.2.4.2.2 Screening Summary 
22 Levees are effective in providing flood protection. This alternative improves existing protection 
23 and provides additional protection. Nevertheless, all structures behind levees will not typically be 
24 protected, such as those in low lying areas. In addition, the Richland area is more affected by high 

levels on the Pearl with headwater flooding of Richland Creek. The construction of levees will not 
26 provide flood risk management for flooding caused by headwater. As the estimated $2-million 
27 annual cost of constructing these levees ($50-million with the pumps) far exceeded the 
28 approximate benefits of $500,000 per year, the Richland levee was removed due to not being 
29 economically effective, as were the South Jackson segments. 

Pumps were not proposed in the 2007 draft report. Pumps would typically make the alternative 
31 more effective, but will considerably increase the cost. From updated interior analysis, it appears 
32 levees without pumps will put property in low areas behind levees at an unreasonable level of 
33 flood risk. 

34 Although a possible increase in water surface elevation could be expected upstream without 
conveyance improvements, protection from the existing and proposed levees make this Plan 13 

36 with pumps alternative a viable option for additional study. Further, levees without pumps place 
37 properties behind levees at extreme risk due to lack of storage; therefore, plan 12 is no longer 
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1 considered. Plan 12 was no longer considered and Plan 13 was considered for further 
2 evaluation. 

3 7.2.5 CHANNEL IMPROVEMENTS AND WEIR 

4 7.2.5.1 ALTERNATIVE DESCRIPTIONS 
5 Consistent with the letter from Assistant Secretary of the Army (Civil Works), dated September 
6 17, 2010, a locally preferred one-lake alternative was included when the study was resumed. This 
7 alternative consists of significant channel modification from RM 284 to RM 294. Levees exist 
8 within much of this reach and would be relocated in some areas (east bank) to reduce flood levels. 
9 Relocating the existing levees expands the floodplain in these areas, beneficially minimizing the 

10 existing levee constrictions. This alternative would consist of excavating the overbanks of the 
11 channel. Excavation would be placed adjacent to existing levees, or adjacent to relocated levees. 
12 The large amount of excavation needed would provide substantial land mass or expanded levee 
13 widths and, therefore, additional protection. The weir now located at RM 290.7 would be 
14 relocated to approximate mile RM 284.0, where it would be modified to a higher elevation and 
15 expanded width. This provides a larger body of water for recreation, reduces existing channel 
16 maintenance burdens, and reduces the amount of future maintenance needed by a larger, 
17 expanded channel improvement. Pumps would not be needed to provide protection behind 
18 levees except where pumps already exist, and they would be modified as needed. 

19 Plan 14: Channel Improvements with weir. This plan is the same as Plan 8 with the existing weir 
20 structure relocated to RM 284.0 to insure water supply and with the addition of a levee around the 
21 existing wastewater treatment plant. 

22 Plan 15: Channel, Weir and Gate Improvements. This plan is the same as Plan 14 with added gate 
23 operations to the weir for low flow conditions. 

24 Plan 16: Channel, Weir and Gate Improvements to RM 295. This plan is the same as Plan 15, 
25 however the channel improvements will extend to RM 295. 
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Figure 7-9. Channel Improvements with a relocated weir and improvements to existing levees. 

1 7.2.5.2 SCREENING SUMMARY 
2 This alternative is very effective providing flood reduction not only throughout RM 284 to RM 294 
3 where improvements are proposed, but also upstream to RM 302. Flood reduction levels range 
4 from approximately 2 feet to greater than 8 feet. This alternative provides significant flood 
5 reduction throughout the reach. The difference between Plan 8 and Plan 14 is the addition of a 
6 levee around the WWTP to reduce flood damages. 

7 The reduced flood risk would lead to many benefits: continued regional growth; public safety 
8 improvements, due to the minimized risk of catastrophic flooding; and, employment growth for 
9 the region, as businesses would not need to provide massive support for emergency measures. 

10 Recreational features would be included within the project area that would benefit local and 
11 regional communities. Local transportation would not be impacted during flood events and 
12 reduction of flood damages to highways and other infrastructure would decrease the need for 
13 evacuation of hospitals in Rankin County. 

14 The preliminary weir elevation was selected to provide a cost-effective balance between the 
15 amount of conveyance needed to provide flood risk management and the expense of excavation. 
16 Relocating the weir allows for the water supply to be continued while the impoundment 
17 simultaneously reduces the vegetative maintenance requirements of the local sponsor. The local 
18 sponsor is currently responsible for maintaining over 300 of the 1,500 acres of the proposed 
19 footprint. Vegetation control in this area is difficult and if the vegetation is not properly 
20 maintained, conveyance is restricted. This expanded channel not only provides recreational 
21 benefits, the depth of the water also limits the local sponsor's maintenance requirements by 
22 reducing the area where spraying, mowing, or other vegetation control is needed. 

23 The local community, the State of Mississippi, and local leadership has supported and continues 
24 to support this alternative because of its potential to provide flood risk management, positive 
25 social effects, regional growth opportunities, and the recreation benefits for improved access to 
26 the Pearl River and its natural resources. In addition to letters of support from local residents and 
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1 businesses, the project has received support resolutions from the Rankin County Board of 
2 Supervisors (June 2018, unanimous), the Hinds County Board of Supervisors (July 2018, 
3 unanimous), the City of Richland (June 2018), the City of Pearl (June 2018), the City of Flowood 
4 (June 2018), and the City Council of Jackson, Mississippi (July 2018). This alternative would have 
5 a high level of acceptability within the project area. 

6 Because Plan 15 and Plan 16 have a high level of flood reduction along with a high level of 
7 acceptability, they seem to have the community support. Thus, these plans have much stronger 
8 cases for implementation and will be considered as viable alternatives for further study. Plan 14 
9 was no longer considered due to possible impacts of low flow, while Plan 15 and Plan 16 were 

10 considered for further evaluation. 

11 
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1 

Figure 7-10. Bridge improvements and conveyance improvements within bridge areas. 
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1 

Figure 7-11. Conveyance improvements from RM 284 to RM 302. 
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1 

Figure 7-12. Conveyance and bridge improvements within the reach. 
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1 

Figure 7-13. Channel improvements from RM 284 to RM 291. 
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1 

Figure 7-14. Channel improvements from RM 284 to RM 294. 
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1 

Figure 7-15. Channel improvements, with existing weir relocated to RM 284. 
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1 

Figure 7-16. Plan 9 is levees for unprotected areas and Plan 10 adds improvements to existing levees. 
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1 

2 Figure 7-17. Additional levees and levee elevation improvements with conveyance improvements from 
3 RM 294 to RM 302. 

Appendix A: Plan Formulation 39 



  
  

   
 

  

   

Integrated Feasibility Study and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

1 

Figure 7-18. Similar to Plan 11, excluding Richland and South Jackson Levees. 
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1 

2 Figure 7-19. Additional levees and levee elevation improvements with conveyance improvements from 
3 RM 294 to RM 302, excluding Richland and South Jackson levees but including pumps and gates. 
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1 

2 Figure 7-20. Channel improvements from RM 284 to RM 294, with weir relocation and additional levee 
3 around WWTP. 
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1 

2 Figure 7-21. Similar to Plan 14, with the addition of gate operations at the weir (Plans 15 and 16) and the 
3 extension of channel improvements to RM 295 (Plan 16). 
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1 8.0 FOCUS ARRAY OF ALTERNATIVES 

2 From the initial screening (Table 8-1) of 5 plans with non-structural measures and 16 plans with structural 
3 measures, a focus array was developed by combining non-structural and structural measures to create 
4 multiple options to carry forward. This focus array of alternatives was developed as a result of reviewing 
5 the goals and objectives, impacts to constraints, and screening criteria. Table 8-2 breaks down each plan 
6 into the component individual flood management measures. Table 8-3 is a summary of the plans no longer 
7 considered and the plans moved to the focus array. 

Table 8-1: Screening Criteria Evaluation 

Condensed Plan ID 

Screening Criteria  (5=High, 4=Medium High, 3=Medium,2=Medium Low, 1=Low) Score Recommendation 

Is this Alt 
Complete? 

Is Alt Effective? 
Is this Alt 

Acceptable? 
Is this Alt 
Efficent? 

Does Alt avoid 
Environmental 

Impacts? 

Does this Alt 
have positive 
Social Effects 

Is this Alt 
accepted by the 

local community? 

No Action 2 1 1 1 4 1 1 11 FOCUS ARRAY 

NS Plan 1 1 3 1 1 4 1 1 12 Consider parts with other plans 

NS Plan 2 1 1 1 1 5 1 1 11 Consider parts with other plans 

NS Plan 3 1 1 1 1 5 1 1 11 Consider parts with other plans 

NS Plan 4 1 1 1 1 5 1 1 11 Consider parts with other plans 

Plan 1 4 4 1 1 2 1 1 14 

Plan 2 1 1 1 1 2 1 1 8 

Plan 3 1 1 1 1 4 1 1 10 

Plan 4 2 1 1 2 3 1 1 11 

Plan 5 2 1 1 1 3 1 1 10 

Plan 6 2 2 1 2 3 1 1 12 

Plan 7 2 2 1 1 3 1 1 11 

Plan 8 2 2 1 1 3 2 3 14 

Plan 9 2 3 1 1 4 3 1 15 

Plan 10 2 2 1 2 4 3 1 15 

Plan 11 2 3 1 2 4 3 2 17 

Plan 12 2 3 1 3 4 3 2 18 

Plan 13 3 4 2 2 4 4 2 21 FOCUS ARRAY 

Plan 14 5 4 5 5 2 5 5 31 NO DUE TO POSSIBLE LOW FLOW 

Plan 15 5 4 5 5 3 5 5 32 FOCUS ARRAY 

Plan 16 5 4 5 5 3 5 5 32 FOCUS ARRAY 
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1 Table 8-2: Summary of Flood Management Measure Elements of the Alternative Plans 

2 
MANAGEMENT MEASURES 

Structural Non-Structural 

Relocation - Full acquisiti
on buy-out 

Relocation - Limited acquisiti
on buy-out 

Flood Warning Plans 

Flood Insurance 

Flood Plain Ordinances 

Flood Storage 

Conveyance Im
provements 

Bridge Conveyance Im
provements 

Channel Im
provements 

Levees 
Floodwalls

 Pumps 

River Training Structures 

PLAN ID 

N o A c t i on A l t er n at i v e 

NS P la n 1  
NS P la n 2  
NS P la n 3  
NS P la n 4  
NS P la n 5  

P l a n 1     
P l a n 2     
P l a n 3      
P l a n 4     
P l a n 5      
P l a n 6     
P l a n 7     
P l a n 8      
P l a n 9      

P l an 10      
P l an 11       
P l an 12        
P l an 13       
P l an 14      
P l an 15      
P l an 16     
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Table 8-3: Initial Array Evaluation Summary 

No Action Required to move forward 

NS Plan 1 
Provides effective flood risk management benefits with a very high cost. 

Not efficient 

NS Plan 2 
Plan does not provide substantial effective flood risk reduction and is not 

acceptable. Considered with combination of other plans 

NS Plan 3 
Plan does not provide substantial effective flood risk reduction and is not 

acceptable. Considered with combination of other plans 

NS Plan 4 
Plan does not provide substantial effective flood risk reduction and is not 

acceptable. Considered with combination of other plans 

NS Plan 5 
Plan does not provide substantial effective flood risk reduction and is not 

acceptable. Considered with combination of other plans 

Plan 1 
Efficiency/Cost is high, plan is not acceptable, and from a planning 

consideration. Environmental Impacts are great 
Plan 2 Plan does not provide effective flood risk reduction 

Plan 3 Plan does not provide effective flood risk reduction 

Plan 4 
Plan does not provide effective flood risk reduction and violates 

constraints 

Plan 5 
Plan does not provide effective flood risk reduction and violates 

constraints 

Plan 6 
Plan does not provide effective flood risk reduction and violates 

constraints 

Plan 7 
Plan does not provide effective flood risk reduction and violates 

constraints 

Plan 8 
Plan does not provide effective flood risk reduction and violates 

constraints 
Plan 9 Plan violates planning constraint 

Plan 10 Plan violates planning constraint 

Plan 11 Plan violates planning constraint 

Plan 12 Plan violates planning constraint 

Plan 13 Considered for further evaluation 

Plan 14 Plan violates planning constraint 

Plan 15 Considered for further evaluation 

Plan 16 Considered for further evaluation 
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1 The focus array included 3 structural plans as presented below. 

2 Plan 13: This plan is to provide additional levees for unprotected areas, increase existing levee protections 
3 by upgrading existing levee elevations, and add conveyance improvements upstream from RM 294 to RM 
4 302. However, the existing available footprint is too limited to prevent interior flooding by water storage 
5 alone. Therefore, pumps and gates have been added behind levee structures for adequate dewatering of 
6 the Pearl River tributaries. While some previous plans did not include pumps, the damages due to interior 
7 flooding by constructing levees without pumps was considered too great. As noted by the USACE’s Mobile 
8 District on page 57 of their 1985 report, levee improvements “would induce flooding outside the levee 
9 system during major floods because of the loss in hydraulic conveyance.” Furthermore, the Mobile District 

10 noted it had to include large capacity pumps due to the limited ponding area availability. Other prior plans 
11 proposed multiple structures to be operated manually; however, these tributaries are flashy and 
12 sometimes peak in less than 12 hours. If transportation routes are inundated, access to these manually 
13 operated structures may be obstructed. When the Pearl River is at flood level, the risk of damage due to 
14 flooding without pumps to drain the interior would be quite high, and implementing this plan without 
15 pumps is believed to not be best engineering practice. Also, Engineering Regulation (ER) 1105-2-100 states 
16 on Page 3-12:  “Remaining induced damages are to be accounted for in the economic analysis and the 
17 impacts should be displayed and discussed in the report.” Therefore, if the interior flooding was not 
18 accounted for in the flood risk management measures, the damages from interior flooding would have to 
19 be accounted for in the damages and risk analysis and would negatively impact the benefit-cost ratio. 

20 Plan 15: Channel, Weir and Gate Improvements. This plan includes channel improvements from RM 284 
21 to 294, a “subsequent channel” for high flow conveyance, and the relocation of the existing weir to RM 
22 284 to insure water supply. It also adds gate operations to the weir for low flow conditions and levee 
23 protection around the existing wastewater treatment plant. This plan also incorporates non-structural 
24 measures such as limited acquisition, voluntary buy-out. 

25 Plan 16: Channel, Weir and Gate Improvements to RM 295. This plan is the same as plan 15, however the 
26 channel improvements will extend to RM 295. 

27 To ensure NED benefits were maximized, a variation of Plans 15 and 16 was analyzed. Where Plan 16 
28 considered a larger footprint than plan 15, this additional plan, referred to as Plan 15A, considered a 
29 smaller project footprint with dredging only up to RM 292. The Hydrologic Engineering Center Flood 
30 Damage Analysis (HEC-FDA) 9 Version 1.4 USACE-certified model was used to develop expected annual 
31 damages for existing conditions within the project area. Additionally, the model was used to evaluate 

Table 8-4: Summary of Expected Annual Damages for Focused Array of Alternatives 

Total Without 
Project 

Total With 
Project 

 Plan 
Expected Damages Damage 

Reduction 
(Flood Risk 

Management Benefit) 

 

  
  

  
 

    

      
    

    
        

       
     

  
  

         
   

    
     

  
      

   
    

    
     

      
     

     
      

    

       
     

      
      

      
      

              

 

   
   
   
   

 
     

 

         

Plan 13 
Plan 15 
Plan 16 

Plan 15A 

$ 17,943.79 
$ 17,943.79 
$ 17,943.79 
$ 17,943.79 

$ 7,050.84 
$ 4,276.84 
$ 4,054.31 
$ 8,702.71 

$ 10,892.95 
$ 13,666.95 
$ 13,889.48 
$ 9,241.08 
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1 variations of the plans, like Plan 15A, to ensure expected annual damages were considered and benefits 
2 were maximized. This analysis indicated channel improvements must continue through at least RM 294 
3 (upstream of Highway 25/Lakeland Drive) for the channel improvements to have significant flood risk 
4 management benefits. 

With over 50% of the structural damages occurring upstream of RM 292, any plan with the aim to meet 
6 this study’s goal and fulfill the planning objectives must provide significant floor risk management benefits 
7 to this area. As Table 8-4 shows, the damage reduction benefit is significantly reduced when flood risk 
8 management benefits are not extended upstream of RM 292. While the implementation cost of Plan 15A 
9 is less than that of Plan 15, the benefit from cost savings available with the smaller footprint of Plan 15A 

is offset by the concurrent loss of flood risk management benefits. Therefore, Plan 15A was not considered 
11 moving forward. 

12 Upon further evaluation, Plan 16 was also no longer considered. Although Plan 16 provides for the 
13 greatest flood reduction benefits amongst plans within the focus array, this plan would likely have some 
14 impacts on the mitigation bank constraint and could encroach on possible turtle habitat. This alternative’s 

costs associated with the additional dredging and the impacts to a planning constraint did not justify the 
16 additional benefits in Northeast Jackson. Therefore, channel improvement measures with larger 
17 footprints than Plan 16 were not considered moving forward. 

18 Based on guidance from USACE, a standalone non-structural alternative was carried forward to the final 
19 array of alternatives to maintain compliance with Section 73 of WRDA 1974 which states that 

nonstructural measures will be considered by all Federal agencies in the survey, planning, or design of any 
21 flood risk management project. Furthermore, the USACE Planning Bulletin No. PB 2016-01 states “a 
22 minimum of one primarily nonstructural plan (Section 73 of the Water Resources Development Act of 
23 1974) must be considered…”. The non-structural buy-out plan is the only practical alternative since 
24 residential and commercial structures within this area cannot easily be raised without significant 

structural damage and cost. Therefore, the non-structural plan of total buy-out was carried forward for 
26 evaluation. During feasibility level design, further analysis on the non-structural features of the 
27 recommended plan will be conducted to determine the economic feasibility of the non-structural 
28 features. 

29 9.0 FINAL ARRAY OF ALTERNATIVES (NEPA REQUIRED) 

The final array of alternatives carried forward for consideration included the No Action Alterative, 
31 Alternative A (non-structural), Alternative B (Plan 13), and Alternative C (Plan 15). Details of each plan 
32 are included in this appendix, while Appendices C, L, M, O, P, and Q present additional engineering details 
33 of each alternative. Additionally, some levee segments were removed at this time due to lack of economic 
34 justification. As a part of the 

9.1 No Action (Future without-project condition) 
36 Under the No Action Alternative, no flood risk reduction would occur. The area would continue to 
37 experience flooding caused by the headwaters of the Pearl River. As already presented in Section 1, 
38 impacts will continue to be great and could possibly increase as urban development continues to 
39 impact structures, infrastructure, transportation, and the existing WWTP. 
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1 9.2 Alternative A (Non-Structural) 
2 The measure of relocating structures (buy out) allows for moving structures as part of the project and 
3 buying the land upon which the structures were located. The total number of structures to be 
4 relocated in this alternative would be numerous and include residential, commercial, schools, and 

hospitals. This does NOT include structures behind existing levees although, some probability of flood 
6 damage and risk in these areas will still exist. 

7 As can be seen in Figure 9-2, many structures that impact quality-of-life and community cohesion are 
8 impacted in multiple sections within the Study Area. In addition to community impacts, major 
9 transportation routes, airports, and rail lines would still be impacted causing congestion and 

transportation impacts. The estimated cost for removal of the structures alone would surpass $2.0-
11 billion. The cost of this alternative far exceeds economic justification; additionally, it does not meet 
12 the stated goals and objectives. Furthermore, risk would not be improved to existing structures being 
13 protected by existing levees, and no flood risk management benefits would be realized at the $300-
14 million WWTP serving the area. Inclusion of a levee to protect the WWTP would further increase the 

already untenable estimated cost. Therefore, reference to this alternative in future discussions will 
16 be limited. 

17 9.3 Alternative B (Levee Plan) 
18 Approximately 13.5 miles of levees currently protect portions of the Jackson metropolitan area; 
19 however, much of the Jackson metropolitan area is unprotected, as previously discussed. This 

alternative consists of building new levees and expanding the existing levees and pumps. In some 
21 areas, floodwalls are needed due to right-of-way restrictions. Significant conveyance improvements 
22 would be constructed from RM 292 to RM 302 on the west bank to reduce flooding induced by new 
23 levees and reduce any impacts to the outlet structure of the Ross Barnett Reservoir. 

24 Additional levees would improve flood risk reduction in unprotected areas and in already protected 
areas. Although flood risk management is improved, the risk of overtopping or failure in levee sections 

26 during extreme events will still exist. This alternative adds a significant number of structures and 
27 pumps requiring maintenance and operators during flood events with possible interior flooding. While 
28 not included in initial iterations of the levee plan, it quickly became clear that the construction of 
29 additional levees would require additional pumps and ponding areas. As noted by the USACE’s Mobile 

District on page 57 of their 1985 report, levee improvements “would induce flooding outside the levee 
31 system during major floods because of the loss in hydraulic conveyance.” With levees blocking the 
32 natural flow paths within the floodplain towards the river, pumps and ponding areas would be 
33 required to transport drainage over the levees or else flow would accumulate on the protected side 
34 of the new levees. Furthermore, the Mobile District noted it had to include large capacity pumps due 

to the limited ponding area availability and significant channel enlargement would be required to 
36 compensate for the loss of valley storage. 

37 This plan would require significant clearing and maintenance of areas from RM 294 to RM 302 to 
38 insure no increase of flood elevations upstream of the project area near the Ross Barnett Reservoir. 
39 This conveyance improvement would be needed within a reach of the Pearl River that has not been 
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1 significantly alternated in the past. Similar levee plans have been recommended in the past but have 
2 failed to be implemented with lack of community and leadership support. 

3 9.4 Alternative C (Channel Improvement/Weir/Levee Plan) 
4 This alternative consists of significant channel modification from RM 284 to RM 294. Levees exist 

within much of this reach and would be relocated in some areas to reduce flood levels. The only 
6 pumping stations required for Alternative C to provide flood risk management benefits are already in 
7 place, i.e., this plan does not require the construction of any new pumping stations. This alternative 
8 would include excavating the overbanks of the channel. Excavation would be placed adjacent to 
9 existing levees. If the excavated fill is of suitable material for levee construction, the large amount of 

excavation needed would provide substantial land mass or expanded levee widths, providing 
11 additional protection and additional risk reduction. The weir currently located at RM 290.7 would be 
12 removed and relocated with a new weir near RM 284.3 of an improved design including a gate for low 
13 flows and a fish passage channel. The replacement weir would be modified to a higher elevation and 
14 expanded width, providing a larger body of water for flood risk reduction and recreation while 

reducing channel maintenance along with the future maintenance required of a larger, expanded 
16 channel improvement. Additional pumps would not be needed to provide protection behind levees 
17 except where pumps already exist. This plan further complies with the guidance in PB 2016-01 to 
18 combine structural and non-structural measures to “formulate complete plans” by incorporating non-
19 structural measures with the inclusion of voluntary residential buy-outs. The non-federal sponsor will 

assess non-structural measures, such as voluntary acquisition of structures in both Hinds and Rankin 
21 counties that would otherwise continue to be located in flood prone areas, on its own upon 
22 completion of the Federal project. 

23 As a part of the FS/EIS process, draft versions of this study have been extensively reviewed by both 
24 technical panels and by the public. Technical reviews were conducted by the USACE during Agency 

Technical Reviews (ATR) and by an independent technical reviewer in an Independent External Peer 
26 Review (IEPR). Public input was solicited during public comment periods and at meetings (further 
27 information about public participation in this process can be found in Section 7 of the report, as well 
28 as Appendices G and H). This review of the project included extensive incremental analyses of 
29 individual project measures as well as excavation lengths, widths, and depths, to ensure flood risk 

management benefits are maximized with the respect to the size of the project (the results of this 
31 analysis can be found in Appendix B, Attachment 1). The updated incremental analysis and hydraulic 
32 modeling indicated the amount of benefits gained by the reduction in water surface elevation from 
33 relocating the existing east levee did not exceed the increased environmental impacts and increased 
34 cost. The incremental analysis concluded that leaving the existing east levee in place (no relocation) 

would maximize the NED benefits and reduce the environmental impacts by up to 10%. As a result of 
36 this examination, the plan no longer includes relocation of the east levee (Figure 9-4). The proposed 
37 Alternative C includes excavation of the channel top banks from approximately RM 284.5 to 
38 approximately RM 294. The excavation will be of various widths from the existing top bank (no river 
39 excavation will be done) to be determined during the Preconstruction Engineering and Design Phase. 

Excavation depths will vary between 5-10 feet. Within the existing levee reach, all excavation will 
41 remain between the levees with no levees being removed or lowered. 
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Figure 9-1. No Action Alternative 
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1 
Figure 9-2. Non-Structural Locations 

Appendix A: Plan Formulation 52 

2 



  
  

    
 

  
    

Integrated Feasibility Study and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

1 
Figure 9-3. Alternative B 
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1 
Figure 9-4. Alternative C 
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1 Summary Matrix of Alternatives 
2 
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Summary Matrix of Alternatives Pearl River Watershed Flood Control 
Resource Category Alternative Description Effectiveness Completeness Acceptability Efficiency Environmental Effects Social Effects Implementability  Community Support Risk Recommendation 

Previous Lakes 
Plans 

This alternative had 2 weirs and created 
2 lakes from mile 284 to mile 302 at the 
base of the Ross Barnett Reservoir 

The Previous Lakes Plan produced over 
90% reduction in flood damages, 
effectively reducing flood risk in the 
Jackson metropolitan area, reducing loss 
of transportation routes, reducing the 
flood risk of critical infrastructure, while 
integrating environmental design 
features. 

This alternative realized all four planning 
objectives. This plan is acceptable. The cost of this alternative is quite high, 

approaching or surpassing $1 Billion. 

With such a large project footprint, this 
alternative would have significant 
environmental impacts. Additionally, a 
mitigation bank has been 

Public safety would improve with the improved 
flood risk management benefits minimizing the 
risk of catastrophic flooding. The reduced 
flood risk would lead to continued regional 
growth. The risks to business would be 
lessened by the flood risk management 
benefits of the plan. Employment within the 
region would expand. Local transportation 
routes would not be impacted during flood 
events, remaining open and accessible to the 
public. Hospitals in Rankin County would not 
have to be evacuated and could continue 
normal operations. Furthermore, the 
recreational features included in this 
alternatives design would provide additional 
benefits to the public. The resulting social 
effects from the implementation of this project 
are clearly positive. 

Because this alternative has a high rate 
of flood reduction along with a high level 
of acceptability it seems to have the 
community support thus gives a much 
stronger case to be implemented. 
However the cost is too high to be 
implemented and obtain funding and the 
environmental impacts with the new 
constraints being considered. 

The local community has supported this 
alternative in the past due to the 
combined benefits of flood risk 
management, positive social effects, 
regional growth opportunities, and the 
recreation benefits from improved access 
to the Pearl River and its natural 
resources.  Furthermore, this plan was 
acceptable in terms of applicable laws 
and regulations. 

The flood risk management benefits 
provided by this alternative would be 
significant. Additional benefits would be 
obtained due to reduced risk from 
potential levee failure. 

Due to the high cost, environmental 
impacts, and the new constraint of the 
MDOT mitigation area, this alternative will 
not longer be considered. 

Previous 
Comprehensive 

Levee Plan 

This alternative implements the Initial 
Levee Plan Alternative outlined in the 
USACE 2007 Feasibility Study Main 
Report. 

This plan increases the water surface 
elevations between the levees. The plan 
does provide flood risk management 
benefits but only for the areas within the 
levee reaches. However, if implemented 
as previously proposed, the 
comprehensive Levee Plan will induce 
interior flooding, reducing ability to 
provide flood risk management benefits 
and reduce the risk to transportation and 
infrastructure. Pumps must be added. 

This alternative does not realize all four 
of the planning objectives. 

This plan is not acceptable without 
pumps due to induced interior flooding. 
With pumps, this plan is acceptable. 

The cost of the levee alternative in the 
2007 Draft report was presented as 234 
Million.  However, new levee guidance 
developed in the recent years will drive 
this cost up significantly from past 
studies.  In addition, levee modifications 
to minimize impacts to the proposed 
Mississippi Department of Transportation 
mitigation area will lengthen levee 
segments as well as addition floodwall in 
areas developed since the 2007 draft 
report. 

This alternative would have modernly 
high environmental impacts 

Although the levees will provide 
additional protection, this could have a 
positive social effects.  However, in some 
areas where interior drainage may cause 
some relocation, or reduced level of 
protection, social effects could be 
negative due to impacts of these areas 
behind levees.  In addition, land would 
have to be acquired from numerous 
landowners. 

As stated, levee plans have failed to gain 
funding and acceptability over the past 15 
to 20 years.  Plans have failed to gain 
local sponsor support as well as funding 
required for the local share match.  It is 
not believed that the community or 
political leadership has changed enough 
to implement a stand-alone levee 
alternative.  However, implementing 
some form of levees in areas could 
possibly be implemented.  A stand-alone 
levee alternative has a moderately low 
level of being implemented. 

Expanding the existing levee protection 
has be studied and reviewed prior to this 
study.  There have been two levee plans 
that have failed to obtain funding. 
Although, expansion of the flood 
protection is needed and wanted by the 
community, levees have not gained the 
support needed to insure funding from 
the local community 

Risk would be reduced from flooding 
where levees would provide protection of 
unprotected areas.  However, some risk 
would still be applicable for extreme 
events due to risk of levee overtopping. 
In addition, risk will still be applicable 
where roads would still be inundated and 
within interior areas where flood risk still 
would exist.  Risk levels for this 
alternative would be moderately low 

Due to the impacts to the new constraint 
(MDOT mitigation area) this alternative 
will no longer be considered. 

No Action 

This alternative assumes no Federal 
project is implemented, and emergency 
measures currently employed in the 
project area would continue to be 
implemented as necessary due to 
flooding.  These emergency measures 
include such actions as temporarily 
raising existing levees, evacuations, levee 
closures, re-routing of traffic, 
sandbagging, ring levees, and other 
temporary measures 

The alternative does not provide 
consistent reliable long-term flood risk 
management for the Jackson 
Metropolitan area.  The emergency 
measures are only temporary and are 
only beneficial for one-time events 

This alternative does not realize all four 
of the planning objectives. This plan is acceptable. 

A flood event similar to the 1979 event 
could exceed $1.0 billion in damages to 
the community.  Average annual 
damages from all flood events could 
exceed $17 million from the most recent 
study.  This alternative has extremely 
high cost to the local community 

This alternative would continue to have 
moderate negative impacts 

Flood fighting causes extreme impacts to 
the community.  Businesses shut down, 
transportation routes including 
emergency routes are affected, and 
public and recreational facilities are 
negatively impacted. Over the long term, 
the flood risk makes the community less 
attractive for businesses than less flood-
prone areas.  Failure of emergency 
measures during a large flood results in 
lack of community cohesion, decreased 
public safety, and potential loss of life. 
The alternative would have highly 
negative impacts 

This alternative represents the base 
condition in the absence of a Federal 
project.  Legal and technical issues 
complicate implementation of emergency 
measures 

This alternative is not an acceptable long-
term solution for the local community or 
the Nation.  Continued reliance of flood 
fighting and evacuations would continue 
to have adverse impacts on the 
community and the nation do to 
economic damages that would continue 
to occur.  This alternative would continue 
to have a very low level of acceptability. 

The community would continue to be at 
risk of flooding.  The effectiveness of the 
emergency measures is not reliable 
during extreme events and many areas 
will be prone to flooding due to lack of 
flood protection.  Roads, freeways, and 
infrastructure will continue to be 
inundated and the probability of loss of 
life exist.  This alternative has extremely 
high risk 

This alternative will be carried forward as 
the base "no action" alternative 

Non 
Structural+A7:A13 

Non-structural measures remove 
damageable property from flood waters 
rather than redirecting the flood waters 
away from the property.  Non-structural 
measures include a variety of actions 
such as evacuating flood plains, flood 
proofing, relocating structures, flood 
warning systems, Flood Insurance, land 
acquisition, and elevating structures 
above the design flood level 

Does provide flood risk management 
benfits but at high cost. Does not provide 
features for habitat conservation. 

This alternative does not realize all four 
of the planning objectives. This plan is acceptable. 

For the initial screening, stand-alone non-
structural plans would be cost prohibited 
due to the large number of structures.   
The 500 year events impacts many 
structures with impacts in the Billions of 
dollars 

This alternative would have moderately 
positive impacts 

During flood events, evacuation would 
cause large disruptions to transportation 
and business for weeks.  A large 
percentage of the structures in the study 
area would need to be either removed, 
relocated, or modified to achieve a 
standard level of protection, reducing 
community cohesion and changing entire 
neighborhoods and communities. 
Regional growth would be negatively 
affected because businesses would not 
want disruptions from the evacuations 
that would be necessary with this 
alternative This alternative would have a 
high negative social impact 

The project would be very difficult to 
implement because it directly affects an 
enormous number of property owners. 
Forcing the public to raise structures may 
not be possible, reducing the overall 
effectiveness of the plan.  There would 
be legal issues as to what authorities 
would be used to force people to modify 
their structure.  It would take a great deal 
of time to implement the project due to 
large number of structures begin 
modified.  This alternative would have a 
low level chance of being implemented. 

The necessary modifications of 
thousands of individual structures would 
be extremely controversial and would be 
politically difficult resulting in little support 
from the local communities.  Community 
cohesion would be disrupted during the 
implementation of this alternative and 
there could be long term issues with 
frequent flooding what would limit access 
to many structures during flood events. 
This alternative would have a low level of 
acceptability 

The risk of flooding infrastructure would 
remain and evacuation routes would 
continue to be flooded and businesses 
still impacted.  During flood events the 
population could be required to be 
evacuated due to possible looting and 
property damage would be a concern the 
properties modified would be protected 
up the design event but there would be a 
residual risk of flood damage above that 
event.  The alternative has a moderate 
level of risk reduction 

Due to the high cost and number of 
structures, this alternative will no longer 
be considered as a stand alone 
alternative.  However, it is recommended 
be this considered as a feature of 
another alternative 

Previous Flood 
Storage Plan       

Plan1,2 

Flood storage involves both preserving 
natural floodplain areas and also building 
dams and other water retention facilities 
to hold water during flood events.  These 
facilities would be need to be located in 
the Pearl River watershed upstream of 
the Jackson Metro to provide any flood 
risk reduction 

Provides flood risk management benefits. 
Does not provide environmental design 
features for habitat conservation. 

This alternative does not realize all four 
of the planning objectives. This plan is acceptable. 

Cost in 1986 for this project were 
approximately $8 million in annual cost 
with a B/C ratio of 1.05.  Based on 
today’s land values, construction cost, 
relocation cost, and mitigation cost, it is 
believed this project in today’s dollars 
was exceed $500 million.  This 
alternative would have a low level of cost 
acceptance 

At the time of the study, the mitigation in 
kind within the project area resulted in 
minimal environmental impacts. 
However, it is not believed the same 
impacts could be mitigated on site today. 

The Shoccoe Dam project stated in the 
1986 report that it would contribute to 
community health and safety. Large 
amounts of land would be necessary to 
implement a flood storage similar to 
Shoccoe.  Although most flood storage 
projects would provide benefits in the 
local area, it was perceived that the 
benefits of this project was mainly for the 
Jackson Metropolitan area, while the 
rural areas were providing the necessary 
land for the project. This alternative had 
positive social impacts for the City of 
Jackson and negative social impacts for 
citizens upstream of the proposed dry 
dam in counties outside of Rankin and 
Hinds County.  In the case of Shoccoe, 
lack of benefits for the upstream 
communities was a reason for low level 
of acceptability 

As stated, the proposed Shoccoee Dam 
project was controversial and did not 
garner support from upstream citizens 
nor the State Legislature and was never 
funded.  It is not believed that the citizens’ 
concerns have changed, nor will change 
in regards to any dry storage upstream of 
the Ross Barnett.  In addition, the now 
local Sponsor of Rankin-Hinds does not 
have the authority to fund a project 
outside of the two countie s. Low level of 
impleminability 

This project was only accepted to the 
local interest in Jackson. The plan was 
opposed by interest in Leake County and 
other communities upstream where most 
of the real estate for the project would 
have been acquired with no benefits.  In 
addition, in that area, approximately 64 
families would have to been relocated, 
Mississippi Highway 43 bridge would 
have to be raised,  relocation of 8 miles 
of the Natchez Trace Parkway,  would 
have to be relocated This alternative has 
a low level of acceptability 

Risk would be reduced allowing for 
protection within the Jackson 
metropolitan area.  However, added risk 
to areas upstream of the proposed dam 
would be increased due to inundation of 
areas not typically inundated.  This 
alternative has a low risk for the Jackson 
Metropolitan area and moderately high 
risk level for areas upstream of the dam 
site 

With even less support than during the 
original authorization, It is not believed to 
be anymore accepted or able to 
implement than in the past and still 
remains a controversial project.   
Therefore, this alternative will no longer 
be considered. 

Appendix A: Plan Formulation 
Attachment 1. Summary Matrix of Alternatives
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Integrated Feasibility Study and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS

Resource Category Alternative Description Effectiveness Completeness Acceptability Efficiency Environmental Effects Social Effects Implementability  Community Support Risk Recommendation 

Clearing Plan      
Plan4 

This alternative clears debris and 
vegetation in both the channel and 
overbanks to increase flow potential from 
the Water Treatment Plant at River Mile 
282.7 through Ross Barnett Reservoir.  
This alternative similar to the clearing 
plan from the 1986 COE report (Shoccoe 
Alternatives) 

Provides minimal flood risk management 
benefits - not effective as stand-alone 
alternative. Does not provide 
environmental design features for habitat 
conservation. 

This alternative does not realize all four 
of the planning objectives. This plan is acceptable. 

Cost of this alternative would be much 
less than most other structural 
alternatives, however, due to its lack of 
effectiveness, and the flood reduction 
benefits are so low, that any cost for this 
as a stand-alone alternative would not be 
cost beneficial 

This alternative would have negative 
impacts 

Due to lack of effectiveness, during flood 
events, evacuation would be required 
causing large disruptions to 
transportation and business for weeks. 
Regional growth would continue to be 
negatively affected.  This alternative 
would have a high negative social impact 

Due to the lack of effectiveness of this 
alternative, this alternative would have a 
very low level of being implemented. 

Due to the lack of effectiveness of this 
alternative, this alternative would have a 
very low level of acceptability 

The community would continue to be at 
risk of flooding.  The effectiveness of the 
emergency measures is not reliable 
during extreme events and many areas 
will be prone to flooding due to lack of 
flood protection.  Roads, freeways, and 
infrastructure will continue to be 
implemented 

Due to the relatively minor decreases 
expected for flood control , this 
alternative as a stand alone alternative 
will not be considered for additional 
study. 

KCS and CN 
Railroad 

Improvements 
Plan5 

This alternative appends on the KCS 
railroad improvements by also raising the 
low chord and decreasing pier numbers 
utilizing longer spans at the existing CN 
Bridge River Mile 286.5. 

Provides minimal flood risk management 
benefits - not effective as stand-alone 
alternative. Does not provide 
environmental design features for habitat 
conservation. 

This alternative does not realize all four 
of the planning objectives. This plan is acceptable. Non determined due to lack of 

effectiveness, 
Non determined due to lack of 
effectiveness, 

Non determined due to lack of 
effectiveness, 

Non determined due to lack of 
effectiveness, 

Non determined due to lack of 
effectiveness, 

The community would continue to be at 
risk of flooding 

Due to the minor decreases expected for 
flood control, this alternative will not be 
considered for additional study. 

Subsequent 
Channel           

Plan6,7 

This alternative dredges a secondary 
channel within the Pearl River overbanks 
to help convey flow as a relief channel. 
The dredging range is from RM 284.3 
through Ross Barnett Reservoir. 

Does not provide adequate flood risk 
management benefits. Does not provide 
environemtal habitat conservation 
features. 

This alternative does not realize all four 
of the planning objectives. This plan is acceptable. 

Cost of this alternative would be much 
less than most other structural 
alternatives, however, due to its lack of 
effectiveness, and the flood reduction 
benefits are so low, that any cost for this 
as a stand-alone alternative would not be 
cost benefic 

This alternative would have negative 
impacts 

During flood events, evacuation would 
be required causing large disruptions to 
transportation and business for weeks. 
Regional growth would continue to be 
negatively affected.  This alternative 
would have a high negative social impact 

Due to the lack of effectiveness of this 
alternative, this alternative would have a 
very low level of implemented 

Due to the lack of effectiveness of this 
alternative, this alternative would have a 
very low level of being imp limited 

The community would continue to be at 
risk of flooding.  The effectiveness of the 
emergency measures is not reliable 
during extreme events and many areas 
will be prone to flooding due to lack of 
flood protection.  Roads, freeways, and 
infrastructure will continue to be 
implemented 

Due to the relatively minor decreases 
expected for flood control , this 
alternative will not be considered for 
additional study as a stand alone 
alternative. 

Modified Levee 
Plan9,13 

This alternative implements the Initial 
Levee Plan Alternative outlined in the 
USACE 2007 Feasibility Study Main 
Report.  The one modification is 
constructing the east proposed levee 
upstream of Lakeland Drive outside of 
the existing MDOT Wetland Bank. 

This plan increases the water surface 
elevations between the levees. The plan 
does provide flood risk management 
benefits but only for the areas within the 
levee reaches. However, if implemented 
as previously proposed, the 
comprehensive Levee Plan will induce 
interior flooding, reducing ability to 
provide flood risk management benefits 
and reduce the risk to transportation and 
infrastructure. Pumps must be added. 

This alternative does not realize all four 
of the planning objectives. 

This plan is not acceptable without 
pumps due to induced interior flooding. 
With pumps, this plan is acceptable. 

The cost of the levee alternative in the 
2007 Draft report was presented as 234 
million.  However, new levee guidance 
developed in the recent years will drive 
this cost up significantly from past 
studies.  In addition, levee modifications 
to minimize impacts to the proposed 
Mississippi Department of Transportation 
mitigation area will lengthen levee 
segments as well as addition floodwall in 
areas developed since the 2007 draft 
report.  In addition pumps were not 
proposed in the 2007 draft report.  If 
pumps are added to new levee 
alignments, cost will surpass $500 
Million.  Pumps would typically make the 
alternative more effective, however this 
will drive the cost up considerably 

This alternative would have modernly 
high environmental impacts 

Although the levees will provide 
additional protection, this could have a 
positive social effects.  However, in some 
areas where interior drainage may cause 
some relocation, or reduced level of 
protection, social effects could be 
negative due to impacts of these areas 
behind levees.  In addition, land would 
have to be acquired from numerous 
landowners. 

As stated, levee plans have failed to gain 
funding and acceptability over the past 15 
to 20 years.  Plans have failed to gain 
local sponsor support as well as funding 
required for the local share match.  It is 
not believed that the community or 
political leadership has changed enough 
to implement a stand-alone levee 
alternative.  However, implementing 
some form of levees in areas may be 
possible if other alternatives are not 
feasible.  A stand-alone levee alternative 
has a moderately low level of 
implemented. 

Expanding the existing levee protection 
has be studied and reviewed prior to this 
study.  There have been two levee plans 
that have failed to obtain funding. 
Although, expansion of the flood 
protection is needed and wanted by the 
community, levees have not gained the 
support needed to insure funding from 
the local community 

Risk would be reduced from flooding 
where levees would provide protection of 
unprotected areas.  However, some risk 
would still be applicable for extreme 
events due to risk of levee overtopping. 
In addition, risk will still be applicable 
where roads would still be inundated and 
within interior areas where flood risk still 
would exist.  Risk levels for this 
alternative would be moderately low 

Although an increase in water surface 
elevation is expected, protection from the 
existing and proposed levees make this 
alternative a viable option for additional 
study.  It should be noted that existing 
structures not protected from proposed 
levees might be inundated due to the 
increase in predicted base flood 
therefore other features or alternatives 
should be studied as additional 
alternatives (Conveyance or additional 
levees) 

Modified Levee 
Version 2 

Plan9,13 

This alternative mirrors the Modified 
Levee Alternative except the east 
proposed levee upstream of Lakeland 
Drive wraps back to high ground at Lake 
Drive at RM 295.84 instead of continuing 
northward along the proposed alignment. 

This plan increases the water surface 
elevations between the levees. The plan 
does provide flood risk management 
benefits but only for the areas within the 
levee reaches. However, if implemented 
as previously proposed, the 
comprehensive Levee Plan will induce 
interior flooding, reducing ability to 
provide flood risk management benefits 
and reduce the risk to transportation and 
infrastructure. Pumps must be added. 

This alternative does not realize all four 
of the planning objectives. 

This plan is not acceptable without 
pumps due to induced interior flooding. 
With pumps, this plan is acceptable. 

The cost of the levee alternative in the 
2007 Draft report was presented as 234 
million.  However, new levee guidance 
developed in the recent years will drive 
this cost up significantly from past 
studies.  In addition, levee modifications 
to minimize impacts to the proposed 
Mississippi Department of Transportation 
mitigation area will lengthen levee 
segments as well as addition floodwall in 
areas developed since the 2007 draft 
report.  In addition pumps were not 
proposed in the 2007 draft report.  If 
pumps are added to new levee 
alignments, cost will surpass $500 
Million.  Pumps would typically make the 
alternative more effective, however this 
will drive the cost up considerably 

This alternative would have modernly 
high environmental impacts 

Although the levees will provide 
additional protection, this could have a 
positive social effects.  However, in some 
areas where interior drainage may cause 
some relocation, or reduced level of 
protection, social effects could be 
negative due to impacts of these areas 
behind levees.  In addition, land would 
have to be acquired from numerous 
landowners. 

As stated, levee plans have failed to gain 
funding and acceptability over the past 15 
to 20 years.  Plans have failed to gain 
local sponsor support as well as funding 
required for the local share match.  It is 
not believed that the community or 
political leadership has changed enough 
to implement a stand-alone levee 
alternative.  However, implementing 
some form of levees in areas could 
possibly be implemented.  A stand-alone 
levee alternative has a moderately low 
level of being implemented. 

Expanding the existing levee protection 
has be studied and reviewed prior to this 
study.  There have been two levee plans 
that have failed to obtain funding. 
Although, expansion of the flood 
protection is needed and wanted by the 
community, levees have not gained the 
support needed to insure funding from 
the local community 

Risk would be reduced from flooding 
where levees would provide protection of 
unprotected areas.  However, some risk 
would still be applicable for extreme 
events due to risk of levee overtopping. 
In addition, risk will still be applicable 
where roads would still be inundated and 
within interior areas where flood risk still 
would exist.  Risk levels for this 
alternative would be moderately low 

Although lands behind the levee would 
be protected from the flood events,  too 
many existing structures upstream of 
Lakeland would not be protected from 
the 0.73' increase in predicted WSE. 
Therefore, a levee alternative should be 
considered for additional study. 

Appendix A: Plan Formulation 
Attachment 1. Summary Matrix of Alternatives
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Integrated Feasibility Study and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS

Resource Category Alternative Description Effectiveness Completeness Acceptability Efficiency Environmental Effects Social Effects Implementability  Community Support Risk Recommendation 

Channel 
Improvements / 
Weir Version 1 

Plan14 

This alternative implements a 1500' 
overflow weir at RM 284.30 and dredges 
the Pearl River overbanks to create 
additional storage from RM 284.30 to RM 
293.26 (approx.  0.52 mile upstream of 
Lakeland Drive). 

This plan increases the water surface 
elevations between the levees. The plan 
does provide flood risk management 
benefits but only for the areas within the 
levee reaches. However, if implemented 
as previously proposed, the 
comprehensive Levee Plan will induce 
interior flooding, reducing ability to 
provide flood risk management benefits 

This alternative realized all four planning 
objectives. This plan is acceptable. 

A smaller footprint from the original plan 
presented in 2007 report would reduce 
cost significantly  The cost of this 
alternative is believed to be less than 
$500 million and have a modestly high 
level of cost acceptance 

This alternative would have modernly 
high environmental impacts 

The reduced flood risk would lead to 
continued regional growth, public safety 
would improve as the risk of catastrophic 
flooding would be largely minimized, 
employment would continue to grow with 
the region and business would not need 
to provide support for emergency 
measures, recreational features would 
be included along project that would 
benefit public. Local transportation 
would not be impacted during flood 
events and Hospitals in Rankin County 
would not have to be evacuated.  During 

Because this alternative has a high rate 
of flood reduction along with a high level 
of acceptability it seems to have the 
community support thus gives a much 
stronger case to be implemented.  The 
legislative has not supported other 
alternatives in the past due to lack of 
community and political support.  
However, this alternative is supported 
unanimous not only through the Local 
sponsor, but the supporting community 

The local community has supported this 
alternative or similar alternatives in the 
past due to the positive social effects 
along with the regional growth 
opportunities and the recreation benefits 
for improved access to the Pearl River 
and its natural resources.  This 
alternative would have a high level of 

Because this alternative has a high rate 
of flood reduction along with a high level 
of acceptability it seems to have the 
community support thus gives a much 
stronger case to be implemented 

Due to the decreases expected for Flood 
Control and high acceptability, this 
alternative will be considered for 
additional study. 

and reduce the risk to transportation and 
infrastructure. Pumps must be added. 

flood events local transportation and 
evacuation routes would remain open 
and accessible to the public.,  No 
residence relocation would be required. 
This alternative would have high positive 
social effects 

which it would benefit.  In addition, due to 
the potential regional and national 
location benefits, this alternative provides 
a means to support the funding needed 

acceptability within the project area 

Channel 
Improvements / 
Weir Version 2 

This alternative implements the original 
Channel Improvements / Weir Alternative 
except dredging ends at RM 292 (approx. 
1 mile downstream of Lakeland Drive). 

The provides flood risk managmeent 
benefits from Highway 80 to Lakeland 
Drive, effectively reducing flood risk in the 
Jackson metropolitan area, reducing loss 
of transportation routes, reducing the 
flood risk of critical infrastructure, while 
integrating environmental design 
features. 

This alternative realized all four planning 
objectives. This plan is acceptable. 

A smaller footprint from the original plan 
presented in 2007 report would reduce 
cost significantly  The cost of this 
alternative is believed to be less than 
$500 million and have a moderately high 
level of cost acceptance 

This alternative would have modernly 
high environmental impacts 

The reduced flood risk would lead to 
continued regional growth, public safety 
would improve as the risk of catastrophic 
flooding would be largely minimized, 
employment would continue to grow with 
the region and business would not need 
to provide support for emergency 
measures, recreational features would 
be included along project that would 
benefit public. Local transportation 
would not be impacted during flood 
events and Hospitals in Rankin County 
would not have to be evacuated.  During 
flood events local transportation and 

Because this alternative has a high rate 
of flood reduction along with a high level 
of acceptability it seems to have the 
community support thus gives a much 
stronger case to be implemented.  The 
legislative has not supported other 
alternatives in the past due to lack of 
community and political support.  
However, this alternative is supported 
unanimous not only through the Local 
sponsor, but the supporting community 
which it would benefit.  In addition, due to 

The local community has supported this 
alternative or similar alternatives in the 
past due to the positive social effects 
along with the regional growth 
opportunities and the recreation benefits 
for improved access to the Pearl River 
and its natural resources.  This 
alternative would have a high level of 
acceptability within the project area 

Flood Risk would be reduced significantly 
for the project area.  Additional risk 
reduction would be obtained due to 
reduction of levee failure possibilities 

Although this alternative decreases flood 
elevation,  It does not have significant 
impacts upstream of Lakeland Drive. 
This alternative will not be considered for 
additional study. 

evacuation routes would remain open 
and accessible to the public.,  No 
residence relocation would be required. 
This alternative would have high positive 
social effects 

the potential regional and national 
location benefits, this alternative provides 
a means to support the funding needed 

Channel 
Improvements / 
Weir Version 3 

This alternative implements the original 
Channel Improvements / Weir Alternative 
except dredging ends at RM 291 (approx. 
2 miles downstream of Lakeland Drive at 
the low head dam weir).  This alternative 
would protect Mayes Lake from 
construction activities. 

The provides flood risk managmeent 
benefits from Highway 80 to Lakeland 
Drive, effectively reducing flood risk in the 
Jackson metropolitan area, reducing loss 
of transportation routes, reducing the 
flood risk of critical infrastructure, while 
integrating environmental design 
features. 

This alternative realized all four planning 
objectives. This plan is acceptable. 

A smaller footprint from the original plan 
presented in 2007 report would reduce 
cost significantly  The cost of this 
alternative is believed to be less than 
$500 million and have a moderately high 
level of cost acceptance 

This alternative would have modernly 
high environmental impacts 

The reduced flood risk would lead to 
continued regional growth, public safety 
would improve as the risk of catastrophic 
flooding would be largely minimized, 
employment would continue to grow with 
the region and business would not need 
to provide support for emergency 
measures, recreational features would 
be included along project that would 
benefit public. Local transportation 
would not be impacted during flood 
events and Hospitals in Rankin County 
would not have to be evacuated.  During 
flood events local transportation and 

Because this alternative has a high rate 
of flood reduction along with a high level 
of acceptability it seems to have the 
community support thus gives a much 
stronger case to be implemented.  The 
legislative has not supported other 
alternatives in the past due to lack of 
community and political support.  
However, this alternative is supported 
unanimous not only through the Local 
sponsor, but the supporting community 
which it would benefit.  In addition, due to 

The local community has supported this 
alternative or similar alternatives in the 
past due to the positive social effects 
along with the regional growth 
opportunities and the recreation benefits 
for improved access to the Pearl River 
and its natural resources.  This 
alternative would have a moderately high 
level of acceptability within the project 

Flood Risk would be reduced significantly 
for the project area.  Additional risk 
reduction would be obtained due to 
reduction of levee failure possibilities 

Although this alternative decreases flood 
elevation,  It does not have significant 
impacts upstream of Lakeland Drive. 
This alternative will not be considered for 
additional study. 

evacuation routes would remain open 
and accessible to the public.,  No 
residence relocation would be required. 
This alternative would have high positive 
social effects 

the potential regional and national 
location benefits, this alternative provides 
a means to support the funding needed 

area 

Channel 
Improvements / 
Weir Version 4 

Plan16 

This alternative implements the original 
Channel Improvements / Weir Alternative 
except dredging ends at RM 295 

This alternative realized all four planning 
objectives. This plan is acceptable. 

A smaller footprint from the original plan 
presented in 2007 report would reduce 
cost significantly  The cost of this 
alternative is believed to be less than 
$500 million and have a moderately high 
level of cost acceptance 

This alternative would have modernly 
high environmental impacts 

The reduced flood risk would lead to 
continued regional growth, public safety 
would improve as the risk of catastrophic 
flooding would be largely minimized, 
employment would continue to grow with 
the region and business would not need 
to provide support for emergency 
measures, recreational features would 
be included along project that would 
benefit public. Local transportation 
would not be impacted during flood 
events and Hospitals in Rankin County 
would not have to be evacuated.  During 

Because this alternative has a high rate 
of flood reduction along with a high level 
of acceptability it seems to have the 
community support thus gives a much 
stronger case to be implemented.  The 
legislative has not supported other 
alternatives in the past due to lack of 
community and political support.  
However, this alternative is supported 
unanimous not only through the Local 
sponsor, but the supporting community 

The local community has supported this 
alternative or similar alternatives in the 
past due to the positive social effects 
along with the regional growth 
opportunities and the recreation benefits 
for improved access to the Pearl River 
and its natural resources.  This 
alternative would have a high level of 

Flood Risk would be reduced significantly 
for the project area.  Additional risk 
reduction would be obtained due to 
reduction of levee failure possibilities 

Although this alternative decreases flood 
elevation more than the any other 
channel improvement alternative, it does 
not avoid the MDOT mitigation area and 
is believed to impact that constraint too 
much and will no longer be considered 
as an alternative. 

flood events local transportation and 
evacuation routes would remain open 
and accessible to the public.,  No 
residence relocation would be required. 
This alternative would have high positive 
social effects 

which it would benefit.  In addition, due to 
the potential regional and national 
location benefits, this alternative provides 
a means to support the funding needed 

acceptability within the project area 
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