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Chapter 1 Introduction 
As the costs for responding to disasters continued to grow through the 1990s, 
the federal government recognized the need for pre-disaster hazard mitigation 
planning. In 2000, Congress passed the Disaster Mitigation Act authorizing 
pre-disaster mitigation planning to reduce and control the cost of disaster 
assistance. This Act includes a requirement, that state and local governments 
have an approved hazard mitigation plan that is updated every five years in 
order to apply for and/or receive grant funds for any of the hazard mitigation 
assistance programs.  

Hazard mitigation is defined as any sustained action to reduce or eliminate 
long-term risk to life and property from a hazard event in order to: 1) save lives 
and reduce property damage, 2) reduce the cost of disasters to property owners 
and all levels of government, and 3) protect critical facilities and minimize 
community disruption. Mitigation Plans form the foundation for a community’s 
long-term strategy to reduce disaster losses and break the cycle of disaster 
damage, reconstruction, and repeated damage. 

Overview of the 2014 Plan Update 
All local governments are required by FEMA to update their Hazard Mitigation 
Plans every five years. Plaquemines Parish last updated their plan in 2009. 
Plaquemines Parish’s 2009 Hazard Mitigation Plan update expires on March 
29, 2015. In June of 2014, the Parish began the Planning Process to update the 
2009 Plan.  For the 2014 Planning Process, the Parish contracted the services 
of GCR Incorporated (GCR) as the planning team to assist the Parish’s Office of 
Homeland Security and Emergency Preparedness with the plan update. During 
this planning process the following were reviewed and confirmed as accurate 
or were updated to include new information: 

 The goals, objectives and actions were reviewed and updated; 
 The hazards were reviewed and updated to coordinate with the 2014 

State of Louisiana Hazard Mitigation Plan Update;  

 The Parish’s vulnerability to hazards and a new risk assessment of 
potential losses from future hazard events were also updated to 
contain the most recent data; 

 The Parish’s disaster declarations history was updated to include any 
events that have occurred since the 2009 plan update;  

 Projects from the 2009 plan were reviewed and updated based upon 
the completion of projects from the 2009 Plan and the Parish’s 
current project needs;  

 The Parish’s Implementation Strategy and Maintenance Procedures 
were reviewed and updated to reflect changes to actions and projects 
as well as any changes since the plan was last reviewed.  

Hazard Mitigation Planning Organization and Process 
As part of the planning process, the Parish and the planning team focused on 
the phases below when updating the 2009 plan.  

Along with the above steps, a planning process was developed to include the 
Parish Government, local organizations and businesses, and the public in the 
development of the plan update.  A Steering Committee was formed of key 
parish officials to represent the different parish departments, including the 
Fire Department, Sheriff’s Department, School District, the Engineering 
Department and many others.  A list of all steering committee members can be 
found in Appendix E: Louisiana GOHSEP Worksheets. The Steering Committee 
was used to assist with key decision making and the review of plan sections.  
Once the Steering Committee met, decisions from these meetings were then 

“What kind of 
hazards affect 
our Parish?”

“How bad 
could it get?”

“What will be 
impacted?”

“How will 
these hazards 

affect the 
community?”

Identify 
Hazards

Profile 
Hazard 
Events 

Inventory 
Assets 

Estimate 
Losses 
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presented to the Civic Committee for review and discussion. The Civic 
Committee included members of the Steering Committee along with a wider 
array of businesses and organizations as well as emergency officials from the 
municipalities surrounding Plaquemines Parish. A list of the Civic Committee 
representatives can be found in Appendix E: Louisiana GOHSEP Worksheets.  As 
part of the planning process, Plaquemines Parish also held two public 
meetings to ensure that they advertised the plan update process and to receive 
feedback from the citizens of the parish.  The parish also made the draft plan 
available to the public for review.  The final draft plan was submitted for 
review by the Parish and then sent to the Governor’s Office of Homeland 
Security and Emergency Preparedness (GOHSEP) and the Federal Emergency 
Management Agency (FEMA) for approval before being submitted to the Parish 
Council for final adoption. 

The Plaquemines Parish Office of Homeland Security and Emergency 
Preparedness along with the planning consultants held three Steering 
Committee Meetings, three Civic Committee Meetings, and two public meetings 
throughout the planning process. Below is a list of the meetings: 

Steering Committee Meetings: 

 June 23, 2014 
 August 21, 2014 
 November 17, 2014 

Civic Committee Meetings: 

 July 23, 2014 
 September 24, 2014 
 November 20, 2014 

Public Meetings: 

 September 11, 2014 
 September 24, 2014 

Throughout the planning process the Steering and Civic committee members 
were kept aware of the plan’s progress through email updates with meeting 
information, materials and summaries of meeting minutes, as well as through 
a FTP site where documents and maps were uploaded for their review and 
feedback.  The parish advertised the public meetings as well as the fact that 
the draft plan was available for public review.  All meeting minutes, agendas 
and public meeting advertisements can be found in Appendix B: Meeting 
Documents.  

Parish Background 
Geographic Setting 
Plaquemines Parish is situated in extreme southeast Louisiana along the 
state’s Gulf of Mexico coastline and is essentially bisected from northwest to 
southeast by the Mississippi River. The parish includes a surface area of 
approximately 2,386 square miles of which greater than 67% is water. The 
“high ground” is located in northern most portion of the parish in the vicinity of 
Belle Chase and extends southeast in a narrow band along the Mississippi 
River where it terminates in Venice in the southeast portion of the parish. To 
the northeast is St. Bernard Parish, to the west Jefferson Parish, and to the 
north is Orleans Parish. Figure 1 below shows communities in Plaquemines 
Parish, its geographic position in the state, and its large expanse of water and 
wetlands (light blue and gray).  

No municipalities or incorporated areas exist in Plaquemines Parish. Instead, 
several communities have developed on the natural levee primarily west of the 
Mississippi River. The locations of the communities are illustrated on the 
preceding topographic map. The abundance of water features in the parish, 
places it in a precarious position during times of high water. Developed land in 
the parish is protected by a series of levees that generally follow the alignment 
of the Mississippi River.  

The levees that surround the communities and protect them from river flooding 
and storm surge, can also act as barriers that prevent water from draining out 
when water finds its way over the levees via heavy rainfall or overtopping 
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during surge events. As a result, the parish’s stormwater drainage system 
includes seventeen pumping stations to remove stormwater. The parish 
drainage system can be found in Appendix A, Map 2.  

Physical Parameter 
The formation of Plaquemines Parish is largely a result of a historic alignment 
of the Mississippi River delta known as the “modern delta.” The following are 
excerpts from the Roadside Geology of Louisiana by Darwin Spearing: 

The amazing thing about the modern Mississippi delta is how young 
and dynamic it is. Geologists emphasize the great ages of earth 
events, and the slowness of natural processes. Here is a major 
geologic feature that started to form only a few hundred years ago, 
and is changing from one day to the next.  

The Mississippi River began to build its modern delta, which 
geologists call the Balize or Birdfoot delta, about 600 years ago. Early 

settlers built the first artificial levees along it in the late 1600s, and 
people have been interacting with it for half its life. 

Figure 2 illustrates the general proximity of historical deltas created by the 
shifting Mississippi River in southeast Louisiana over the last 7,500 years. 

 

The parish is located at the confluence of the Ponchartrain, Mississippi, and 
Barataria drainage basins. The drainage basins within and in the immediate 
vicinity of Plaquemines Parish are identified in Figure 3.  

A combination of its deltaic creation (the Mississippi River), its proximity to the 
Gulf of Mexico, and a historical concentration of oil and gas exploration 
activities (construction of man-made access canals) are responsible for 
greater than 95% of the parish’s total acreage being represented by either 
water or wetlands. The water and wetlands include marshes east and west of 
the Mississippi River that are intertwined with hundreds of lakes, bays, bayous, 
and canals. 

Source: Roadside Geology of Louisiana, Darwin Spearing, 1995

Figure 2: Historic Deltas of Louisiana 

Figure 1: Plaquemines Parish Overview 
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The Mississippi River is vital to the creation and existence of Plaquemines 
Parish. The river has historically provided the land-building sediment that 
created the highest areas of the parish. The sediment was deposited during 
annual flooding cycles prior to the construction of federal flood protection 
levees along the Mississippi River. It is upon these natural levees or ridges that 
all urban and agriculture land exists in the parish today. 

The three-foot contour clearly defines the ridges as the “high-ground” of the 
parish. The depiction of these ridge lines form an image that is repeated in this 
report as virtually all land area other than these ridge areas is susceptible to 
frequent flooding of some sort; either stormwater, river flooding, storm surge, 
or backwater flooding.  

Socioeconomic Factors 
The U.S. Census Bureau reported a parish population of 23,042 in 2010, down 
14% from the 26,757 reported in 2000.  The Census estimates a slight 

increase to 23,550 in 2013. The parish’s current population is distributed such 
that the heaviest concentrations of people are on the west bank of the 
Mississippi River from the northern parish boundary south to Jesuit Bend.  55% 
of the parish’s population is located in the community of Belle Chasse, on the 
northern end of the west bank.  Belle Chasse is fully surrounded by Federal 
flood protection levees. 
Bureau of Labor Statistics data from 2013 indicates that the top industries in 
Plaquemines Parish are Transportation/Warehousing, Manufacturing, 
Mining/Oil & Gas, and Construction, accounting for over half of the Parish’s 
12,073 jobs. The following table provides a summary of the overall economy 
based upon employment. 

Table 1: Employment by Industry, 2013 

Industry Plaquemines Parish, Louisiana 
Agriculture/Fishing/Hunting 0.46% 
Mining/Oil & Gas 12.24% 
Utilities 3.00% 
Construction 8.94% 
Manufacturing 15.22% 
Wholesale Trade 7.25% 
Retail Trade 4.56% 
Professional/Technical Services 2.64% 
Management 0.11% 
Administrative Services 6.47% 
Transportation/Warehousing 17.31% 
Information 0.14% 
Finance/Insurance 0.75% 
Real Estate 6.18% 
Arts/Entertainment/Recreation 0.66% 
Accommodation/Food Service 6.90% 
Other Service 2.42% 
Unclassified 0.07% 

Figure 3: Plaquemines Parish Drainage Basins 
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Plan Organization 
The Plaquemines Parish 2015 Hazard Mitigation Plan Update is organized into 
the following sections.  

Introduction 
Includes information on the background of the Parish, as well as the plan’s 
organization and contact information.  

Planning Process 
This chapter outlines the process used to involve Parish officials, 
organizations, businesses, and the general public in the development of the 
plan update. It also describes the prioritization and decision-making 
methodology used in the planning process.  

Risk Assessment 
This chapter contains detailed analysis on the hazards chosen as of most 
concern the Plaquemines Parish.  It also contains data tables on loss 
estimates and hazard maps.  

Mitigation Strategy 
This chapter illustrates how the Parish intends to reduce the losses considered 
in the Risk Assessment chapter. It includes update mitigation goals, 
objectives, actions and projects that reflect the current needs of the parish. It 
identifies sources of funding and other resources needed to implement the 
actions and projects identified in the planning process.   

Plan Adoption 
This chapter contains adoption documentation from the Plaquemines Parish 
Council. 

Plan Maintenance 
This chapter includes an outline of how the Parish intends to monitor and 
evaluate the plans actions and projects, and a process for reviewing and 
updating the plan in between the five year update required by FEMA.  

Plan Contact Information 
This plan incorporated comments from the public, Steering Committee, Civic 
Committee and other stakeholders. There was a 7-day public comment period 
on the draft plan, but no comments were received from the public.  For 
questions or comments, please contact: 

Guy Lagaist 
Director of the Plaquemines Parish Office of Homeland Security and Emergency 
Preparedness 
8056 Hwy. 23, Suite 308 
Belle Chasse, LA 70037 
Office: 504-274-2476 
guy@ppgov.net
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Chapter 2 Planning Process 
The Planning Processes is a vital part of the plan development. Successful 
plans include input from government officials, community organizations and 
businesses, and the general public. It is vital to include the community within 
the planning process in order to ensure support for the plan as well as full 
public understanding of the plan components and how the plan was developed. 
The process Plaquemines Parish used for its 2015 Plan Update incorporated 
the following FEMA 44 CFR Requirements: 

FEMA Requirement 44 CFR §201.6(b) An open public involvement process is 
essential to the development of an effective plan. In order to develop a more 
comprehensive approach to reducing the effects of natural disasters, the 
planning process shall include: 

FEMA Requirement 44 CFR §201.6(b)(1) An opportunity for the public to 
comment on the plan during the drafting stage and prior to plan approval; 

FEMA Requirement 44 CFR §201.6(b)(2)  An opportunity for neighboring 
communities, local and regional agencies involved in hazard mitigation 
activities, and agencies that have the authority to regulate development, as 
well as businesses, academia and other private and non‐profit interests to be 
involved in the planning process; and 

FEMA Requirement 44 CFR §201.6(b)(3)  Review and incorporation, if 
appropriate, of existing plans, studies, reports, and technical information. 

FEMA Requirement 44 CFR §201.6(c)(1) [The plan shall document] the 
planning process used to develop the plan, including how it was prepared, who 
was involved in the process, and how the public was involved. 

Planning Team 
The Planning Team was the overall coordinator for the planning process and 
the development of the plan update. The team consisted of three consultants 
and one GIS specialist from the hired consulting firm, GCR. These consultants 

assisted the Parish with the development of the project timeline and planning 
process, meeting coordination, community involvement, and plan development. 
GCR worked with the Director and Deputy Director of the Plaquemines Parish 
Office of Homeland Security and Emergency Preparedness to ensure all needed 
parties within the Parish were involved in the planning process. 

Steering Committee 
The Steering Committee was developed to include key members of the Parish 
Government and organizations to assist with the fine details of the plan 
development. The Steering Committee was the first line of reference for plan 
decisions as the members will ultimately be responsible for the implementation 
and management the 2015 Hazard Mitigation Plan Update. The Steering 
Committee was responsible for attending meetings, reviewing and updating 
the plan’s hazards, goals, objectives, actions and projects, providing subject 
matter expertise, and reviewing the plan components in detail.  The Steering 
Committee consisted of thirteen members and met three times over the course 
of the planning process to discuss the plan and make decisions. Below is a 
description of the meetings and meeting materials can be viewed in Appendix 
B: Meeting Documents. 

Steering Committee Meetings: 

 June 23, 2014 – At this meeting the Steering Committee met to 
discuss the need for the plan update, review an overview of the 
Planning Process, discuss and decide on the final list of hazards, 
review and update the goals and objectives, and to begin discussing 
an updated project list. 

 August 21, 2014 – At this meeting the Planning Team reviewed the 
results of the Risk Assessment with the Steering Committee, reviewed 
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the 2009 Plan’s actions and projects, and discussed and evaluated 
new actions and projects for the 2015 Plan Update.  

 November 17, 2014 – At this meeting the Planning Team presented 
the final draft plan update, as well as the mitigation strategy and 
plan maintenance procedures for review and approval by the Steering 
Committee.  

The Civic Committee consisted of a much larger group than the Steering 
Committee in that it had 33 members.  The Civic Committee consisted of local 
officials, businesses, organizations, emergency officials from surrounding 
parishes, and the 13 Steering Committee Members.  The Civic Committee 
members were identified with the help of parish officials and were invited to 
participate through email.  The Civic Committee provided another line of 
feedback on the decisions made at the Steering Committee Meetings. The Civic 
Committee met three times over the course of the planning process, each 
meeting was held after the Steering Committee Meeting, to review and discuss 
the results of the planning process. Below is a description of the meetings, and 
meeting materials can be viewed in Appendix B: Meeting Documents. 

Civic Committee Meetings: 

 July 23, 2014 - At this meeting the Civic Committee met to review the 
need for a plan update, an overview of the Planning Process, the final 
list of hazards, the proposed goals and objectives, and to begin 
discussing an updated project list that was discussed at the June 
Steering Committee Meeting.  

 September 24, 2014 - At this meeting the Planning Team presented 
the results of the Risk Assessment with the Civic Committee, and 
reviewed the proposed 2015 plan’s actions and projects that were 
discussed and agreed upon at the August Steering Committee 
Meeting.  

 November 20, 2014 – At this meeting the Planning Team presented 
the final draft plan update, as well as the mitigation strategy and 
plan maintenance procedures as approved by the Steering 
Committee.   

Public Involvement 
Two public meetings were held to describe the planning process and to assist 
with informing the public of the upcoming opportunity to review and comment 
on the draft plan. These meetings were advertised by the Parish and in the 
local journal. Descriptions of the two meetings are below and meeting 
materials and advertisements can be viewed in Appendix B: Meeting 
Documents. 

Public Meetings: 

 September 11, 2014 – At the September Parish Council Meeting the 
Planning Team presented an overview of the planning process and the 
upcoming opportunity for the public to comment on the draft plan. 

 September 24, 2014 – At the general public meeting, the Planning 
Team and the Parish presented and overview of the need for a Hazard 
Mitigation Plan Update, the Planning Process, the results of the Risk 
Assessment, and the upcoming opportunity for public comment on the 

Steering
Committee

Civic
Group

Public 
Meetings
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draft plan. No public comments which resulted in changes to the plan 
were received at these meetings.  A summary of questions received at 
these meetings can be found in the meeting minutes in Appendix B. 

Public Review 
The draft plan was available at the Belle Chasse Library and the Plaquemines 
Parish Office of Homeland Security and Emergency Preparedness. The plan was 
made available on November 18, 2014 and the public had 1 week to comment.  
The Parish publicized the plans availability for review on the Parish’s website 
and within the local journal. Copies of these notifications can be found in 
Appendix B: Meeting Documents. 

Development of the Plan 
The two major sections of the plan, the Risk Assessment and the Mitigation 
Strategy were developed through the process described below: 

Review and Incorporation of Existing Plans and Studies 
The Planning Team reviewed several local parish plans, FEMA guides, and local 
and non-local hazard plans in order to develop the 2015 Plan Update. A list of 
the plans and guides is below. 

• 2009 Plaquemines Parish Hazard Mitigation Plan Update 
 2005 Plaquemines Parish Hazard Mitigation Plan 
• Coastal Wetlands Planning Protection & Restoration Act (CWPPRA) 
• Plaquemines Parish Long Term Recovery Plan (ESF-14) 
• Louisiana’s Comprehensive Master Plan for a Sustainable Coast (CPRA) 
• Louisiana Coastal Impact Assistance Plan (CIAP) 
• US Army Corps of Engineers levee risk assessment results  
• Hazard mitigation plans from other local Parishes 
• State of Louisiana Hazard Mitigation Plan, 2014 
• Hazard Mitigation Assistance Digest, May 2014 (FEMA) 
• Local Mitigation Planning Handbook, March 2013 (FEMA) 

Development of the Risk Assessment 
To develop the Risk Assessment section of the plan, the following steps were 
taken: 

Identifying Hazards 
To develop the Risk Assessment, the first task was to establish which hazards 
would be profiled within the Hazard Mitigation Plan Update. At the first 
Steering Committee Meeting, the 2009 Plan’s profiled hazards and the hazards 
listed within the State’s 2014 Plan as significant to Plaquemines Parish were 
reviewed. The Steering Committee compared the two lists and decided to 
profile the hazards listed for the Parish in the State’s 2014 Plan. The Planning 
Team then discussed the selected hazards with the Civic Committee. Both 
committees agreed to the final list, and the Planning Team moved forward with 
profiling the hazards. Tornadoes were also kept within the priority list of 
hazards since it was a hazard profiled in the Parish’s 2009 Plan Update. 
Profiling Hazards  
The hazard profiles include a description of the hazard as well as the 
vulnerability assessment. Vulnerability was assessed based on Parish-specific 
conditions using current industry standards for modelling each hazard type. 
Estimating Potential Losses 
Losses were estimated using FEMA HAZUS-MH data to estimate structures and 
their value, in addition to US Census American Community Survey 2008-12 
estimates for population for each hazard and impacted area. 

Development of the Mitigation Strategy 
In order to develop the Mitigation Strategy for the 2015 Plan Update the 
following steps were taken: 
Establishing Goals and Objectives 
At the first Steering Committee Meeting, the goals and objectives from the 
2009 Plan Update were reviewed and assessed to see if they were still valid for 
the Parish. The Steering Committee decided to keep the existing goals from the 
2009 Plan Update. Several of the objectives were changed to reflect the 
updated list of hazards that would be contained in the Risk Assessment and to 
include additional objectives that further mirrored those of the State’s plan.  
These updated goals and objectives were then presented to the Civic 
Committee at their first meeting, where they met with approval and were 
finalized within the plan.  
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Identifying and Prioritizing Mitigation Actions 
At the second Steering Committee Meeting, the committee reviewed the actions 
and projects from the 2009 Plan Update, an updated project list provided by 
the Parish’s Engineering Department, and draft actions for the new objectives.  
Once the past actions and projects were reviewed for their relevance, the 
Planning Team conducted an activity to prioritize the proposed actions and 
projects, a summary of which is available in the Mitigation Strategy section. 
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Chapter 3 Risk Assessment 
Introduction 
Plaquemines Parish is unique in both its geographic proximity to the Gulf of 
Mexico and how it is bisected by the Mississippi River.  This location gives the 
Parish economic advantages, provides for beautiful natural surroundings and 
allows for ample recreational opportunities.  However, it also leaves the Parish 
and its residents open to many hazards that threaten the future vitality of the 
community. 

The Risk Assessment Process 
To meet FEMA and the Louisiana State Governor’s Office of Homeland Security 
and Emergency Preparedness requirements, the Planning Team used a risk 
assessment process consistent with the procedures and steps suggested in 
FEMA’s Local Mitigation Planning Handbook (2013).  The four steps of the risk 
assessment process are: 

 Identify and describe the hazards that affect Plaquemines 
Parish; 

 Identify and describe vulnerable assets and critical facilities in 
Plaquemines Parish; 

 Analyze the areas of Plaquemines Parish that are at greatest 
risk; and 

 Summarize the potential for vulnerability in Plaquemines Parish. 
 

FEMA and GOHSEP Requirements Addressed in This Chapter  
The Plaquemines Parish Risk Assessment Chapter was developed consistent 
with the process and steps presented in the FEMA Local Mitigation Planning 
Handbook (2013).  This chapter’s presentation of the Risk Assessment satisfies 
the following FEMA requirements: 

 

 

FEMA Requirement 44 CFR §201.6(c)(2)(i): [The risk assessment shall include 
a] description of the type, location and extent of all natural hazards that can 
affect the jurisdiction. The plan shall include information on previous 
occurrences of hazard events and on the probability of future hazard events. 

FEMA Requirement 44 CFR §201.6(c)(2)(ii): [The risk assessment shall 
include a] description of the jurisdiction's vulnerability to the hazards 
described in paragraph (c)(2)(i) of this section. This description shall include 
an overall summary of each hazard and its impact on the community. All plans 
approved after October 1, 2008 must also address NFIP insured structures that 
have been repetitively damaged by floods. 

The plan should describe vulnerability in terms of: 

FEMA Requirement 44 CFR §201.6(c)(2)(ii)(A): The types and numbers of 
existing and future buildings, infrastructure, and critical facilities located in 
the identified hazard areas. 

FEMA Requirement 44 CFR §201.6(c)(2)(ii)(B): An estimate of the potential 
dollar losses to vulnerable structures identified in this section and a 
description of the methodology used to prepare the estimate. 

FEMA Requirement 44 CFR §201.6(c)(2)(ii)(C): Providing a general description 
of land uses and development trends within the community so that mitigation 
options can be considered in future land use decisions. 

Hazard Identification 
The first step of the risk assessment is to identify any hazards that pose a 
threat to Plaquemines Parish.  The consultant team began this process by 
reviewing the Louisiana State Hazard Mitigation Plan 2014 (State plan) to 
identify which hazards the State designated as risks for Louisiana.   

Potential Hazards 
Plaquemines Parish experiences many of the same hazards that several Gulf 
Coast communities experience.  Many of these are related to coastal weather 



Plaquemines Parish Hazard Mitigation Plan Update- 2015 
 
 

Risk Assessment - 3-2 
 

events and the low-lying nature of the land, but some are also exacerbated by 
human intervention.   

Hazard Selection Process 
Since Plaquemines is often affected by the same hazards as neighboring 
jurisdictions, in addition to a desire to align this plan with the state plan’s 
goals and priorities, the planning team decided to begin with the hazards 
profiled in the state plan for Plaquemines Parish as a basis for the hazards 
profiled in the local plan.  

The State plan identifies which parishes or areas of the state are at the 
greatest risk for each of the hazards profiled.  Once the team had identified the 
hazards that pose the highest threat for Plaquemines Parish, the Steering 
Committee reviewed this list to confirm whether the highest risk hazards for 
Plaquemines Parish accurately describe the risk experienced locally. 

Louisiana State Plan 2014 Hazards 
(Plaquemines Parish high risk hazards shown in bold) 

Droughts 
Extreme Heat 

Flooding 
Thunderstorms 

Tornadoes 
Tropical Cyclones 

Wildfires 
Winter Weather 

Coastal Hazards 
Dam Failures 
Earthquakes 

Levee Failures 
Sinkholes 

 

Eliminated Hazards 
For this plan, the Planning Team chose to address only the most prevalent 
hazards for the area and to align these hazards with those determined to be a 
high risk hazard for the Parish in the state plan.  The following is a summary of 

eliminated hazards and the justification for not profiling them in this plan 
update. 

Droughts- Although drought does occasionally affect agricultural interests in 
Plaquemines Parish, it was not identified as a high risk hazard in the state 
plan. There is also little the parish could do to mitigate agricultural impacts of 
drought with HMGP funding. 

Extreme Heat- The unique coastal climate of Plaquemines Parish serves to 
help prevent extreme heat events.  There have been no recorded excessive heat 
events in the last 50 years. 

Thunderstorms- Although thunderstorms and lightning are common 
occurrences in Plaquemines Parish, the frequency of these events causing 
impacts to property or life are so rare that it does not warrant inclusion in this 
plan update. 

Wildfires- No wildfire events have been recorded for Plaquemines Parish. 

Winter Weather- Winter weather events were of concern for the Steering 
Committee members as there was an event in early 2014, but due to the 
infrequency of these events, it does not warrant inclusion in the plan update. 

Dam Failures- There are no dams in or in the remote vicinity of Plaquemines 
Parish. 

Earthquakes- There have been no recorded earthquake events in Plaquemines 
Parish. 

Final List of Plaquemines Parish Hazards 
Based on the recommendation of the Steering and Civic Committees and 
additional analysis by the planning team and GOHSEP, it was decided to retain 
six natural hazards for analysis in the HMPU.  They are as follows: 

Flooding 

Tropical Cyclones (Hurricanes and Tropical Storms) 
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Tornadoes 

Coastal Hazards (Subsidence, Sea Level Rise, Saltwater Intrusion) 

Levee Failures 

Sinkholes 

Hazard Risk Assessment Organization 
The risk assessment portion of the plan update is divided into two primary 
sections.  The first, hazard profile, is a description of the actual risk posed by 
the hazard.  The second, the vulnerability assessment analyzes how 
susceptible particular parts of the Parish are to each hazard based on the 
population, structures and facilities, natural resources, and future plans for 
development. 

Hazard Profile 
Each hazard profile is made up of five subsections: 

 Hazard Description: An overview of the hazard 
 Severity: How the hazard is measured, what impacts it may have 
 Probability: The chances the hazard will occur 
 Location: The parts of Plaquemines Parish most at risk to the hazard 
 Historic Occurrences: Past hazard events that have occurred in 

Plaquemines Parish 

This structure is in accordance with the FEMA requirements for hazard profiles.  
The planning team has made every effort to provide a complete and accurate 
profile for each hazard despite a lack of availability of some information for 
particular hazards. 

Vulnerability Assessment 
The vulnerability assessments are made up of four subsections: 

 Social: The potential impacts of the hazard on the population of 
Plaquemines Parish 

 Structural: The potential impacts on buildings and facilities in 
Plaquemines Parish 

 Natural Resources: The potential impacts on Plaquemines’ 
ecosystem and resources 

 Future: How future development plans or risks could affect the 
hazard’s impacts 

Methodology 
In order to complete the vulnerability assessments for each of the identified 
hazards, meet the requirements of the Disaster Mitigation Act of 2000, and 
better understand the potential vulnerabilities that exist in Plaquemines 
Parish, the planning team used a number of tools including the HAZUZ-MH 
modeling software combined with local, state, federal, and private research 
data to quantitatively analyze each hazard. 

HAZUS-MH 
Hazards U.S. Multi-Hazard (HAZUS-MH) is a nationally-applicable standardized 
methodology and software program, developed by FEMA and under contract 
with the National Institute of Building Sciences.  The program estimates 
potential losses from earthquakes, hurricane winds, and floods.  In HAZUS-MH, 
current scientific and engineering knowledge is coupled with Geographic 
Information Systems (GIS) technology to produce estimates of hazard-related 
damage before or after a disaster occurs.   

Potential loss estimates analyzed in HAZUS-MH include: 

 Physical Damage to residential and commercial buildings, schools, 
critical facilities, and infrastructure. 

 Economic Loss, including lost jobs, business interruptions, and 
repair and reconstruction costs. 

For all HAZUS-MH models, the focus is on damage to buildings, quantified as a 
measure of building damage counts, damage states, and dollar losses.  
Buildings are assumed to have a lifespan of 50 years.  HAZUS-MH uses 
demographic and general building stock (GBS) data to estimate hazard-related 
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damage.  The GBS data input into HAZUS-MH is a summary of building counts, 
values, construction types, and uses by census block or tract.  

It is important to note that while the HAZUS-MH analyses provide a good 
starting point for loss and damage estimation, they are approximate 
predictions.  There is uncertainty inherent in any predictive model, and HAZUS-
MH is no exception.  This software is not meant for site-specific damage 
estimates.  Despite its limitations, the results of the HAZUS-MH analyses help 
shed light on the expected distribution and level of losses for different areas.   

Methodology for Assessing Hazards Not Covered by HAZUS-MH 
Hazards included in this plan update that cannot be analyzed using HAZUS-MH 
are Coastal Hazards (Subsidence, Sea Level Rise, Saltwater Intrusion), Levee 
Failure, and Sinkholes.  Potential impacts on vulnerable populations were 
evaluated using hazard-specific analysis determined by the planning team to 
best represent real hazard risks for Plaquemines Parish.  These were then 
compared with US Census data to estimate populations and vulnerability for 
at-risk areas.   

Plaquemines Parish Hazard Environment 
Natural Resources 
Plaquemines Parish is located at the mouth of the Mississippi River, home to 
the most combined land and water area in the state of Louisiana and is the 
State’s southernmost parish.  The parish is 2,429 square miles, of which 845 
square miles is land and 1,584 square miles is water.  It is part of the New 
Orleans Metropolitan area and is thus bordered by Jefferson Parish to the west, 
Orleans Parish to the north, and St Bernard Parish to the northeast.  The 
remainder of the Parish opens to the Gulf of Mexico.  There are no incorporated 
municipalities in the Parish, but there are a number of named communities.  
Belle Chasse, in the northern portion of the Parish’s west bank contains the 
majority of the population and has seen healthy population growth over the last 
decade. 

The parish’s proximity to the Gulf of Mexico and its vast expanses of freshwater 
marshes make it popular with commercial and recreational fishermen.  The 
parish produces millions of pounds of shrimp, oysters, crabs, and fish 
annually.  This proximity also makes it a crossroads for many offshore oil and 
gas interests.   

The southern location of the parish means that it enjoys a subtropical climate 
unique to the region.  Temperatures vary from season to season, but are 
generally warm with the coldest temperatures occurring on average in January 
when lows can reach the 40s.  The warmest months are July and August, with 
average lows in the 70s and highs in the 90s.  Rainfall averages 55-60 inches 
annually.  This subtropical climate makes Plaquemines the top citrus 
producing community in the State. 

As mentioned above, Plaquemines Parish is vulnerable to a number of hazards.  
Below is a summary of past hazard events in Plaquemines Parish, including 
damage estimates and injuries.   
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Table 2: NOAA Climate Data, 1950-2014 
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Cold/wind 
Chill  3    $    ‐  $    ‐  5%  $    ‐ 

Drought  2    $    ‐  $ 250,000  3%  $ 125,000 

Flash Flood  7    $ 130,000  $    ‐  11
%  $ 18,571 

Flood  1    $    ‐  $    ‐  2%  $    ‐ 
Funnel 
Cloud  8    $    ‐  $    ‐  13

%  $    ‐ 

Hail  16    $    ‐  $    ‐  25
%  $    ‐ 

Heavy Rain  2    $    ‐  $    ‐  3%  $    ‐ 
Heavy 
Snow  1    $    ‐  $    ‐  2%  $    ‐ 

High Wind  1    $    ‐  $    ‐  2%  $    ‐ 
Tropical 
Cyclone  21    $ 1,543,141,000  $    ‐  33

%  $ 73,482,905 

Lightning  1    $    ‐  $    ‐  2%  $    ‐ 
Storm 
Surge/tide  6    $ 1,000,105,000  $    ‐  9%  $ 166,684,167 

Thunderst
orm Wind  57    $ 579,500  $    ‐  89

%  $ 10,167 

Tornado  30  11  $ 690,000  $    ‐  47
%  $ 23,000 

Winter 
Storm  1    $    ‐  $ 50,000  2%  $ 50,000 

Grand 
Total  157  11  $ 2,544,645,500  $ 300,000  ‐  $ 16,209,525 

NOAA National Climatic Data Center Storm Events Database‐ Plaquemines Parish 
1950‐2014 
 
 
 

Social Environment 
Plaquemines Parish is located within the New Orleans Metropolitan Area, and 
as such contains some suburban communities such as Belle Chasse, which 
contain the majority of the Parish’s population.  The Parish is 29% minority 
and 71% white, with 11% of the population living in poverty.  The rate of 
population that does not speak English is very low at 3%, and the elderly 
population is relatively low at 11%.  Table 3: Plaquemines Parish Special 
Needs Populations below is a summary of populations which may need 
additional assistance during a hazard event.  

Table 3: Plaquemines Parish Special Needs Populations 

Total  23,220 

Under 5 Years 
# 1,731
% 7%

Under 18 Years 
# 6,356
% 27%

18-65 Years 
# 14,280
% 61%

65+ Years 
# 2,584
% 11%

85+ Years 
# 243
% 1%

Language Other Than English at Home 
# 1,741
% 7%

Speaks English Less Than "Very Well" 
# 627
% 3%

Living With a Disability 
# 2,584
% 11%

Living in Poverty 
# 2,532
% 11%

Minority 
# 6,728
% 29%

US Census American Community Survey 2007‐2012 

Below, Table 4 contains a complete listing of hazard events in Plaquemines 
Parish from 1960 to 2014 including damage estimates (adjusted for inflation 
to 2013).
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Table 4: Plaquemines Parish Hazard Events 1960-2014 

Hazard Year Month Crop Damage1 Property Damage1 Injuries Fatalities Records 

Hurricane/Tropical Storm 1960 9 $          32,792.00 $                 32,792.00 0 0 1 

Hurricane/Tropical Storm 1961 9 $        608,687.00 $              608,687.00 3 0 1 

Flooding 1961 11 $                          - $                 16,937.00 0 0 1 

Tornado 1961 11 $                          - $                   3,895.00 0 0 1 

Winter Weather 1962 1 $        602,641.00 $           6,026,418.00 0 0 2 

Hail 1962 4 $             3,013.00 $                   3,013.00 0 0 1 

Wind 1962 4 $             3,013.00 $                   3,013.00 0 0 1 

Lightning 1962 9 $                          - $                       756.00 0 0 1 

Tornado 1962 9 $                          - $                       756.00 0 0 1 

Wind 1962 9 $                          - $                       756.00 0 0 1 

Wind 1963 1 $                          - $                   2,973.00 0 0 1 

Winter Weather 1963 1 $                          - $                   2,973.00 0 0 2 

Lightning 1963 2 $                          - $                       827.00 0 0 1 

Wind 1963 2 $                          - $                       827.00 0 0 1 

Heat 1963 5 $        594,763.00 $                                - 0 0 1 

Hail 1963 7 $                198.00 $                   1,982.00 0 0 1 

Lightning 1963 7 $                693.00 $                   4,262.00 0 0 3 

Severe Storm/Thunder Storm 1963 7 $                198.00 $                   1,982.00 0 0 1 

Wind 1963 7 $                693.00 $                   4,262.00 0 0 3 

Coastal 1963 9 $             7,463.00 $                       746.00 0 0 1 

Hurricane/Tropical Storm 1963 9 $             7,463.00 $                       746.00 0 0 1 
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Hazard Year Month Crop Damage1 Property Damage1 Injuries Fatalities Records 

Wind 1963 9 $             7,463.00 $                       746.00 0 0 1 

Severe Storm/Thunder Storm 1963 11 $        158,603.00 $                         95.00 0 0 2 

Wind 1963 11 $        158,603.00 $                         95.00 0 0 2 

Winter Weather 1963 12 $             5,947.00 $                 29,738.00 0 0 2 

Severe Storm/Thunder Storm 1964 3 $                          - $                 24,504.00 0 0 2 

Wind 1964 3 $                          - $                 10,673.00 0 0 2 

Hail 1964 4 $             1,467.00 $              202,545.00 0 0 2 

Lightning 1964 4 $             1,467.00 $                 14,677.00 0 0 1 

Severe Storm/Thunder Storm 1964 4 $             1,467.00 $                 14,677.00 0 0 1 

Wind 1964 4 $             1,467.00 $                 14,677.00 0 0 1 

Hurricane/Tropical Storm 1964 10 $    1,633,639.00 $        16,336,395.00 217 0 1 

Severe Storm/Thunder Storm 1965 1 $                          - $                   2,888.00 0 0 1 

Wind 1965 1 $                          - $                   2,888.00 0 0 1 

Tornado 1965 3 $                          - $                 36,977.00 1 0 1 

Winter Weather 1965 3 $             5,777.00 $                                - 0 0 1 

Hail 1965 4 $             7,395.00 $                 73,954.00 0 0 1 

Lightning 1965 6 $                          - $                                - 0 1 1 

Hurricane/Tropical Storm 1965 9 $        577,770.00 $        57,777,034.00 273 0 1 

Wind 1966 2 $                          - $                                - 0 0 1 

Hail 1966 5 $             3,595.00 $                       359.00 0 0 1 

Tornado 1966 5 $                          - $                       359.00 0 0 1 

Severe Storm/Thunder Storm 1967 2 $                          - $                 29,061.00 0 0 1 
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Hazard Year Month Crop Damage1 Property Damage1 Injuries Fatalities Records 

Flooding 1967 5 $                          - $                   1,816.00 0 0 1 

Severe Storm/Thunder Storm 1967 5 $                          - $                   1,816.00 0 0 1 

Wind 1967 5 $                          - $                   1,816.00 0 0 1 

Hail 1967 6 $             1,816.00 $                   1,816.00 0 0 1 

Severe Storm/Thunder Storm 1967 6 $             1,816.00 $                   1,816.00 0 0 1 

Wind 1967 6 $             1,816.00 $                   1,816.00 0 0 1 

Hail 1967 7 $                          - $                   1,362.00 0 0 1 

Lightning 1967 7 $                          - $                   1,362.00 0 0 1 

Severe Storm/Thunder Storm 1967 7 $                          - $                   1,362.00 0 0 1 

Wind 1967 7 $                          - $                   1,362.00 0 0 1 

Tornado 1967 9 $                          - $                 34,873.00 0 0 1 

Severe Storm/Thunder Storm 1967 10 $                          - $                       272.00 0 0 1 

Tornado 1967 10 $                          - $              383,611.00 16 0 2 

Wind 1967 10 $                          - $                       272.00 0 0 1 

Winter Weather 1968 3 $          83,677.00 $                                - 0 0 2 

Hail 1968 5 $                          - $                         17.00 0 0 1 

Severe Storm/Thunder Storm 1968 5 $                          - $                         17.00 0 0 1 

Wind 1968 5 $                          - $                         17.00 0 0 1 

Tornado 1968 6 $                          - $                 33,470.00 0 0 1 

Severe Storm/Thunder Storm 1968 12 $                          - $                   2,614.00 0 0 1 

Wind 1968 12 $                          - $                   2,614.00 0 0 1 

Coastal 1969 2 $                          - $                       622.00 0 0 1 

  



Plaquemines Parish Hazard Mitigation Plan Update- 2015 

Risk Assessment - 3-9 
 

Hazard Year Month Crop Damage1 Property Damage1 Injuries Fatalities Records 

Severe Storm/Thunder Storm 1969 2 $                          - $                       622.00 0 0 1 

Wind 1969 2 $                          - $                       622.00 0 0 1 

Wind 1969 3 $                          - $                 31,738.00 0 0 1 

Flooding 1969 4 $                          - $                   6,899.00 0 0 1 

Severe Storm/Thunder Storm 1969 4 $                          - $                   6,899.00 0 0 1 

Tornado 1969 7 $                          - $                 31,738.00 0 0 1 

Wind 1969 7 $                          - $                 31,738.00 0 0 1 

Hurricane/Tropical Storm 1969 8 $    1,094,414.00 $        10,944,141.00 0 0 1 

Severe Storm/Thunder Storm 1970 2 $                          - $                 39,500.00 0 0 1 

Wind 1970 2 $                          - $                 39,500.00 0 0 1 

Wind 1970 10 $                          - $                 30,020.00 0 1 1 

Tornado 1970 12 $                          - $                   1,501.00 0 0 1 

Wind 1970 12 $                          - $                   1,501.00 0 0 1 

Winter Weather 1971 1 $                          - $                   4,493.00 0 0 1 

Hail 1971 2 $                          - $                 28,760.00 0 0 1 

Wind 1971 2 $                          - $                 28,760.00 0 0 1 

Hail 1971 3 $                          - $                 11,234.00 0 0 1 

Severe Storm/Thunder Storm 1971 3 $                          - $                 11,234.00 0 0 1 

Tornado 1971 3 $                          - $                 11,234.00 0 0 1 

Wind 1971 3 $                          - $                 11,234.00 0 0 1 

Hurricane/Tropical Storm 1971 9 $    1,250,440.00 $           1,250,440.00 2 0 1 

Fog 1972 2 $                          - $                       928.00 0 0 1 
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Hazard Year Month Crop Damage1 Property Damage1 Injuries Fatalities Records 

Hail 1972 3 $                          - $                   3,496.00 0 0 2 

Severe Storm/Thunder Storm 1972 3 $                          - $                   2,381.00 0 0 1 

Wind 1972 3 $                          - $                   2,381.00 0 0 1 

Severe Storm/Thunder Storm 1972 5 $                          - $                   3,572.00 0 0 1 

Wind 1972 5 $                          - $                   3,572.00 0 0 1 

Hail 1972 11 $                          - $                   1,088.00 0 0 1 

Lightning 1972 11 $                          - $                   1,088.00 0 0 1 

Severe Storm/Thunder Storm 1972 11 $                          - $                   1,088.00 0 0 1 

Wind 1972 11 $                          - $                   1,088.00 0 0 1 

Severe Storm/Thunder Storm 1972 12 $          43,540.00 $                   4,354.00 0 0 1 

Winter Weather 1973 1 $             4,099.00 $                 40,990.00 0 0 1 

Winter Weather 1973 2 $                          - $                 11,406.00 0 0 1 

Coastal 1973 3 $                          - $                 13,116.00 0 0 1 

Wind 1973 3 $                          - $                 13,116.00 0 0 1 

Wind 1973 12 $                          - $                 40,990.00 0 0 1 

Hail 1974 5 $                          - $                       315.00 0 0 1 

Severe Storm/Thunder Storm 1974 5 $                          - $                       315.00 0 0 1 

Wind 1974 5 $                          - $                       315.00 0 0 1 

Hurricane/Tropical Storm 1974 9 $    9,844,347.00 $              984,434.00 0 0 1 

Hail 1975 5 $                112.00 $                 11,276.00 0 0 1 

Severe Storm/Thunder Storm 1975 5 $                112.00 $                 11,276.00 0 0 1 

Wind 1975 5 $                112.00 $                 11,276.00 0 0 1 
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Hazard Year Month Crop Damage1 Property Damage1 Injuries Fatalities Records 

Hurricane/Tropical Storm 1975 9 $                          - $                   3,092.00 0 0 1 

Wind 1975 12 $                          - $                 15,464.00 0 0 1 

Wind 1976 3 $                          - $                 20,470.00 0 0 1 

Winter Weather 1976 11 $             3,198.00 $                                - 0 0 1 

Winter Weather 1977 1 $                          - $                       300.00 0 0 1 

Severe Storm/Thunder Storm 1977 3 $                          - $                 15,016.00 0 0 1 

Wind 1977 3 $                          - $                 15,016.00 0 0 1 

Lightning 1977 6 $                          - $                                - 0 1 1 

Tornado 1977 9 $                600.00 $              600,652.00 0 0 1 

Severe Storm/Thunder Storm 1978 1 $                          - $                 38,836.00 0 0 1 

Wind 1978 1 $                          - $                 38,836.00 0 0 1 

Severe Storm/Thunder Storm 1978 5 $                          - $           7,146,697.00 0 0 2 

Severe Storm/Thunder Storm 1978 6 $                776.00 $                   7,767.00 0 0 1 

Hurricane/Tropical Storm 1978 8 $                279.00 $                   2,791.00 0 0 1 

Severe Storm/Thunder Storm 1978 8 $                812.00 $                       812.00 0 0 1 

Wind 1979 4 $                          - $              534,795.00 1 0 1 

Hurricane/Tropical Storm 1979 7 $                          - $              106,959.00 0 0 1 

Hurricane/Tropical Storm 1979 9 $                          - $                   2,673.00 0 0 1 

Lightning 1980 2 $                          - $                 14,135.00 0 0 1 

Flooding 1980 4 $                          - $           5,235,454.00 0 0 1 

Heat 1980 7 $          22,087.00 $                                - 0 0 1 

Hurricane/Tropical Storm 1980 9 $                          - $                 58,898.00 0 0 1 
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Hazard Year Month Crop Damage1 Property Damage1 Injuries Fatalities Records 

Flooding 1981 5 $                          - $                       170.00 0 0 1 

Lightning 1981 5 $                          - $                       348.00 0 0 2 

Severe Storm/Thunder Storm 1981 5 $                          - $                       177.00 0 0 1 

Wind 1981 5 $                          - $                       348.00 0 0 2 

Severe Storm/Thunder Storm 1981 6 $                533.00 $                 53,391.00 0 0 1 

Lightning 1981 7 $                          - $                           4.00 0 0 1 

Severe Storm/Thunder Storm 1981 7 $                          - $                         53.00 0 0 1 

Wind 1981 7 $                          - $                           4.00 0 0 1 

Winter Weather 1982 1 $                          - $                 18,858.00 0 0 1 

Flooding 1982 12 $        188,598.00 $           2,044,805.00 3 0 2 

Severe Storm/Thunder Storm 1982 12 $                          - $              158,819.00 0 0 1 

Tornado 1982 12 $                          - $                 12,070.00 0 0 1 

Severe Storm/Thunder Storm 1983 1 $                          - $           2,338,925.00 0 4 1 

Flooding 1983 4 $                          - $           2,923,657.00 0 0 1 

Severe Storm/Thunder Storm 1983 4 $                          - $           2,923,657.00 0 0 1 

Severe Storm/Thunder Storm 1983 5 $                          - $           1,169,462.00 0 0 1 

Winter Weather 1983 12 $          18,272.00 $              182,728.00 0 0 1 

Severe Storm/Thunder Storm 1984 6 $                          - $                 11,210.00 0 0 1 

Lightning 1984 8 $                          - $                                - 1 1 1 

Severe Storm/Thunder Storm 1984 9 $                          - $                   4,671.00 0 0 1 

Wind 1984 11 $                          - $                 11,210.00 0 0 1 

Winter Weather 1985 1 $                          - $                   1,691.00 0 0 1 
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Severe Storm/Thunder Storm 1985 2 $                          - $              420,977.00 5 0 2 

Hail 1985 5 $                          - $                   1,546.00 0 0 1 

Wind 1985 5 $                          - $                   1,546.00 0 0 1 

Hurricane/Tropical Storm 1985 8 $        569,744.00 $              569,744.00 0 0 1 

Hurricane/Tropical Storm 1985 10 $  15,464,484.00 $        18,804,813.00 38 1 1 

Tornado 1986 3 $                          - $                                - 1 0 1 

Lightning 1987 8 $                          - $                                - 0 1 1 

Hurricane/Tropical Storm 1988 8 $                          - $                   3,076.00 0 0 1 

Hurricane/Tropical Storm 1988 9 $                          - $                 49,230.00 0 0 1 

Severe Storm/Thunder Storm 1989 6 $                          - $                       469.00 0 0 1 

Wind 1989 6 $                          - $                       469.00 0 0 1 

Hurricane/Tropical Storm 1989 10 $                          - $                       521.00 0 0 1 

Flooding 1989 11 $                          - $                   9,393.00 0 0 1 

Winter Weather 1989 12 $                          - $                 14,677.00 0 0 1 

Flooding 1990 5 $                          - $                       891.00 0 0 1 

Fog 1992 5 $                          - $                 33,208.00 4 0 1 

Hurricane/Tropical Storm 1992 8 $  27,673,675.00 $        27,673,675.00 2 0 1 

Lightning 1992 11 $                          - $                       830.00 0 0 1 

Wind 1993 3 $                          - $                   2,686.00 0 0 1 

Winter Weather 1993 3 $        224,190.00 $                                - 0 0 1 

Lightning 1993 8 $                          - $                 26,869.00 0 0 1 

Severe Storm/Thunder Storm 1993 8 $                          - $                 26,869.00 0 0 1 
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Hazard Year Month Crop Damage1 Property Damage1 Injuries Fatalities Records 

Wind 1993 8 $                          - $                 26,869.00 0 0 1 

Severe Storm/Thunder Storm 1995 5 $                          - $      152,858,924.00 0 0 1 

Severe Storm/Thunder Storm 1995 8 $                          - $                   3,821.00 0 0 1 

Wind 1995 8 $                          - $                   3,821.00 0 0 1 

Hurricane/Tropical Storm 1995 10 $                          - $                 23,516.00 0 0 1 

Winter Weather 1996 2 $    1,349,771.00 $                                - 0 0 1 

Wind 1996 3 $                          - $                 33,744.00 0 0 1 

Flooding 1996 10 $                          - $              742,374.00 0 0 1 

Hurricane/Tropical Storm 1997 7 $                          - $           1,209,537.00 0 0 1 

Drought 1998 8 $    5,034,625.00 $                                - 0 0 1 

Severe Storm/Thunder Storm 1998 8 $                          - $                   1,429.00 0 0 1 

Wind 1998 8 $                          - $                   1,429.00 0 0 1 

Hurricane/Tropical Storm 1998 9 $                          - $           8,412,697.00 0 0 2 

Severe Storm/Thunder Storm 1999 3 $                          - $                 17,828.00 0 0 1 

Tornado 1999 3 $                          - $                   6,991.00 0 0 1 

Wind 1999 3 $                          - $                 17,828.00 0 0 1 

Severe Storm/Thunder Storm 2000 3 $                          - $                   6,764.00 0 0 1 

Wind 2000 3 $                          - $                   6,764.00 0 0 1 

Severe Storm/Thunder Storm 2000 7 $                          - $                 13,528.00 0 0 3 

Tornado 2000 7 $                          - $                   1,352.00 0 0 1 

Wind 2000 7 $                          - $                 13,528.00 0 0 3 

Severe Storm/Thunder Storm 2000 8 $                          - $                       338.00 0 0 1 
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Hazard Year Month Crop Damage1 Property Damage1 Injuries Fatalities Records 

Wind 2000 8 $                          - $                       338.00 0 0 1 

Severe Storm/Thunder Storm 2000 9 $                          - $                   2,029.00 0 0 1 

Wind 2000 9 $                          - $                   2,029.00 0 0 1 

Tornado 2000 11 $                          - $                 67,641.00 0 0 1 

Severe Storm/Thunder Storm 2001 7 $                          - $                   9,865.00 0 0 1 

Wind 2001 7 $                          - $                   9,865.00 0 0 1 

Severe Storm/Thunder Storm 2001 10 $                          - $                   3,946.00 0 0 2 

Tornado 2001 10 $                          - $                 65,769.00 0 0 2 

Wind 2001 10 $                          - $                   3,946.00 0 0 2 

Severe Storm/Thunder Storm 2002 4 $                          - $                   1,942.00 0 0 1 

Wind 2002 4 $                          - $                   1,942.00 0 0 1 

Severe Storm/Thunder Storm 2002 5 $                          - $                   1,294.00 0 0 1 

Wind 2002 5 $                          - $                   1,294.00 0 0 1 

Hurricane/Tropical Storm 2002 8 $                          - $                   8,093.00 0 0 1 

Hurricane/Tropical Storm 2002 9 $                          - $        10,817,603.00 0 0 1 

Hurricane/Tropical Storm 2002 10 $                          - $           8,805,489.00 0 0 1 

Coastal 2003 6 $                          - $              259,544.00 0 0 1 

Flooding 2003 6 $                          - $              164,589.00 0 0 1 

Hurricane/Tropical Storm 2003 6 $                          - $           3,587,200.00 0 0 1 

Wind 2003 6 $                          - $              259,544.00 0 0 1 

Severe Storm/Thunder Storm 2004 4 $                          - $                   1,233.00 0 0 1 

Wind 2004 4 $                          - $                   1,233.00 0 0 1 
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Hazard Year Month Crop Damage1 Property Damage1 Injuries Fatalities Records 

Severe Storm/Thunder Storm 2004 6 $                          - $                       308.00 0 0 1 

Wind 2004 6 $                          - $                       308.00 0 0 1 

Hurricane/Tropical Storm 2004 9 $                          - $           2,169,627.00 0 0 3 

Hurricane/Tropical Storm 2004 10 $                          - $                 16,816.00 0 0 2 

Tornado 2004 11 $                          - $                 12,332.00 0 0 1 

Severe Storm/Thunder Storm 2004 12 $                          - $                   9,249.00 0 0 1 

Wind 2004 12 $                          - $                   9,249.00 0 0 1 

Tornado 2005 4 $                          - $              143,137.00 0 0 2 

Hurricane/Tropical Storm 2005 7 $                          - $           5,914,380.00 0 0 3 

Hurricane/Tropical Storm 2005 8 $                          - $  7,138,824,126.00 0 4 2 

Hurricane/Tropical Storm 2005 9 $                          - $        49,571,581.00 0 0 2 

Tornado 2006 11 $                          - $                 11,555.00 0 0 1 

Severe Storm/Thunder Storm 2007 6 $                          - $                       561.00 0 0 1 

Wind 2007 6 $                          - $                       561.00 0 0 1 

Severe Storm/Thunder Storm 2007 11 $                          - $                       561.00 0 0 1 

Wind 2007 11 $                          - $                       561.00 0 0 1 

Coastal 2008 9 $                          - $        21,453,031.00 0 0 2 

Hurricane/Tropical Storm 2008 9 $                          - $           6,397,653.00 0 0 2 

Hurricane/Tropical Storm 2009 11 $                          - $                                - 0 1 1 

Wind 2010 1 $          53,416.00 $                                - 0 0 2 

Winter Weather 2010 1 $          53,416.00 $                                - 0 0 2 

Severe Storm/Thunder Storm 2010 6 $                          - $                   1,068.00 0 0 1 
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Hazard Year Month Crop Damage1 Property Damage1 Injuries Fatalities Records 

Wind 2010 6 $                          - $                   1,068.00 0 0 1 

Heat 2010 8 $                          - $                                - 0 1 1 

Severe Storm/Thunder Storm 2010 11 $                          - $                       534.00 0 0 1 

Wind 2010 11 $                          - $                       534.00 0 0 1 

Severe Storm/Thunder Storm 2011 3 $                          - $                 26,926.00 0 0 3 

Wind 2011 3 $                          - $                 26,926.00 0 0 3 

Tornado 2011 5 $                          - $                   1,035.00 0 0 1 

Tornado 2012 1 $                          - $                 10,146.00 0 0 1 

Flooding2 2012 8 $                          - $        50,529,450.00 0 2 1 

Hurricane/Tropical Storm 2012 8 $                          - $           4,576,060.00 0 0 3 

Total $  67,411,054.00 $  7,635,998,620.00 $7,703,409,674.00 

Source: Hazards and Vulnerability Research Institute, University of South Carolina, Special Hazard Events and Losses Database for the United States, 2014
1. All crop and property damage figures adjusted for 2013.
2. Flooding as a result of storm surge during Hurricane Isaac. 
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As noted earlier, the majority of the population in Plaquemines Parish is 
located in the northern, Westbank community of Belle Chasse as seen in Figure 
6. The remaining majority of the population is spread across the levee 
protected Westbank communities that line the Mississippi River, particularly 
Port Sulphur, Buras, Boothville and Venice.   

As with overall population density, the majority of children live in the Belle 
Chasse and Port Sulphur areas.  However, the majority of the senior population 
live in the Eastbank communities of Braithwaite and Pointe a la Hache.  Both 
of these populations are illustrated in Figure 4 and Figure 5 at right. 

Figure 6: Plaquemines Parish Population Density 

Figure 4: Plaquemines Parish Population Under 5 Years

Figure 5: Plaquemines Parish Senior Population
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Structures and Facilities 
Plaquemines Parish has a number of critical facilities distributed throughout 
the Parish, maps 11-17 illustrate the locations of each of these facilities by 
type.  Residential structures in the parish tend to be relatively new, on average, 
particularly compared to the New Orleans Metropolitan Area.  The median year 
built for structures shows that the Belle Chasse area contains the most older 
homes with a median year built in the 1980s.  Homes appear to be of newer 
construction to the south, likely due to extreme damages faced after Hurricane 
Katrina in 2005.  Homes around the southernmost portion were on average 
built in the 2000s.   

Plaquemines Parish currently has 406 repetitive flood loss properties, of which 
359 are residential and 47 are commercial.  Maps 9 and 10 in Appendix A 
summarize where these properties are concentrated. 

Plaquemines Parish also has a high proportion of households that are mobile 
homes, 24% parish wide.  This is of particular interest for this planning effort, 
as mobile homes are typically the most vulnerable to a number of hazards, 
particularly tornadoes, flooding, tropical cyclones, and storm surge, as they are 
not constructed in a way that can easily attached to the ground or be elevated 
above flood levels.  The highest proportion of these homes are found in the 
southernmost portions of the Parish around the Port Sulphur and Venice 
communities.  Homes in these communities are majority mobile homes.  Table 
5 is a summary of Plaquemines Parish’s critical government facilities and a 
summary of each facility’s hazard vulnerability based on the below hazard 
profiles. 

Figure 7: Plaquemines Parish Mobile Home DistributionFigure 8: Plaquemines Parish Structure Age 
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Table 5: Critical Facilities by Hazard Vulnerability 

Critical Facility Type 
Hazards  

Flooding Tropical Cyclones Coastal Hazards 
Levee 
Failure 

Sinkhole Tornado 

Effective 
Zone 

Preliminary 
Zone 

NE  
Scenario 

NW 
Scenario 

(Land Loss/
Subsidence) 

Saltwater 
Intrusion 

     

Annex Building Sheriff's Office       X   X X X X 

Bank Building Sheriff's Office       X X X X X X 

Belle Chasse Lockup Sheriff's Office       X   X X X X 

Belle Chasse Academy School       X X X X X X 

Belle Chasse Central Fire Station Fire Department           X X X X 

Belle Chasse Family Medical Center Medical Facility       X X X X X X 

Belle Chasse Fire Station #2  Fire Department X       X X X X X 

Belle Chasse Fire Station #3 Fire Department   X X X   X X X X 

Belle Chasse Fire Station #5 Fire Department       X X X X X X 

Belle Chasse High School School       X   X X X X 

Belle Chasse Middle School School   X X X X X X X X 

Belle Chasse Preliminary School School       X X X X X X 

Belle Chasse Tower Communications       X   X X X X 

Belle Chasse Wastewater Treatment Plant Wastewater Facility           X X X X 

Belle Chasse Water Treatment Plant Potable Water Facility     X X   X X X X 

Belle Chasse/Port Sulphur Fire Station Fire Department   X X X X X X X X 

Boothville Elevated Storage Tank Potable Water Facility X X X X X X X X X 

Boothville Wastewater Treatment Plant Wastewater Facility X X X X X X X X X 

Boothville Water Treatment Plant Potable Water Facility X X X X X X X   X 

Boothville-Venice Elementary School School X X X X X X X   X 

Boothville-Venice Fire Station Fire Department X X X X X X X X X 

Braithwaite Elevated Storage Tank Potable Water Facility   X X X   X X X X 

Braithwaite Package Plant Wastewater Facility   X X X   X X X X 

Braithwaite Water Treatment Plant Potable Water Facility X X X X X X X X X 

Buras Elevated Storage Tank Potable Water Facility   X X X   X X X X 
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Critical Facility Type 

Hazards 
Flooding Tropical Cyclones Coastal Hazards Levee 

Failure
Sinkhole Tornado 

Effective Zone Preliminary Zone
NE  

Scenario NW Scenario
(Land Loss/

Subsidence)
Saltwater 
Intrusion      

Buras Fire Station Fire Department X X X X   X X X X 

Buras Tower-SBA Towers Communications X X X X   X X X X 

Buras Wastewater Treatment Plant Wastewater Facility X X X X   X X X X 

Buras Water Tower Communications X X X X X X X X X 

Cedar Grove Booster Station Potable Water Facility       X   X X X X 

Cedar Grove Elevated Storage Tank Potable Water Facility       X X X X X X 

Crime Prevention Sheriff's Office       X   X X X X 

Criminal Records/Civil/IT Sheriff's Office       X   X X X X 

Davant Oxidation Ponds Wastewater Facility   X X X X X X X X 

Detective Bureau Sheriff's Office       X   X X X X 

Diamond Booster Station Potable Water Facility X X X X X X X X X 

District II Trailer Sheriff's Office X X   X X X X X X 

Diversion Chamber Wastewater Facility       X X X X X X 

Domestic Violence Trailer Sheriff's Office         X X X X X 

Empire Booster Station Potable Water Facility X X X X   X X   X 

Engineers Road Elevated Storage Tank Potable Water Facility X       X X X X X 

Evidence Room Trailer Sheriff's Office       X   X X X X 

Health Department Package Plant Wastewater Facility       X X X X X X 

HealthSouth Medical Clinic Medical Facility       X X X X X X 

Holding Cell Trailer Sheriff's Office X X X X X X X X X 

Home Place Elevated Storage Tank Potable Water Facility X X X X X X X X X 

Internal Affairs Sheriff's Office           X X X X 

Ironton Oxidation Ponds Wastewater Facility X X X X X X X   X 

Lake Hermitage Fire Station Fire Department X X X X X X X X X 

lronton Tower Communications X X X X X X X   X 
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Critical Facility Type 

Hazards 
Flooding Tropical Cyclones Coastal Hazards Levee 

Failure
Sink
hole

Tornado 

Effectiv
e Zone

Preliminary 
Zone 

NE  
Scenario 

NW 
Scenario 

(Land Loss/
Subsidence)

Saltwater 
Intrusion      

Medical Trailer at Lock-up  Sheriff's Office   X X X   X X X X 

Myrtle Grove Range Trailer  Sheriff's Office       X X X X   X 

Narcotics Sheriff's Office       X X X X X X 

New Prison Sheriff's Office   X   X X X X X X 

Our Lady Perpetual Help School School       X X X X X X 

Oxidation Pond Wastewater Facility   X X X X X X   X 

Phoenix High School School   X   X X X X   X 
Plaquemines Parish Comprehensive Care 
Center/Hospital Medical Facility 

X X X X X X X X X 

Plaquemines Parish Learning Center School X X X X X X X X X 

Plaquemines Parish School Board School     X X X X X X X 

Point A La Hache Tower Communications   X X X   X X X X 

Pointe A La Hache Elevated Storage Tank Potable Water Facility   X X X X X X X X 

Pointe A La Hache Water Treatment Plant Potable Water Facility   X X X X X X X X 

Pointe-a-la-Hache Central Fire Station Fire Department   X X X X X X X X 

Pointe-a-la-Hache Fire Phoenix Sub-Station Fire Department   X X X   X X X X 

Port Sulphur Tower Communications X X X X X X X X X 

Port Sulphur Central Fire Station Fire Department X X X X X X X X X 

Port Sulphur Fire - O'Brien Sub-Station Fire Department X X X X X X X X X 

Port Sulphur Wastewater Treatment Plant Wastewater Facility X X X X X X X X X 

Port Sulphur Water Treatment Plant Potable Water Facility X X X X X X X X X 

South Plaquemines Elementary School School X X X X X X X X X 

South Plaquemines High School School X X X X X X X X X 

Tax Department Storage Trailer  Sheriff's Office       X   X X X X 

Tax Department Trailer Sheriff's Office       X X X X X X 
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Critical Facility Type 

Hazards 
Flooding Tropical Cyclones Coastal Hazards Levee 

Failure
Sinkhole Tornado 

Effective 
Zone

Preliminary 
Zone

NE 
Scenario

NW 
Scenario 

 (Land Loss/
Subsidence)

Saltwater 
Intrusion      

Tidewater Package Plant 
Wastewater 
Facility X X X X X X X X X 

Tulane University Research 
Laboratories School 

      X   X X X X 

Warehouse Sheriff's Office         X X X X X 

Woodlawn Central Fire Station Fire Department   X X X   X X X X 
Woodlawn Fire - Braithwaite Sub-
Station Fire Department 

  X X X   X X X X 

Woodlawn Package Plant 
Wastewater 
Facility   X X X   X X X X 



Plaquemines Parish Hazard Mitigation Plan Update- 2015 
 
 

Risk Assessment - 3-24 
 

Future Developments 
Plaquemines Parish saw an approximate 1% increase in population between 
2010 and 2012.  Much of this small growth amount in this time period is likely 
attributable to residents continuing to return home after recent hurricane 
events including Katrina in 2005 and Isaac in 2012, which devastated 
Plaquemines Parish.  This is most pronounced in the southern Westbank 
communities of Venice, Boothville, and Triumph.  Other communities in coastal 
Plaquemines, particularly all Eastbank communities have lost significant 
population over the last few years.  Additional growth is seen in the northern 
portion of Belle Chasse, where much of the more suburban newer communities 
are located within a Federal Flood Protection system.   

Figure 10 on the following page includes the un-adopted future land use map as it 
appears in the Plaquemines Parish Comprehensive Master Plan. 

 

 

 

Figure 9: Plaquemines Parish Population Change
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Figure 10: Plaquemines Parish Future Land Use Plan 
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Tropical Cyclone 
Hazard Profile 
Tropical cyclones are one of the costliest and most common hazards faced by 
Plaquemines Parish.  Many different hazards occur during a tropical cyclone 
event including heavy rain, flooding, high winds and tornados.  These events 
are the primary cause for storm surge, a type of flooding discussed later in the 
plan, that has been a significant threat to many communities in Plaquemines 
Parish in recent years.  Tropical cyclone refers to tropical weather events that 
include hurricanes, tropical storms and tropical depressions.  Tropical cyclones 
are defined as rapidly rotating storm system characterized by a low-
pressure center, strong winds, and a spiral arrangement of thunderstorms that 
produce heavy rain. 

Tropical cyclones are measured using the Saffir-Simpson scale which 
categorizes tropical cyclones based on sustained wind speed.  There are also 
estimated levels of damage and storm surge that can be expected with each 
level of tropical cyclone. 

Plaquemines Parish has experienced 14 major tropical cyclone events since 
1965.  Hurricane Katrina has been by far the worst hurricane to affect 
Plaquemines Parish in recorded history.  Katrina’s devastation was 
compounded with Hurricane Rita just days after.  Although total damages are 
much lower for Hurricane Isaac, it was devastating for Plaquemines Parish, 
causing storm surges between 10 and 17 feet.  

Given the number of tropical cyclones that have impacted Plaquemines Parish 
in the last 49 years, the median probability that such an event will occur in a 
given year is just under 30%.  This roughly means that a hurricane, tropical 
storm, or tropical depression is likely to impact Plaquemines Parish in some 
way approximately every 3 years, which also roughly follows the historic 
occurrences over the last decade. 

Table 6: Saffir Simpson Tropical Cyclone Scale 

Scale 
Number 

(Category) 

Sustained 
Winds 
(MPH) 

Damage 

Storm 
Surge 
(feet) 

1 74-95 

Minimal: Damage primarily to shrubbery, trees, foliage, and 
unanchored homes. No real damage to other structures. 
Some damage to poorly constructed signs. Low-lying coastal 
roads inundated, minor pier damage, some small craft in 
exposed anchorage torn from moorings. 

4-5 

2 96-110 

Moderate: Considerable damage to shrubbery and tree 
foliage; some trees blown down. Major damage to exposed 
mobile homes. Extensive damage to poorly constructed 
signs. Some damage to roofing materials of buildings; some 
window and door damage.  Considerable damage to piers. 
Marinas flooded. Small craft in unprotected anchorages torn 
from moorings. Evacuation of some shoreline residences 
and low-lying areas required. 

6-8 

3 111-130 

Extensive: Foliage torn from trees; large trees blown down. 
Practically all poorly constructed signs blown down. Some 
damage to roofing materials of buildings; some wind and 
door damage. Some structural damage to small buildings. 
Mobile homes destroyed. Serious flooding at coast and many 
smaller structures near coast destroyed; larger structures 
near coast damaged by battering waves and floating debris. 
Evacuation of low- lying residences near shoreline required. 

9-12 

4 131-155 

Extreme: Shrubs and trees blown down; all signs down. 
Extensive damage to roofing materials, windows and doors. 
Complete failures of roofs on many small residences. 
Complete destruction of mobile homes. Flat terrain 10 feet 
of less above sea level flooded inland as far as 6 miles. 
Major damage to lower floors of structures near shore due to 
flooding and battering by waves and floating debris.  

13-18 

5 156+ 

Catastrophic: Shrubs and trees blown down; considerable 
damage to roofs of buildings; all signs down. Very severe 
and extensive damage to windows and doors. Complete 
failure of roofs on many residences and industrial buildings. 
Extensive shattering of glass in windows and doors. Some 
complete building failures. Small buildings overturned or 
blown away. Complete destruction of mobile homes.  

19+ 

Tropical 
Storm 

39-73  0-3 

Tropical 
Depression 

0-38  0 
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Table 7: Plaquemines Parish Presidential Disaster Declarations 1965-2014 

 

The planning team attempted to model the impacts of storm surge using 
NOAA’s Sea Lake and Overland Surges from Hurricanes (SLOSH) modelling 
system to show potential impacts on Plaquemines Parish from two hypothetical 
storms.  The planning team chose to model two storms that are relatively 
average in their strength and size, choosing to model a Category 3 storm.  The 
unique geography of Plaquemines Parish, with the Mississippi River splitting 
the parish in two, informed the decision to model a storm in the Northwesterly 
direction and one in the Northeasterly direction.  This distinction is important 
as each direction forces storm surge in vastly different directions and places. 

The SLOSH modelling methodology does not take into account levees and 
therefore is likely to show more severe inundation patterns that would not likely 
be the actual result.  However, these models are important to understanding 
the areas that are most at risk, despite their levee protection.  

 

Determining estimated potential losses for tropical cyclones can be difficult in 
Plaquemines Parish, primarily because of the breath of the impacts of past 
occurrences.  SHELDUS data accounts for 34 tropical cyclone events over the 
last 54 years, totaling $7,434,302,253.  Of this total, however, nearly 97% are 
as a result of hurricanes Katrina and Rita in 2009.  Estimated potential losses 
without including Katrina total $4,325,824 per year.  Including Katrina, 
estimated potential losses from tropical cyclones would total $137,672,263.   

Occurrences Since 2009 
Tropical Storm Ida 
Ida began as a hurricane south of the Mississippi River and then weakened to 
a tropical storm late on November 9th, 2009 as it encountered increasing wind 
shear and cooler waters. Ida moved across southeast Louisiana and 
Mississippi coastal waters as a tropical storm late on the 9th and early on the 
10th of November. Ida became extra-tropical on the morning of November 10th 
and dissipated over the Florida panhandle on November 11th.  

Year 
Disaster  
Recovery 

# 
Storm Name 

Category  
(in Plaquemines 

Parish) 

Damage 
(Billions)i 

1965  208  Hurricane Betsy  3   $       21.9  
1969  272  Hurricane Camille  5   $       22.6  
1973  374  Severe Storm and Flooding  ‐   ‐  
1974  448  Hurricane Carmen  4   $         1.0  
1992  956  Hurricane Andrew  2   $       56.0  

1998  1246  Tropical Storm Frances and 
Hurricane Georges  4   $         4.5  

2002  1435  Tropical Store Isidore  Tropical Storm   $         0.4  
2002  1437  Hurricane Lilly  4   $         1.1  
2004  1548  Hurricane Ivan  5   $       15.5  
2005  1601  Tropical Storm Cindy  Tropical Storm   $         0.3  

2005  3212 & 
1603  Hurricanes Katrina and Rita  5   $       81.0  

2008  3260 & 
1607  Hurricanes Gustav and Ike  5   $       10.0  

2011  4041  Tropical Storm Lee  Tropical Storm   $         0.3ii 
2012  4080  Hurricane Isaac  1   $         2.4iii 

Figure 11: Historical Hurricane Tracks, 1842-2014

NOAA Historical Hurricane Tracks Portal, 2014
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Tropical Storm Ida's effects on coastal areas of southeast Louisiana were 
relatively minor since the storm weakened as it moved across the coastal 
waters east of the Mississippi River and only brushed the region. One direct 
fatality occurred in Plaquemines Parish when a man attempting to assist a 
boat in distress drowned in the Mississippi River near Fort Jackson. The 
maximum sustained wind recorded in the vicinity of coastal southeast 
Louisiana was 52 knots at Pilots Station East near the mouth of the Mississippi 
River. The peak wind gust for the event of 64 knots was recorded at the same 
location. The storm surge during the event generally ranged from around 2 to 
6.5 feet along the southeast Louisiana coast with a maximum of 6.53 feet at 
Bay Gardene in Plaquemines Parish. Rainfall totals were generally around 1 
inch or less. The minimum observed barometric pressure was 1003.9 mb at 
Pilots Station East in lower Plaquemines Parish. 

Tropical Storm Lee 
Tropical Storm Lee initially developed as Tropical Depression Thirteen in the 
middle Gulf of Mexico on Thursday evening September 1st. The depression 
moved slowly north and gradually strengthened, eventually reaching tropical 
storm strength just south of Louisiana coast on Friday afternoon September 
2nd. Tropical Storm Lee made only slow and haltingly northward progress over 
the next 24 hours, eventually moving onshore the Louisiana coast Saturday 
night, September 3rd, with a maximum sustained wind estimated around 60 
mph. Lee moved slowly inland to north of Baton Rouge late Sunday September 
4th, and eventually weakened to a tropical depression Sunday evening.  
 
Tropical Depression Lee then moved steadily northeast throughout Monday, 
September 5th, taking on extra-tropical characteristics over the next 24 hours 
as it interacted with an upper level disturbance moving through the region. No 
fatalities or injuries were associated with any Tropical Storm Lee hazards.  
 
The main impacts associated with Tropical Storm Lee were associated with 
storm surge and rainfall. Both of these impacts were related to its slow forward 

speed as it crossed the region which allowed the circulation to linger over the 
area for several days. Storm surge associated with Lee caused tide values to be 
3 to 5 feet above normal causing low land flooding. Additional detailed 
information is contained in the storm surge occurrence portion of the Flooding 
profile in this plan. Impacts to Plaquemines Parish were minimal. 

Hurricane Isaac 
Isaac entered the Gulf of Mexico as a tropical storm on August 26, moving 
northwest after crossing Haiti, Cuba and the Florida Straits. Isaac 
strengthened into a hurricane on the morning of the 28th when it was 75 miles 
south-southeast of the mouth of the Mississippi River. Isaac made landfall in 
Plaquemines Parish as a Category 1 Hurricane near Southwest Pass of the 
Mississippi River on the evening of the 28th. A second landfall occurred near 
Port Fourchon the following morning. The storm weakened to a tropical storm 
on the afternoon of the 29th about 50 miles west southwest of New Orleans, 
and weakened further to a tropical depression on the afternoon of the 30th 
near Monroe, Louisiana.  
 
The highest wind gust recorded on land in Louisiana was 75 knots, or 86 mph, 
measured by a portable weather station (Texas Tech University) near Buras on 
the evening at August 28. The maximum sustained wind in Louisiana was 65 
knots, or 75 mph, at the same portable weather station near Buras on the 
evening of August 28.  
 
Due to Isaac’s very large size, and slow forward speed, tropical storm force 
winds lasted in excess of 48 hours in many areas of coastal southeast 
Louisiana. Occasional hurricane gusts of 70 to 85 mph were recorded across 
southeast Louisiana during the night of the Aug 28th and early on the 29th, 
especially south of Lake Pontchartrain. Widespread power outages occurred 
across the area. Local utility companies reported over 700,000 customers were 
without power at the peak of the storm in southeast Louisiana. Generally, most 
of the wind damage was limited to downed trees and power lines, and roof 
damage caused by wind and falling trees and tree limbs. 
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A storm tide of 8 to 13 feet occurred in eastern Plaquemines Parish and St. 
Bernard Parish. A representative maximum storm tide of 13.21 ft NAVD88 was 
measured at a USGS tide gauge near Pointe a la Hache. A local levee was 
overtopped or breached in the Braithwaite area of Plaquemines Parish early on 
August 29. A number of people had to be rescued from the flooded area, but a 
60 year old woman and 52 year old man drowned in the storm surge.  
 
Storm surge flooding also affected Plaquemines Parish with a storm tide of 4 
to 7 feet. Roadways and low lying property were flooded. Local levees around 
Lafitte and Myrtle Grove were overtopped and/or breached resulting in the 
flooding of numerous houses and property in this area. 
 
Many areas of southeast Louisiana received 8 to 12 inches of rain with a few 
locations having 15 inches of rain or more. Maximum storm total rainfall was 
20.66 inches at the New Orleans Carrollton gauge on the Mississippi River. 
Overall impacts of Isaac resulted in at least $600 million in damages in 
southeast Louisiana, 3 direct fatalities, and 2 indirect fatalities. Storm surge 
flooding accounted for the bulk of damage, which was estimated around $500 
million and for the three direct storm surge fatalities in Louisiana. Winds 
accounted for a much lesser amount of slightly more than a $100 million in 
damages. 

Northeasterly Storm Model (Figure 12) 
The first storm model, a Category 3 hurricane moving in the northeasterly 
direction greatly impacts the communities on the Eastbank of the Mississippi 
River.  Many of the downriver communities would expect to be inundated with 
between 12 and 16 feet of storm surge.  Some far downriver Westbank 
communities like Empire could expect to receive as much as 16 feet of storm 
surge.   

Northwesterly Storm Model (Figure 13) 
The second storm model, a Category 3 hurricane moving in the northwesterly 
direction also greatly impacts the communities on the Eastbank of the 

Mississippi River.  In this scenario, however, the communities located further 
upriver are much more greatly impacted.  This scenario estimates storm surges 
as high as 20 feet in the Braithwaite area, similar to those of Hurricane Isaac.  
As with the northeasterly scenario, many of the downriver communities on both 
sides of the river can expect storm surges up to 18 feet. 
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 Figure 12: Plaquemines Parish Tropical Cyclone Surge Model (Northeasterly Event)
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Figure 13: Plaquemines Parish Tropical Cyclone Surge Model (Northwesterly Event) 
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Vulnerability Assessment 
Modeling the future impacts of tropical cyclones on Plaquemines Parish is 
relatively difficult.  While the planning team was able to model potential 
storms, it is much more difficult to predict when such storms will occur and 
what the impacts will be.  Some sources point to rising sea level and water 
temperature as signs that damaging coastal storms will become larger and 
more frequent. As sea levels rise, coastal flooding from tropical cyclones could 
cause more extensive damage than storms today because the sea level will 
already be higher to begin with. 

While of the whole Parish is vulnerable to the impacts of a tropical cyclone, for 
the vulnerability assessment the planning team is primarily focused on the 
impacts from storm surge.  Details on wind intensity can be found in Appendix 
A: Map 5 of the International Residential Code basic wind speeds for 
Plaquemines Parish.  The following charts are divided by each of the two storm 
scenarios as well as by population impacted and structures impacted, all 
using HAZUS-MH data. 

Northeasterly Storm Model Vulnerability 
The Northeasterly storm scenario has a much less severe impact on 
Plaquemines Parish.  The model projects that the overwhelming majority of the 
population will not receive any flooding as a result of this storm.  Table 8 
shows that just over 10,000 people would receive storm surge flooding at or 
above 4 feet, which would likely involve the inundation of older homes not 
raised to current BFE standards.  Among the highest inundation areas, the 
minority population is high (almost half) as well as a significant number of 
children, almost a third in the 16’ or greater inundation area.  

Table 9 illustrates the impact on structures in the Northeasterly storm event.  
This event would have a significant impact on structures in the Parish with 
over 7,000 structures taking on 4 or more feet of storm surge, totaling more 
than $956,300,000 in total structure value. 

 

Northwesterly Storm Model Vulnerability 
The Northwesterly scenario has a much more severe impact on the residents 
and structures of Plaquemines Parish, particularly on the east bank of the 
Mississippi River.  Although the SLOSH model does not take into account the 
levees located around east bank communities, the map shows significant 
vulnerabilities of catastrophic proportions particularly in the Northern east 
bank communities near Braithwaite down to around Dalcour.  This scenario 
shows that up to 81% of the parish’s population would receive 4 or more feet 
of storm surge, 45% would receive 10 or more feet.   

Table 11 illustrates the vulnerability of structures in the Northwesterly 
Scenario.  Over 7,000 residential structures and nearly 300 commercial 
structures are modelled to receive 6 or more feet of water, higher than many 
structures in the Parish are currently elevated or waterproofed to at present. 
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NE
0 2' 4' 6' 8' 10' 12' 14' 16'

Total 12,562 375      539      0 2,617   1,281   2,356   2567 745      
White 10,200 345      66       0 1,836   852      1,202   1341 404      
Minority 2,362   30       473      0 781      429      1,154   1226 341      

19% 8% 88% 0% 30% 33% 49% 48% 46%
Age 18+ 8,895   250      412      0 1,890   1,038   1,784   1909 535      
Children 3,667   125      127      0 727      243      572      658 210      

29% 33% 24% 0% 28% 19% 24% 26% 28%
Seniors 1,237   20       63       0 370      203      326      276 82       

10% 5% 12% 0% 14% 16% 14% 11% 11%

NE 0' 2' 4' 6' 8' 10' 12' 14' 16'

Residential Structures 3,431            161               299               1                   743               683               1,781            2,388            897               
Commercial Structures 194               32                 10                 4                   49                 35                 70                 85                 26                 
Total Structure Count 3,758            210               319               7                   817               744               1,893            2,519            942               
Residential Value 548,713,000$ 25,679,000$  33,259,000$  890,000$       91,779,000$  84,785,000$  181,583,000$ 234,823,000$ 72,089,000$  
Commercial Value 86,242,000$  19,768,000$  2,644,000$    4,151,000$    46,677,000$  16,146,000$  30,753,000$  34,075,000$  15,696,000$  
Total Structure Value 700,068,000$ 58,288,000$  47,454,000$  6,721,000$    153,895,000$ 120,303,000$ 228,982,000$ 300,618,000$ 98,374,000$  

NW
0 2' 4' 6' 8' 10' 12' 14' 16' 18' 20'

Total 2,668   1,510   7,472   667 235      717      3,202   3373 1,708   580      910      
White 2,350   1,339   6,036   602 207      451      2,050   1585 675      324      627      
Minority 318      171      1,436   65 28       266      1,152   1788 1,033   256      283      

12% 11% 19% 10% 12% 37% 36% 53% 60% 44% 31%
Age 18+ 1,982   1,008   5,229   464 173      561      2,359   2488 1,266   464      719      
Children 686      502      2,243   203 62       156      843      885 442      116      191      

26% 33% 30% 30% 26% 22% 26% 26% 26% 20% 21%
Seniors 349      98       652      73 23       79       464      364 216      101      158      

13% 6% 9% 11% 10% 11% 14% 11% 13% 17% 17%

NW 0' 2' 4' 6' 8' 10' 12' 14' 16' 18' 20'

Residential Structures 1,048            352               1,704            204               122               568               1,279            2,592            1,836            307               372               
Commercial Structures 104               37                 73                 11                 4                   38                 73                 93                 49                 11                 12                 
Total Structure Count 1,220            410               1,825            222               133               631               1,389            2,747            1,909            328               395               
Residential Value 168,146,000$ 59,124,000$  288,601,000$ 32,184,000$  15,244,000$  49,216,000$  131,610,000$ 267,946,000$ 169,438,000$ 37,376,000$  54,715,000$  
Commercial Value 60,795,000$  20,563,000$  20,452,000$  5,508,000$    2,516,000$    24,369,000$  54,388,000$  31,541,000$  24,887,000$  5,589,000$    5,544,000$    
Total Structure Value 272,934,000$ 93,011,000$  323,422,000$ 41,710,000$  22,595,000$  91,753,000$  207,021,000$ 342,393,000$ 207,609,000$ 48,109,000$  64,146,000$  

Table 11: Vulnerability of Structures by Inundation, Northwesterly Scenario

Table 8: Vulnerability of Population by Inundation, Northeasterly Scenario 

Table 9: Vulnerability of Structures by Inundation, Northeasterly Scenario 

Table 10: Vulnerability of Population by Inundation, Northwesterly Scenario
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Flooding 
Hazard Profile 
Flooding can be defined as the inundation of typically dry land by water.  
Flooding is one of the primary hazards faced by Plaquemines Parish, and as 
such there are four types of flooding the parish is most vulnerable to: 

Stormwater (urban flooding or ponding) 

Stormwater excesses caused by fast and heavy rain events occur frequently in 
Plaquemines Parish.  Below sea level elevations combined with little to no 
noticeable topography and an extensive levee system that surrounds most 
developed areas, mean that stormwater has nowhere to go once it falls to the 
ground and needs to be physically removed from within the levees.  This is 
accomplished with various pump stations located throughout the parish.  
Generally, the most damaging storm events are a result of tropical cyclones or 
storms.  The primarily low lying areas of the parish frequently experience 
flooding. 

Storm Surge  

Storm surge is caused by the winds of tropical cyclones moving water in the 
direction of the storm causing the inundation of coastal areas.  Storm surge is 
often seen with southerly winds and high tides that rise over and through 
bayous, canals, marshlands and rivers and over top levees.  Plaquemines 
Parish is especially vulnerable to storm surge due to its coastal location and 
predominate marshland makeup. 

Backwater Flooding 

Backwater flooding is the result of slowly rising water from an unexpected 
location.  This type of flooding could be seen in Plaquemines Parish due to its 
unusual shape in relation to the Gulf of Mexico, particularly with tropical 
cyclones moving in a northeasterly direction.   

 

Riverine 

Riverine flooding occurs along a river or linear body of water like a stream, 
creek, or bayou.  It is typically caused by upriver spring ice melt or heavy 
rainfall upriver that rushes downstream to inundate downriver communities.  
The Mississippi River is a very large river with a number of flood protection 
measures upriver of Plaquemines Parish, like the Bonnet Carre and 
Atchafalaya spillways, that alleviate pressure on downriver communities.  
Riverine flooding would only be seen in Plaquemines Parish if the Mississippi 
River levee system failed or was overtopped by a flood. 

Based on stream gauge levels and precipitation forecasts, the National 
Weather Service posts flood statements, watches, and warnings.  The NWS 
issues the following weather statements with regard to floods: 

Flood Categories 

 Minor Flooding- minimal or no property damage, but possibly 
some public threat. 

 Moderate Flooding- some inundation of structures and roads 
near streams.  Some evacuations of people and/or transfer of 
property to higher elevations. 

 Major Flooding- extensive inundation of structures and roads.  
Significant evacuations of people and/or transfer of property to 
higher elevations. 

 Record Flooding- flooding which equals or exceeds the highest 
stage or discharge at a given site during the period of record 
keeping. 
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Flood Warning 

 Issued along larger streams when there is a serious threat to life 
or property. 

Flood Watch 

 Issued when current and developing hydrometeorological 
conditions are such that there is a threat of flooding, but the 
occurrence is neither certain nor imminent. 

The magnitude of flood events is generally measured using probability over a 
period of years.  These are typically broken out into increments like 5 year, 10 
year, 50 year, 100 year and 500 year events.  This means a 5 year flood event 
has an annual probability of 20% or would occur about every 5 years over a 
100 year period of time.  Likewise, a 100 year event has a 1% annual 
probability and would typically only occur once a century.  It should be noted 
that this naming convention does not dictate that a 5 year event will occur 
every 5 years and a 10 year event every 10 years, it is merely a way of 
conveying the average risk over a period of time. 

The National Flood Insurance Program (NFIP) uses the 100-year flood event as 
the regulatory standard for requiring the purchase of flood insurance.  The NFIP 
sets its rates according to flood insurance studies performed by FEMA, that 
determine which parts of the community fall into “zones” dictated by their 
annual probability of a flood event.  NFIP refers to the Special Flood Hazard 
Area (SFHA) frequently, which is another naming convention for an area that is 
at risk of a flood event every 100 years, or the 100-year flood plain.  This area 
also consists of flood zones that begin with A and V and are where NFIP 
floodplain management regulations apply and the mandatory purchase of flood 
insurance can be enforced. 

The most common forms of flooding in Plaquemines Parish are flash floods 

(stormwater/ponding) caused by large rain events and storm surge caused by 
tropical cyclones and storms.  There have been no recently recorded examples 
of riverine flooding in Plaquemines Parish.  Appendix A: Maps 7 and 8 illustrate 
the flood risk of the Parish. Table 12 shows recently recorded flood events from 
NOAA’s National Climatic Data Center.  There are only flood events recorded for 
approximately the last decade as the reporting information became more 
specific with time.  It is highly likely that a similar number of events would be 
recorded for every decade in the Parish’s developed history. 

Table 12: NCDC Flood Events 

Flood Type Years Occurred (number of occurrences in year) 

Flash Flood (stormwater/ponding) 20021 20031 20092 20101 20111 

Storm Surge 
20032 20043 20055 20083 20112 
20121 

NOAA National Climatic Data Center, 2014  
 

Figure 14: Annual Precipitation in Inches
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Based on NCDC data for Plaquemines Parish since 2000, there is roughly a 
79% chance that a flooding event occurs in a given year.  This includes the 
above types of flooding, with the highest probability coming from flash floods, 
generally caused by urban ponding and the inability for drainage infrastructure 
to dispose of water quickly enough during fast rain events.   

In order to model potential flood events, the planning team mapped the 100-
year floodplain using FEMA NFIP flood zones.  Plaquemines Parish’s Effective 
FIRM was adopted May 1, 1985.  This map in addition to Advisory Base Flood 
Elevation maps released by FEMA in response to Hurricane Katrina are used to 
rate flood insurance and permit development in Plaquemines Parish.  FEMA 
also released Preliminary flood maps in 2012 based on an updated coastal 
surge analysis conducted by USACE and FEMA.  The Preliminary map for 
Plaquemines Parish is still under review and has not yet been adopted. 

Both maps illustrate that a significant majority of the Parish is in the 100-year 
floodplain.  However, under the effective map, many of the communities that 
lie along the Mississippi River down to just North of Port Sulphur are included 
in the 500-year floodplain. In the preliminary map, there are no communities 
outside of the Belle Chasse Federal flood protection system that are outside the 
100-year floodplain.  This means the overwhelming majority of the Parish 
would be inundated during a 100-year flood event.  See Figure 15 and Figure 
16 on pages 3-38 and 3-39. 

Appendix A Maps 9 and 10 illustrate concentrations of Repetitive Flood Loss 
and Severe Repetitive Flood Loss properties in Plaquemines Parish.    

Occurrences Since 2009 
December 12, 2009 
On December 12, 2009 moderate to heavy rainfall occurred across upper 
Plaquemines Parish as an upper air disturbance acted on deep moisture in 
place across the Gulf Coast. Over 4 inches of rain fell on nearly saturated 
ground, resulting in some flash flooding. Heavy rainfall resulted in widespread 

and significant street flooding in northern Plaquemines Parish with no listed 
fatalities or damage to property. 

May 29, 2010 
On May 29, 2012, scattered thunderstorms produced several severe weather 
reports during the afternoon hours in Belle Chasse. The storm resulted in 2.95 
inches of rain, with water covering Highway 23; there were no listed fatalities 
or damages to property. 

March 29, 2011 
On March 29, 2011, upper level disturbances moving over a very warm and 
unstable air mass produced numerous reports of severe weather, as well as 
isolated flash flooding in upper Plaquemines Parish. Eight inches of water 
covered Highway 23 south of Belle Chasse. Moderate to heavy street flooding 
occurred across northern Plaquemines Parish with no listed fatalities or 
damages to property. 

Tropical Storm Lee 
The circulation around Tropical Storm Lee affected southeast Louisiana from 
late on September 2nd through September 4, 2011 with primarily onshore 
southeast and south wind flow. Tropical Storm Lee eventually weakened over 
inland areas later on September 4th and exited the region on September 5, 
2011. The slow forward speed and broad circulation caused above normal tides 
along the southeast Louisiana and south Mississippi coast and tidal Lakes of 
Pontchartrain and Maurepas. Tides were generally 2 to 5 feet above normal. 
Higher gauge readings included 6.25 ft NAVD at the Seabrook Bridge at Lake 
Pontchartain, 5.40 ft MLLW at Shell Beach, St Bernard Parish; 5.28 ft NAVD at 
Mandeville, and 4.22 ft NAVD at Golden Meadow, Lafourche Parish.  

Storm surge flooding was primarily confined to areas near the coast and tidal 
lakes, and outside of hurricane protection levees. Low lying roadways were 
flooded in many areas. Impacts to Plaquemines Parish were minimal with no 
fatalities and little damage to personal property. 
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Hurricane Isaac 
The circulation around Isaac affected Plaquemines Parish from August 26 
through the 30th eventually weakening to a tropical depression near Monroe, 
Louisiana on the evening of the 30th. 

A storm tide of 8 to 13 feet occurred in eastern Plaquemines Parish and St. 
Bernard Parish. A representative maximum storm tide of 13.21 ft NAVD88 was 
measured at a USGS tide gauge near Pointe a la Hache. A local levee was 
overtopped or breached in the Braithwaite area of Plaquemines Parish early on 
August 29. A number of people had to be rescued from the flooded area, but a 
60 year old woman and 52 year old man drowned in the storm surge.  

Many areas of southeast Louisiana received 8 to 12 inches of rain with a few 
locations having 15 inches of rain or more. Maximum total rainfall from the 
storm was 20.66 inches at the New Orleans Carrollton gauge on the Mississippi 
River.  

Overall impacts of Isaac resulted in at least $600 million in damages in 
southeast Louisiana, 3 direct fatalities, and 2 indirect fatalities. Storm surge 
flooding accounted for the bulk of damage, estimated around $500 million and 
the three direct storm surge fatalities in Louisiana. Winds accounted for a 
much lesser amount of damage, slightly more than a $100 million. 

Vulnerability Assessment 
Since flooding is a relatively common hazard in Plaquemines Parish it is also 
possible to predict reasonable vulnerability using FEMA flood maps.  As the 
below maps depict, an overwhelming majority of Plaquemines Parish is located 
in the 100-year flood zone.  However, looking to the tables on page 3-40 it 
becomes clear that the majority of the population is located in the 500-year 
flood zone, even under the updated Preliminary map.  There are, however, more 
structures located in the 100-year flood zone.  The difference between the 
Preliminary scenario and Effective scenario amounts to a total of an additional 
1,334 structures and an additional 3,459 people in the 100-year flood zone.  Of 
the population in the 100-year flood zone the preliminary scenario contains a 
larger share of minority and senior residents.  

It is difficult to measure the vulnerability of the natural environment to 
flooding.  Much of Plaquemines Parish consists of coastal marshland that is 
accustomed to inundation during flood and storm events and are generally not 
likely negatively impacted by flooding. 

The inclusion of the Preliminary DFIRM indicates that flood risk may be 
worsening in Plaquemines Parish.  Particularly with other hazards including 
coastal land loss and subsidence, there could be increasing intensity of flood 
risk, though the Preliminary maps already show the majority of the Parish 
located in the 100-year flood zone.  This would mean that while the population 
exposed to flood risk may not increase by much in the future, it may be likely 
that the intensity would increase for those already living in the 100-year flood 
zone. 

In order to estimate the estimated potential losses for flooding in Plaquemines 
Parish, SHELDUS records 17 major flooding events over the last 54 years 
totaling $83,599,555.  This accounts for estimated potential losses which 
could be $1,548,139 per year. 
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 Figure 15: Plaquemines Parish 100-year Flood Event (Effective Scenario)
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Figure 16: Plaquemines Parish 100-year Flood Event (Preliminary Scenario)
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Table 13: Vulnerability by Flood Zone, Effective FIRM 

Effective 
100 Year Flood Zone 500 Year Flood Zone 

Total       6,678       16,364 

White       3,940       12,306 

Minority       2,738        4,058 

  41% 25%

Age 18+       4,967       11,746 

Children       1,711        4,618 

  26% 28%

Seniors         772        1,805 

  12% 11%
 
Table 15: Vulnerability of Structures by Flood Zone, Effective FIRM 

Effective 100 Year Flood 

Zone 

500 Year Flood 

Zone 

Residential Structures                  5,553                4,831 
Commercial Structures                     278                  227 
Total Structure Count                  6,005               5,204 
Residential Value  $ 545,561,000  $ 728,039,000 
Commercial Value  $ 147,569,000  $ 108,583,000 
Total Structure Value  $ 804,546,000  $ 910,157,000 

 
 
 
 
 
 
 
 
 

 
Table 16: Vulnerability of Structures by Flood Zone, Preliminary DFIRM 

Preliminary 

100 Year Flood 

Zone

500 Year Flood 

Zone

Residential Structures                 6,885                3,499 
Commercial Structures                     284                   221 
Total Structure Count                  7,339                3,870 
Residential Value  $ 699,722,000  $ 573,878,000 
Commercial Value  $ 153,723,000  $ 102,429,000 
Total Structure Value  $ 960,784,000  $ 753,919,000 

 
 

 

 

 

 

Preliminary 
100 Year Flood Zone 500 Year Flood Zone 

Total     10,137       12,905 

White       5,505       10,741 

Minority       4,632        2,164 

  46% 17%

Age 18+       7,590        9,123 

Children       2,547        3,782 

  25% 29%

Seniors       1,324        1,253 

  13% 10%

Table 14: Vulnerability by Flood Zone, Preliminary DFIRM



Plaquemines Parish Hazard Mitigation Plan Update- 2015 

Risk Assessment - 3-41 
 

Coastal Hazards 
Coastal Hazards in the Louisiana State HMP are a grouping of a number of 
hazards to which the State’s coastal parishes are especially vulnerable.  
Plaquemines Parish’s location on the Gulf Coast and within the Mississippi 
Delta makes it especially vulnerable to these threats.  The plan considered the 
following hazards in this category: 

 Coastal Land Loss 
o Sea Level Rise 
o Subsidence  

 Saltwater Intrusion 

Each of these hazards were addressed in the 2009 update and are risks the 
Parish has addressed in a number of coastal restoration and infrastructure 
projects in the last 5 years.   

Hazard Profile (Coastal Land Loss) 
Coastal Hazards are primarily caused by coastal land loss, which is the loss of 
coastal lands due to natural and/or human influences.  The hazards that 
contribute are subsidence and sea level rise.  For the purposes of Plaquemines 
Parish’s specific needs, Saltwater Intrusion is discussed later as a different 
hazard type.  The effects of the above hazards are difficult to understand and 
model because they are often working together in varying ways and fluctuate 
with climate patterns. Plaquemines Parish is especially vulnerable to coastal 
hazards because much of the land in the Parish is at or very near current sea 
level.  Appendix A: Map 3, illustrates the land elevation levels in the parish.  It 
is clear that most of the above sea level land is around the Mississippi River 
with small strips of land bordering the river at or above 4 feet, quickly receding 
back to sea level on either side.  Despite the construction of levees and 
vegetated ridges, these lands are extremely vulnerable to coastal hazards. 

The loss of coastal wetlands also leaves the Parish more vulnerable to other 
hazards like storm surge and tropical cyclones.  The marshes and swamps that 
surround the high ground are crucial barriers to slow storm surge as it 
approaches the coast.  The loss of these lands could greatly increase the risks 

faced from these large coastal storms and heighten the risk that levees could 
be overtopped or fail.  The probability of this hazard’s occurrence in 
Plaquemines Parish is 100% as the effects have been seen and are certain to 
continue even with the mitigation efforts underway.  The probability of the 
speed at which the impacts will be seen is much more difficult to determine. 

The Planning Team modelled coastal land loss as a result of subsidence and 
sea level rise by mapping existing land elevations and illustrating how much 
land would be lost with each foot of loss/sea level rise.  The Planning Team 
elected to avoid providing predictions or modelling a specific, dated scenario, 
as many scientific sources disagree on future scenarios for seal level rise.  
Additionally, Plaquemines Parish’s low lying marshland terrain and manmade 
levees make it difficult to model future patterns for inundation and land loss.  
For example, the NOAA Sea Level Rise and Coastal Impacts Viewer excludes all 
of Louisiana and states that due to issues with topography and levees they will 
not include Louisiana because the model would not be reliable.   

Given the above caveats, Figure 17 below illustrates the past loss of land due 
to sea level rise and subsidence.  This roughly shows the areas of the Parish 
that are most at risk to coastal hazards resulting from sea level rise and 
subsidence.  The displayed scenario shows the areas that would be underwater 
if three feet of sea level rise occurred.  This appears to be a relatively moderate 
but severe scenario based on multiple sources that suggest levels anywhere 
from eight inches to six and a half feet over 100 yearsiv. 

The Louisiana coast has lost 25% of its coastal land area since 1932, or 1,883 
square miles.  USGS estimates that Plaquemines Parish has lost approximately 
248.7 square miles of land since 1956.  There are no specific occurrences to 
document, because land loss is a constant process that has been occurring for 
several decades as a result of the construction of levees along the Mississippi 
River and other interventions in the coastal environment. 
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Figure 17: Land Loss and Land Gain Map 
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Vulnerability Assessment (Coastal Land Loss) 
Coastal land loss is a slow, gradual process that generally does not pose an 
immediate risk to human life or safety.  However, the increased vulnerability of 
tropical cyclones and storm surge caused by land loss is not insignificant. 
Table 17 illustrates a summary of the population that lives in areas greater 
than and less than 5 feet above sea level.  The overwhelming majority of the 
population of Plaquemines Parish is located in areas lower than 5 feet above 
sea level.  Of the population living in areas below 5 feet of elevation, 30% are 
minority, 28% are under the age of 18, and 10% are elderly.  The population 
living in these areas are most at risk of sea level rise and subsidence over the 
coming years. 

Table 17: Vulnerability by Elevation 

  5 feet or Greater Less than 5 feet 

Total    2,338  20,704 

White    1,697  14,549 

Minority       641    6,155 

  27% 30%

Age 18+    1,801  14,912 

Children       537    5,792 

  23% 28%

Seniors       433    2,144 

  19% 10%
 

Coastal hazards can cause extensive damage to public and private property by 
bringing water closer and increasing risks of flooding and storm surge.  If the 
impacts of subsidence and sea level rise are not mitigated, the vulnerable 
structures could eventually be inundated with no possibility of the water 
receding, resulting in damage or destruction.  Shoreline protection and proper 
siting of structures in coastal areas are crucial to avoiding the impacts of 
coastal hazard.  Plaquemines Parish currently uses levees, and are 
constructing vegetated ridges and other coastal restoration projects to help 

mitigate the impacts of coastal hazards.  Table 18 illustrates the potential 
impacts to buildings of unmitigated coastal hazards.  As with population, the 
vast majority of structures in Plaquemines Parish are located below 5 feet.   

Table 18: Vulnerability of Structures by Elevation 

 5 feet or Greater Less than 5 feet 

Residential Structures 1,137 9,247

Commercial Structures 55 450

Total Structure Count 1,226 9,983

Residential Value $ 128,343,000 $ 1,145,257,000

Commercial Value $ 40,923,000 $ 215,229,000

Total Structure Value $ 187,082,000 $ 1,527,621,000
 

Coastal hazards can cause significant damage to coastal natural resources.  
Under natural conditions, marshes, barrier islands and other coastal features 
are dynamic.  The shape and location of the coastline changes over time, and 
erosion and sea level rise are ways by which this occurs.  Although these are 
relatively natural phenomena, human activity may exacerbate it.  The 
construction of hardened structures like levees as well as navigational canals 
and pipelines for oil and gas have offset the balance of fresh and saltwater, 
causing massive loss of marsh and wetlands.  This, in turn, has left these 
areas much more vulnerable to coastal erosion and land loss, and therefore 
sea level rise and the impacts of tropical cyclones and storm surge.  Figure 18 
illustrates the expected changes in loss estimates by census block group in 
2024 based on HAZUS-MH flood models and NOAA SLOSH models and expected 
land loss.  This analysis was conducted as a part of the 2014 Louisiana State 
Hazard Mitigation Plan Update. 
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Figure 18: Projected Impacts of Category 1 Hurricane Based on Land Loss, 2014 vs. 2024 

 

As discussed in the Hazard Profile section, it is very difficult to model the 
future impacts of coastal hazards due to a number of factors.  This 
underscores the importance to increase the amount of baseline data being 
collected throughout Plaquemines Parish to empower scientists and 
climatologists to find new ways to model coastal hazards in order to better 
plan for the future. 

Figure 19: Jurisdictional Annualized Losses from Coastal Land Loss 

Although it is very difficult to measure the direct impacts of coastal land loss 
in the future, the 2014 Louisiana State Plan Update provided analysis which 
estimates potential annualized losses between $5 and $10 million as a result 
of coastal land loss.  Figure 19, from the 2014 Louisiana State Plan illustrates 
the annualized losses for each Parish in Louisiana, with Plaquemines 
highlighted. 
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Hazard Profile (Saltwater Intrusion) 
Although saltwater marshland balance was briefly discussed above in 
reference to coastal land loss, the HMPUSC was more concerned with a specific 
type of saltwater intrusion unique to Plaquemines Parish which effects the 
area’s potable water during specific events.  This hazard is caused when a 
saltwater wedge moves into the Mississippi River up from the Gulf of Mexico 
when the outflow of water in the Mississippi is lower and unable to hold back 
the salt water.  This creates a unique problem where the Parish water intakes, 
which are located along the Mississippi River, would be bringing in salty Gulf 
water from the river, making the potable water supply unusable.   

The riverbed of the Mississippi River is lower in elevation than that of the Gulf 
at the entry point up to river mile 350 above head of passesv.  The saltwater of 
the Gulf is denser than the freshwater coming downstream, therefore the 
saltwater sinks and stays below the freshwater forming what is referred to as a 
“wedge.” This wedge slowly moves along the riverbed upriver if there is not a 
high enough volume of water to hold it back. The saltwater wedge always exists 
in the Mississippi at some point, but is usually very low close to the Head of 

Passes.  However, when drought or low snowfall impact upriver communities, 
less water comes down the Mississippi, causing lower levels of pressure to hold 
back saltwater from the Gulf.  

In order to mitigate the impacts of the saltwater wedge, the US Army Corps of 
Engineers constructs an earthen sill along the riverbed above the wedge to cut 
off the flow of saltwater upriver.  Figure 20 illustrates how the sill works to 
prevent further intrusion of saltwater.  The sill blocks the flow of saltwater, 
allowing the freshwater current to push the saltwater back and hold it at its 
current position. 

The most notable recent occurrence of this hazard was in the summer of 2012.  
The Plaquemines Parish President declared a disaster on August 7, 2012vi, as a 
saltwater wedge made its way upriver almost reaching the City of New Orleans.  
The US Army Corps of Engineers had to construct a sill at river mile 64 to 
prevent further intrusion.  In order to ensure clean drinking water for 
Plaquemines Parish, pipelines were established between the neighboring 
Jefferson and Orleans parishes to pump in water from their upriver systems.  
The toe of the wedge during this event reached a high point of mile marker 89 
in St Bernard Parish.  The Army Corps has had to build similar sills twice 
before the 2012 event, in 1988 and 1999.  The Corps estimates that 
construction of the sill will need to take place approximately every five years 
despite the less frequent historic occurrencevii. 

During the event, the maximum chloride detected in drinking water in the Port 
Sulphur area was 362 milligrams per liter (mg/L), above EPA’s secondary 
maximum contaminant level for chloride of 250 mg/L.  Sodium levels in the 
parish's drinking water ranged from 60 mg/L to 200 mg/L -- far exceeding the 
EPA recommendation of no more than 20 mg/L for people on very low sodium 
diets.viii 

Figure 21 on the next page, illustrates the historic rise of the saltwater wedge 
over the last 12 months as well as the location the Army Corps uses to build 
the sill. 

Figure 20: USACE Engineered Sill Diagram 
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Figure 21: Saltwater Intrusion Hazard Map 
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Vulnerability Assessment (Saltwater Intrusion) 
Some reports from the 2012 incident noted that drinking water was still safe to 
drink, but that those on low sodium diets and others with health problems 
should avoid it.  That said, any compromise of the water supply for the Parish 
is a major threat to human health.  Measures taken in the past to bring water 
in from neighboring parishes and by barging it from upriver, however, have 
proved reliable at supplying the Parish with drinkable water until the saltwater 
wedge recedes.   

The intrusion of saltwater into the Mississippi poses no real threat to buildings 
or structures in Plaquemines Parish.  There could be minor maintenance costs 
associated with flushing the water systems and equipment of saltwater after 
such an event, but it would not cause significant building or equipment loss or 
damage.   

As with buildings, there is unlikely to be significant impacts of the natural 
environment in the event of an elevated saltwater wedge in the Mississippi 
River.  Since the wedge remains very low in the river’s bed, any wildlife that 
live in the river can temporarily move higher in the water or further upriver.  
Since this is a naturally occurring process, the natural environment is likely 
well adapted to these events. 

Future vulnerability could be caused by increased dredging or droughts upriver 
of Plaquemines Parish.  The US Army Corps of Engineers monitors salinity 
levels in the river to constantly track the position of the wedge and provide 
forecasts for wedge location. 

The costs of a similar event can be generally determined using figures from the 
2012 event which included $29,000 per day in purchased potable water from 
New Orleans and $5.8 million for the Corps of Engineers to construct the sill.  
This does not include costs to flush the system after the event is over or to 
bring in bottled water.ix  Estimated potential losses for future events could be 
more than $6 million per event. 

Table 20: Vulnerability by Water District 

  

Belle 

Chasse to 

Alliance 

Refinery 

Braithwaite 

to White 

Ditch 

Magnolia 

to 

Tidewater

Phoenix 

to 

Bohemia 

Outside 

Water 

Districts 

Total  15,569    1,011    5,016       923 523

White  12,708       700    2,557        39 242

Minority    2,861       311    2,459       884 281

  18% 31% 49% 96% 54%

Age 18+  11,081       800    3,710       694 428

Children    4,488       211    1,306       229 95

  29% 21% 26% 25% 18%

Seniors    1,623       173       564       130 87
  10% 17% 11% 14% 17%

 

 

 

 

 

 

Belle Chasse to 

Alliance Refinery

Braithwaite to 

White Ditch

Magnolia to 

Tidewater

Phoenix to 

Bohemia

Outside Water 

Districts

Residential Structures 4,178             375              4,598             519                714                
Commercial Structures 269                14                175                12                  35                  
Total Structure Count 4,624             400              4,871             544                770                
Residential Value 661,656,000$ 56,398,000$ 433,701,000$ 50,378,000$   71,467,000$   
Commercial Value 151,514,000$ 5,698,000$   78,040,000$   3,109,000$     17,791,000$   
Total Structure Value 912,380,000$ 65,983,000$ 567,889,000$ 67,073,000$   101,378,000$ 

Table 19: Vulnerability of Structures by Water District 
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Sinkholes 
Hazard Profile 
Sinkholes are places where erosion of underground soils or minerals cause the 
collapse of surface material.  The Louisiana State HMP identifies them as a 
significant hazard and states that the two largest sinkholes in the country exist 
in Louisiana.  Sinkholes in Louisiana are generally manmade and caused by 
mining, hydraulic fracturing or other underground activity that could weaken or 
substantially remove surface soils. The original mines on which they are based 
can range in size from a few hundred feet to a half mile, meaning a sinkhole 
could grow to even larger than a half mile for larger mines. 

Sinkholes of any kind, including those created by salt dome collapses, are 
usually infrequent in Louisiana and have never occurred in Plaquemines 
Parish, but potential impacts could be considerable.  Sinkholes are disruptive 
to transportation and commerce, and can also force the evacuation of 
communities whose homes and businesses are located nearby sinkholes.  
Sinkhole vulnerability is directly related to distance from a salt dome.  Figure 
22 illustrates all salt domes located in Plaquemines Parish or nearby as of 
1990.  This is the same source used in the Louisiana State plan and no more 
recent source could be identified.  When mapping the salt domes, the planning 
team determined that a 5-mile buffer zone would be an appropriate arbitrary 
boundary to determine higher risk areas to sinkholes.  For perspective, recent 
reports estimate the Bayou Corne Sinkhole in Assumption Parish at one quarter 
of a mile in diameter and is expected to double over the next few years.  It is 
likely this would cause impacts for a significant number of homes and 
business owners within a reasonable drive time of the area. 

Vulnerability Assessment 
The risk of a sinkhole occurring in Plaquemines Parish is very low and is very 
difficult to predict but would likely fall below a 1% annual chance of occurring.  
The planning team determined that it would be reasonable to summarize the 
population and buildings that are located within the above referenced buffer 

zones.  Table 21 and Table 22 provide a summary of the populations and 
structures vulnerable to sinkholes in Plaquemines Parish.   

Table 21: Sinkhole Vulnerability by Zone 

  Outside Zone Potential Sinkhole Zone 

Total 2,340 20,702
White 1,244 15,002
Minority 1,096 5,700
 47% 28%
Age18+ 1,787 14,926
Children 553 5,776
 24% 28%
Seniors 299 2,278
 13% 11%
 

Table 22: Vulnerability of Structures by Sinkhole Zone 

 Outside Zone Potential Sinkhole Zone 

Residential Structures 2,078 8,306
Commercial Structures 59 446
Total Structure Count 2,173 9,036
Residential Value $174,167,000 $1,099,433,000
Commercial Value $22,423,000 $233,729,000
Total Structure Value $226,626,000 $1,488,077,000
A sinkhole could cause significant problems for the ecosystems in which they 
are located by interrupting migratory paths, swallowing vegetation and habitat 
or interrupting navigable waterways.   

The future impact of sinkholes depends upon the future expansion of salt dome 
mining in Plaquemines Parish.  The planning team was unable to gather 
additional information on active and future salt dome mines.  Additionally, 
estimating the annualized losses from a future sinkhole is impossible as no 
instance has ever occurred before in Plaquemines Parish.  However, the Bayou 
Corne Sinkhole has thus far accounted for over $125 million in settlement 
claims.x  Estimated potential losses for a sinkhole in Plaquemines Parish could 
be more than $100 million. 
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Figure 22: Plaquemines Parish Salt Dome Location and Potential Sinkhole Zones 
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Levee Failure 
Hazard Profile 
As previously discussed in several sections, levees play a vital role in 
protecting Plaquemines Parish from flooding, particularly floods caused by 
tropical cyclones and storm surge, but also rare occasions of Mississippi River 
flooding.  Levees in Plaquemines Parish are located along the entire Westbank 
and along the Eastbank extending down to Pointe a la Hache.  Although levees 
within the Parish are not always Federal levees designed to withstand 100-year 
flood events or storm surge.  Many were built by local authorities to augment 
Federal flood protection measures or to protect communities that were not 
identified to receive Federal funds for flood protection.  For this reason there 
are two main types of levee: 

 Federal 

These levees are designed and built by the US Army Corps of 
Engineers to protect the developed areas of the parish from riverine 
flooding associated with the Mississippi as well as for protecting the 
Belle Chasse area from the effects of storm surge.  They are primarily 
located along the banks of the Mississippi River and range from 10-
16 feet in height.  The federal levees are divided for maintenance 
between those that are maintained by the US Army Corps and that are 
maintained by local authorities. 

 Non-Federal 

These levees are generally smaller in size and are often referred to as 
“back levees”.  They usually represent the border between developed 
land and the marsh.  They range from 2 to 10 feet tall and are 
generally effective at holding back high tides and slowing storm 
surge from small tropical storms.  However, they have proven 
inadequate during recent major tropical events and have often 
required intentional breaching to relieve pressure once they are 

overtopped.  The non-Federal levees are maintained by Plaquemines 
Parish. 

The levees that surround the communities and protect them from river flooding 
and storm surge can also act as barriers that prevent water from draining out 
when levees are overtopped or rain events fill basins within the levee protected 
areas.  As a result, the Parish’s stormwater management system includes 
pumping stations to remove stormwater.  Appendix A Map 2 shows the various 
drainage districts and location of pump stations and other facilities. 

The failure of levees during a storm event could prove catastrophic, the 
magnitude of which would be dependent on the location of the break and the 
flood level involved.  Reports of levee failure in Braithwaite as a result of 
Hurricane Isaac in 2012 brought over 10 feet of water throughout the 
community.  In a future worst case scenario, water could reach up to 20 feet in 
Eastbank communities as seen in the SLOSH models on pages 3-29 – 3-31.  
The probability that levees would fail is less than 1% annually.  It is nearly 
impossible for the planning team to model where and how levee failure might 
affect Plaquemines Parish.  The team made the decision to illustrate the 
various levee types throughout the parish and express vulnerability to all 
populations located within the various levee basins to predict the vulnerability 
of each area.  This methodology assumes that any basin which experiences 
levee failure would be devastated, but is the more reliable way to calculate 
potential impacts.  Figure 25 illustrates the various levee basins and their 
ownership throughout Plaquemines Parish. 

Occurrences Since 2009 
Hurricane Isaac 
As a result of Hurricane Isaac in August of 2012, a storm tide of 8 to 13 feet 
occurred in eastern Plaquemines Parish and St. Bernard Parish. A 
representative maximum storm tide of 13.21 ft NAVD88 was measured at a 
USGS tide gauge near Pointe a la Hache. A local levee was overtopped or 
breached in the Braithwaite area of Plaquemines Parish early on August 29. A 
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number of people had to be rescued from the flooded area, but a 60 year old 
woman and 52 year old man drowned in the storm surge.  
 
Storm surge flooding also affected Plaquemines Parish with a storm tide of 4 
to 7 feet. Roadways and low lying property were flooded. Local levees around 
Lafitte and Myrtle Grove were overtopped and/or breached resulting in the 
flooding of numerous houses and property in this area. 

Figure 23: Flooding as a result of levee failure in Braithwaite, 2012. 

 
Source: http://www.theguardian.com/world/2012/aug/31/hurricane-isaac-louisiana-federal-aid 
 
Determining the annualized losses as a result of levee failure is difficult in 
Plaquemines Parish as there is little available data on past levee failure 
events.  HAZUS-MH models, however, provide an overview of potential economic 
losses at the census tract level.  Figure 24 illustrates that modelled losses to 
buildings in the event of a levee failure by census tract.  According to this 
analysis, estimated potential losses could be between $1 million and $3 
million for a levee failure event. 

Figure 24: Levee Failure Loss Estimation by Census Tract- Building Value 
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Figure 25: Levee Ownership in Plaquemines Parish 
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Vulnerability Assessment 
The overall vulnerability for Levee Failure is difficult to analyze.  As mentioned 
in the hazard profile, it’s impossible for the planning team to predict or model 
the failure of specific levees.  For this reason, the planning team analyzed the 
population and structures located in each of the below referenced 14 levee 
basins.   

Belle Chasse contains by far the most population and structures of any levee 
basin and is surrounding by the USACE built and maintained federal levee 
system upgraded after Hurricane Katrina.  This population is the best protected 
from flooding and storm surge events in the Parish.   

There are no known natural environmental vulnerabilities as a result of levee 
failure.  The failure of any levee may pose environmental threats to each basin 
in a unique way if any.  The majority of development in Plaquemines Parish 
occurs in the Belle Chasse levee basin.  The Hazard Environment section above 
provides details on population growth and future land use showing little 
growth in the most vulnerable area. 

 

 

 

Belair
Belle 

Chasse

Bellevue & 

East 

Pointe ala 

Hache

Braithwaite Diamond Duvic
Gainard 

Woods

Grand 

Liard-

Buras

Hayes

Myrtle 

Grove to 

West 

Pointe ala 

Hache

Ollie Scarsdale Sunrise
Outside 

Levees

Total 233      11,721 923      145 334      1,033   1,120   733 976      216      2,771   633 670      1,534   
White 180      9,813   39       130 43       679      642      468 249      44       1,997   390 363      1,209   
Minority 53       1,908   884      15 291      354      478      265 727      172      774      243 307      325      

23% 16% 96% 10% 87% 34% 43% 36% 74% 80% 28% 38% 46% 21%
Age 18+ 185      8,250   694      106 235      764      833      525 736      172      2,040   509 495      1,169   
Children 48       3,471   229      39 99       269      287      208 240      44       731      124 175      365      

21% 30% 25% 27% 30% 26% 26% 28% 25% 20% 26% 20% 26% 24%
Seniors 43       1,115   130      14 46       125      128      58 118      25       390      116 78       191      

18% 10% 14% 10% 14% 12% 11% 8% 12% 12% 14% 18% 12% 12%

Table 23: Levee Failure Vulnerability by Levee Basin 

Belair Belle Chasse
Bellevue & East 

Pointe ala Hache
Braithwaite Diamond Duvic Gainard Woods Grand Liard-Buras Hayes

Myrtle Grove to 

West Pointe ala 

Hache

Ollie Scarsdale Sunrise Outside Levees

Residential Structures 43              3,028             519              69                172              954              968              839                714                195              688                260              786              1,149             
Commercial Structures 4                144                12                1                  -               36                29                40                  20                  3                  46                  9                  27                134                
Total Structure Count 47              3,262             544              72                173              1,002           1,007           902                753                200              762                277              826              1,382             
Residential Value 6,442,000$ 506,750,000$ 50,378,000$ 10,257,000$ 16,187,000$ 69,889,000$ 72,746,000$ 97,703,000$   94,512,000$   17,196,000$ 89,709,000$   39,350,000$ 69,980,000$ 132,501,000$ 
Commercial Value 558,000$    47,357,000$   3,109,000$   219,000$      -$             14,532,000$ 7,932,000$   23,538,000$   9,215,000$     4,585,000$   44,185,000$   4,921,000$   8,676,000$   87,325,000$   
Total Structure Value 7,000,000$ 583,860,000$ 67,073,000$ 10,703,000$ 16,423,000$ 88,724,000$ 91,153,000$ 131,935,000$ 115,816,000$ 28,626,000$ 150,053,000$ 47,160,000$ 83,590,000$ 292,587,000$ 

Table 24: Vulnerability of Structures by Levee Basin 
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Tornadoes 
Hazard Profile 
A tornado is a violent storm with winds up to 300 miles per hour.  It appears as 
a rotating funnel-shaped cloud, gray to black in color, extending toward the 
ground from the base of a thundercloud.  The average tornado moves 
southwest to northeast at a forward speed of 30 miles per hour, but can move 
in any direction and may vary from stationary to 70 mph.  Tornadoes can uproot 
trees and buildings, and turn harmless objects into deadly missiles in a matter 
of seconds.  Tornadoes are especially dangerous because they appear 
transparent until they begin to pick up debris and dust.  Despite their low 
frequency within the parish, tornadoes are included as a significant hazard in 
the plan update due to the high impact in the event that one does occur.  

The Enhanced Fujita Scale (EF Scale) is the standard measurement for rating 
the strength of a tornado.  The NWS bases this scale on an analysis of damage 
after a tornado to infer wind speeds.   

Tornadoes pose a significant risk to Plaquemines Parish and can affect the 
entire planning area.  The National Climactic Data Center has recorded 26 
tornado events in Plaquemines Parish since 1950 ranging in extent from F0 to 
F3 under the Fujita Scale which preceded implementation of the Enhanced 
Fujita Scale in 2007.  Since implementation of the EF Scale, Plaquemines 
Parish has only experienced three EF0 tornado events.  Based on NCDC figures, 
the overall probability of a tornado occurring in Plaquemines Parish is 40% in 
a given year.  Plaquemines Parish could expect future storms up to an EF4 
under the Enhanced Fujita Scale (equivalent E3 under the Fujita Scale) during 
a worst case scenario. 

Occurrences Since 2009 
May 13, 2011 
On May 13, 2011, isolated thunderstorms ahead of a cold front produced 
several reports of severe weather near the Buras area of Plaquemines Parish.  

An EF0 tornado was spotted in the Sunrise area.  The Parish Sheriff’s Office 
reported that a sign was damaged in front of the South Plaquemines Parish  
Table 25: Enhanced Fujita Scale 

EF-
Scale 

3-Sec. gust 
speed (mph) 

Typical Damage 

EF0 65-85 
Light damage.  Some damage to chimneys, 
branches from trees.  Shallow rooted trees are 
pushed over, signboards damaged. 

EF1 86-109 
Moderate damage.  Peels surface off roofs.  Mobile 
homes pushed off foundations or overturned.  
Moving cars blown from roads. 

EF2 110-137 
Considerable damage.  Roofs torn off frame 
homes.  Mobile homes demolished.  Large trees 
snapped or uprooted, cars lifted off the ground. 

EF3 138-167 

Severe damage.  Roofs and some walls torn off 
well-constructed homes.  Most trees in forests 
uprooted, heavy cars lifted off the ground and 
thrown. 

EF4 168-199 

Devastating damage.  Well-constructed homes 
levelled.  Structures with weak foundations blown 
away some distance.  Cars thrown and large 
missiles generated. 

EF5 200-234 

Incredible damage.  Strong frame homes levelled 
off foundations and swept away.  Automobile sized 
missiles fly through the air in excess of 109 yards.  
Trees debarked. 

 
High School in Buras along Highway 23.  There were no reported injuries or 
fatalities and damages totaled $1,000. 

January 26, 2012 
On January 25, 2012, low pressure moving across the lower Mississippi River 
Valley pushed a cold front through the area.  A line of thunderstorms developed 
in advance of the front and produced an EF0 tornado over Plaquemines Parish.  
The tornado ripped siding and a portion of the roof off a metal boat storage 
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building, snapped a couple small trees, destroyed a storage shed at a 
residence, and moved a shipping container 30 feet.  Maximum wind speed was 
estimated at 80 mph, path width was 30 yards, and path length was 400 
yards.  No injuries or fatalities were reported and property damages totaled 
$10,000. 

Vulnerability Assessment 
Tornadoes are relatively unpredictable and can appear with little to no 
warning, leaving all of Plaquemines Parish vulnerable.  Remarkably, the Parish 
may be more prepared for many when it comes to tornadoes because of the risk 
they face for Tropical Cyclones.  Plaquemines Parish building codes require 
wind hardening and use of wind-rated building materials, making most new 
buildings resilient to most lower-level tornadoes.  However, these codes do not 
account for the large number of mobile homes distributed throughout the 
parish, as well as Parish facilities currently located in trailers.   

Mobile homes are most at risk during a tornado, as seen in Table 25, above.  
Even a low-level tornado can rip a mobile home from its foundation, and larger 
tornadoes will turn them into massive missiles.  One quarter of housing units 
in Plaquemines Parish are mobile homes.  The Planning Team did an 
alternative analysis of permitted mobile home parks in Plaquemines Parish 
and found a total of 514 spaces for 514 mobile homes, which accounts for 
about 20% of the 2,660 Census identified mobile homes.  Likely the remaining 
80% are located on individual parcels or within non-permitted mobile home 
communities.   

In order to determine estimated annualized losses from tornadoes in 
Plaquemines Parish, the planning team inventoried 22 tornado events in the 
last 54 years, accounting for nearly $1.5 million in property and crop damage.  
Estimated potential losses from tornadoes in Plaquemines parish could be 
$27,253 per year.  

                                                            
1 Minority and Senior populations were estimated by inventorying permitted mobile 
home parks in Plaquemines Parish and determining the estimated share of minority 

Table 26 illustrates the vulnerability of both the total population and also the 
specific estimated mobile home populations to tornadoes.  Both are shown 
because the entire population of the parish is vulnerable to tornadoes due to 
their unpredictability, however those living in mobile homes are especially 
vulnerable.  Table 27 summarizes the total vulnerable structures in 
Plaquemines Parish to Tornadoes. 

Figure 26 depicts the density of permitted mobile home parks by number of 
spaces in Plaquemines Parish.   

In order to determine estimated annualized losses from tornadoes in 
Plaquemines Parish, the planning team inventoried 22 tornado events in the 
last 54 years, accounting for nearly $1.5 million in property and crop damage.  
Estimated potential losses from tornadoes in Plaquemines parish could be 
$27,253 per year.  

Table 26: Tornado Vulnerable Populations 
  Total Population Mobile Home Population 

Total       23,042   5,541 
White       16,246   4,267 
Minority        6,796   1,2741 
  29% 23%
Seniors        2,577      648 
  11% 12%

Table 27: Tornado Vulnerability to Structures 
  Total 

Residential Structures 10,384 
Commercial Structures 505
Total Structure Count 11,209 
Residential Value $ 1,273,600,000.00 
Commercial Value $    256,152,000.00 
Total Structure Value $ 1,714,703,000.00 

and senior populations at the US Census Block Group level for each park using US 
Census 2010 SF1 data. 
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Figure 26: Density of Permitted Mobile Home Parks, Plaquemines Parish 

Mobile Home Parks 
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Chapter 4 Mitigation Strategy 
Introduction 
This section of the 2015 Plaquemines Parish Hazard Mitigation Plan Update 
presents the Mitigation Strategy, which lays out the parish’s plans to reduce 
the potential losses from the hazards analyzed in the Risk Assessment. The 
Mitigation Strategy contains the Parish’s goals and objectives as well as 
updated actions and projects for the mitigation strategy. 

The Plaquemines Parish Mitigation Strategy Chapter was developed consistent 
with the process and steps presented in the FEMA Local Mitigation Planning 
Handbook (2013).  This chapter’s presentation of the Mitigation Strategy 
satisfies the following FEMA requirements: 

FEMA 44 CFR Requirement §201.6(c)(3): [The plan shall include the following:] 
A mitigation strategy that provides the jurisdiction's blueprint for reducing the 
potential losses identified in the risk assessment, based on existing 
authorities, policies, programs, and resources, and its ability to expand on and 
improve these existing tools. 

FEMA 44 CFR Requirement §201.6(c)(3)(i): [The hazard mitigation strategy 
shall include a] description of mitigation goals to reduce or avoid long‐term 
vulnerabilities to the identified hazards. 

FEMA 44 CFR Requirement §201.6(c)(3)(ii): [The hazard mitigation strategy 
shall include a] section that identifies and analyzes a comprehensive range of 
specific mitigation actions and projects being considered to reduce the effects 
of each hazard, with particular emphasis on new and existing buildings and 
infrastructure. All plans approved by FEMA after October 1, 2008, must also 
address the jurisdiction's participation in the NFIP, and continued compliance 
with NFIP requirements, as appropriate. 

FEMA 44 CFR Requirement: §201.6(c)(3)(iii): [The hazard mitigation strategy 
shall include an] action plan, describing how the action identified in paragraph 

(c)(3)(ii) of this section will be prioritized, implemented, and administered by 
the local jurisdiction. Prioritization shall include a special emphasis on the 
extent to which benefits are maximized according to a cost benefit review of 
the proposed projects and their associated costs. 

FEMA 44 CFR Requirement: §201.6(c)(4)(ii): [The plan shall include a] process 
by which local governments incorporate the requirements of the mitigation 
plan into other planning mechanisms such as comprehensive or capital 
improvements, when appropriate. 

Developing Goals, Objectives, Actions & Projects 
The parish developed the updates to the goals, objectives, actions and projects 
throughout the planning process.  The goals in this section reflect the general 
guidelines the parish and community want to achieve with the plan update.  
These goals articulate the parish’s commitment to protecting people and 
property, reducing the cost of disaster response and recovery, and diminishing 
disruption following a disaster. The objectives found in the plan are 
measureable strategies or implementation steps that will help the community 
achieve the goals. The actions and projects are the specific steps the parish 
will take to reduce the risk of hazards.  

Since the 2009 Plan there have been no changes in the parish’s hazard 
mitigation priorities. At the first Steering Committee Meeting in July, the goals 
and objectives from the 2009 Plan were reviewed and updated accordingly 
based on the hazards that were selected to be evaluated in the Risk 
Assessment of the plan. At the first Steering Committee Meeting, it was 
decided that the goals from the 2009 plan did not need to change and 
therefore the four existing goals were approved. Upon the Committee’s review 
of the objectives it was requested that updates be made to ensure all 
objectives reflected the updated list of hazards, therefore two new objectives 
were added in order to better reflect the updated hazards list as well as the 
goals of the State’s 2014 Plan Update.   

The Planning Team then presented the proposed goals and objectives to the 
Civic Committee at their first meeting for their feedback and approval. The 
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Civic Committee agreed with the proposed goals and objectives, and the 
Planning Team then moved forward with the analysis for the Risk Assessment 
section of the plan and the development of the actions and projects.  

Plaquemines Parish Hazard Mitigation Plan 2015 Goals & 
Objectives  
After vigorous review of each goal from the 2009 Hazard Mitigation Plan, the 
Steering Committee for the 2015 plan established a consensus on the validity 
of the goals. 

The goals and agreed upon objectives to reduce or avoid long-term 
vulnerabilities to the identified hazards are listed below: 

Goal 1: Reduce losses to existing and future property due to hazards 
 Objective 1.1: Protect all of Plaquemines Parish’s citizens from flood 

events. 
 Objective 1.2: Improve existing drainage infrastructure. 
 Objective 1.3: Protect Parish infrastructure from tropical cyclone, 

tornadoes, flooding, coastal hazards, sinkholes, and levee failure. 
 Objective 1.4: Encourage the parish to join the FEMA Community 

Rating System Program. 

Goal 2: Protect the health and well-being of the people of Plaquemines Parish 
from negative effects of hazards 

 Objective 2.1: Ensure proper evacuation procedures are followed prior 
to a hazard event. 

 Objective 2.2: Ensure proper procedures are followed in the event of 
saltwater intrusion into the potable water supply. 

 Objective 2.3: Continue to seek CWPPRA, other federal, and state 
funds for coastal erosion mitigation. 

 Objective 2.4: Improve education and outreach efforts regarding 
potential impacts of hazards and the identification of specific 
measures that can be taken to reduce their impact. 

Goal 3: Ensure the abilities of emergency services providers to continue 
operating during hazardous events 

 Objective 3.1: Ensure all critical facilities are adequately prepared for 
tornadoes, coastal hazards, flooding, and tropical cyclones. 

Goal 4: Protect existing public and private infrastructure from damage 
 Objective 4.1: Promote and permit commercial and industrial 

development, including public critical facilities, outside of hazard 
areas to limit business interruption, property damage, and 
impairment to critical facilities in strict accordance with the parish 
zoning, flood management, and other applicable state and federal 
regulations. 

 Objective 4.2: Promote preservation and/or conservation of flood 
prone areas for parish parks, recreation areas, and general flood plain 
management.  

 Objective 4.3: Promote the protection of historic structures and 
buildings and archaeological sites from natural and manmade 
hazards. 

Identification and Analysis of Mitigation Actions and 
Projects 
The mitigation actions and projects described in this Plan Update are the 
result of careful review and analysis from both the Steering Committee and the 
Civic Committee. The Planning Team presented the Steering Committee with a 
list of projects and actions, both new and from the 2009 Plan, to review at the 
September Steering Committee Meeting.  The Planning Team began an exercise 
at this meeting to review and prioritize the actions and projects.  After review 
of the prioritization packet the Steering Committee requested more time to 
assess the projects based on the evaluation criteria.  Following the meeting, 
the Planning Team updated the analysis and prioritization processes and 
created an electronic questionnaire that would allow each member of the 
Steering Committee to fill in their answers online and therefore automatically 
send the results to the Planning Team.  The use of the electronic questionnaire 
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made the evaluation process much easier for both the Steering Committee and 
the Planning Team and allowed the Planning Team to access immediate 
results without having to track down individual respondents.  

Mitigation Action Categories 
As outlined in the Local Mitigation Planning Handbook the following are eligible 
types of Mitigation Actions: 

Local Plans and Regulations - These actions include government 
authorities, policies, or codes that influence the way land and buildings 
are developed and built. 

Structure and Infrastructure Projects – These actions involve modifying 
existing structures and infrastructure to protect them from a hazard or 
remove them from a hazard area, and also includes projects to construct 
manmade structures to reduce the impact of hazards. 

Natural System Protection – These actions minimize the damage and 
losses and also preserve or restore the functions of natural systems. 

Education and Awareness Programs – These actions inform and educate 
citizens, elected officials, and property owners about hazards and 
potential ways to mitigate them. 

Mitigation Action List 
The mitigation actions are as follows:  

Action 1.1.1: Maintain and expand existing levee protection to ensure levees do 
not fail during a storm surge event. 

Timeframe: Ongoing 
Funding: Local, regional, and federal 
Staff: Existing designated full-time personnel in parish administration 
Update:  

Action 1.1.2: Elevate, acquire, or pilot reconstruct all RL and SRL structures in 
Plaquemines Parish. 

Timeframe: Ongoing 

Funding: Local, regional, and federal 
Staff: Existing designated full-time personnel in parish administration 

Action 1.2.1: Widen drainage ditches and upgrade culverts.  
Timeframe: 1-5 years, as funding permits 
Funding: HMGP, local, and regional 
Staff: Existing designated full-time personnel in parish administration 

Action 1.2.2: Upgrade existing pump station capacity and add new pump 
stations. 

Timeframe: 1-5 years, as funding permits 
Funding: HMGP, local, and regional 
Staff: Existing designated full-time personnel in Parish administration 

Action 1.2.3: Upgrade existing pump stations by installing block valves to 
prevent against backwater flooding. 

Timeframe: 1-5 years, as funding permits 
Funding: HMGP, local, and regional 
Staff: Existing designated full-time personnel in parish administration 

Action 1.3.1: Wind Retrofit all Critical Facilities against tornadoes and tropical 
cyclones. 

Timeframe: 1-5 years, as funding permits 
Funding: HMGP, local, and regional 
Staff: Existing designated full-time personnel in parish administration 

Action 1.3.2: Upgrade existing pump station fuel tanks to harden against wind 
and storm surge damage from tornadoes and tropical cyclones. 

Timeframe: 1-5 years, as funding permits 
Funding: HMGP, local, and regional 
Staff: Existing designated full-time personnel in parish administration 

Action 1.3.3: Elevate or flood proof existing pump stations. 
Timeframe: 1-5 years, as funding permits 
Funding: HMGP, local, and regional 
Staff: Existing designated full-time personnel in parish administration 
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Action 1.4.1: Add new Regulations reducing development density in flood 
plains. 

Timeframe: Ongoing 
Funding: No additional funds required 
Staff: Parish administrative staff, drainage district personnel 

Action 1.4.2: Participate in the Community Rating System (CRS). 
Timeframe: Ongoing 
Funding: No additional funds required 
Staff: Parish administrative staff, drainage district personnel 

Action 1.4.3: Continue Parish participation in the NFIP. 
Timeframe: Ongoing 
Funding: No additional funds required 
Staff: Parish administrative staff 

Action 1.4.4: Establish a public outreach campaign to ensure all homeowners 
in floodplains are aware of the various types of coverage options under the 
NFIP. 

Timeframe: Ongoing 
Funding: No additional funds required 
Staff: Parish administrative staff 

Action 1.4.5: Establish homeowner education program on flood mitigation 
measures. 

Timeframe: Ongoing 
Funding: No additional funds required 
Staff: Parish administrative staff 

Action 2.1.1: Elevate roadways that currently flood to allow proper evacuation 
routes. 

Timeframe: 1-5 years, as funding permits 
Funding: HMGP, local, and regional 
Staff: Existing designated full-time personnel in parish administration 

Action 2.1.2: Acquire all-hazard warning system to ensure proper citizen 
notification of floods, coastal hazards, levee failures, tropical cyclones, 
tornadoes and sinkholes. 

Timeframe: 1-5 years, as funding permits 
Funding: HMGP, local, and regional 
Staff: Existing designated full-time personnel in parish administration 

Action 2.1.3: Develop a parish wide outreach and educational campaign, to 
provide educational brochures and other materials to libraries, schools, and 
other public facilities including mitigation measures for all hazards including 
floods, coastal hazards, levee failure, tropical cyclones, tornadoes and 
sinkholes. 

Timeframe: 1-5 years, as funding permits 
Funding: HMGP, local, and regional 
Staff: Existing designated full-time personnel in parish administration 

Action 2.2.1: Ensure adequate amounts of bottled water are available in the 
event of total saltwater intrusion. 

Timeframe: Ongoing 
Funding: Local and regional 
Staff: Existing designated full-time personnel in parish administration 

Action 2.2.2: Ensure alternative intakes are ready to take over intakes not 
available for use due to saltwater intrusion and install additional intakes if 
necessary. 

Timeframe: Ongoing 
Funding: Local and regional 
Staff: Existing designated full-time personnel in parish administration 

Action 2.3.1: Restore marshland. 
Timeframe: Ongoing 
Funding: federal, local, and regional 
Staff: Existing designated full-time personnel in parish administration 

Action 2.3.2: Create man-made and natural barriers to coastal erosion. 
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Timeframe: Ongoing 
Funding: Federal, local, and regional 
Staff: Existing designated full-time personnel in parish administration 

Action 2.4.1: Support the creation and implementation of a Community 
Education and Outreach Program. 

Timeframe: Ongoing 
Funding: Local, state, federal, HMGP 
Staff: Parish administration 

Action 3.1.1: Wind Harden and/or install safe rooms in critical facilities against 
tornadoes and tropical cyclones. 

Timeframe: 1-5 years, as funding permits 
Funding: HMGP 
Staff: Existing designated full-time personnel in parish administration 

Action 3.1.2: Install generators in all critical facilities. 
Timeframe: 1-5 years, as funding permits 
Funding: HMGP 
Staff: Existing designated full-time personnel in parish administration 

Action 4.1.1: Ensure that future development does not increase hazard losses. 
Timeframe: Ongoing 
Funding: No additional funds required 
Staff: One full-time member of each municipality and the parish planning 
department 

Action 4.1.2: Guide future development away from hazard areas while 
maintaining other parish goals such as economic development and improving 
the quality of life. 

Timeframe: Ongoing 
Funding: No additional funds required 
Staff: One full-time member of the parish administration 

Action 4.1.3: Enforce the International Building Code requirements for all new 
construction to strengthen buildings against high wind damage from 
tornadoes and tropical cyclones. 

Timeframe: Ongoing 
Funding: No additional funds required 
Staff: One current full-time member of the parish administration 

Action 4.1.4: Provide safe locations for files, records, and computer equipment.  
Timeframe: Ongoing 
Funding: HMGP/FMA 
Staff: One current full-time member of the parish administration 

Action 4.2.1: Participate in existing programs at the state and federal levels 
oriented to environmental enhancement and conservation. 

Timeframe: Ongoing 
Funding: Local, regional, and federal 
Staff: One current full-time member of the parish administration 

Action 4.3.1: Integrate historic cultural resource protection into hazard 
mitigation planning to improve the ability of resources to withstand impacts of 
natural and man-made hazards while retaining character-defining 
architectural features. 

Timeframe: Ongoing 
Funding: Local, state, federal, HMGP 
Staff: Parish administration 

 

Mitigation Project List 
The mitigation projects are as follows:  
Burmaster Canal Improvement: Fort St. Leon Subdivision Phase I experiences 
flooding near New Street.  In a currently pending legal dispute, property owner 
intends to give the Parish a servitude to dig new ditch and/or culvert towards 
Jefferson Parish Pump Station. 
 



Plaquemines Parish Hazard Mitigation Plan Update- 2015 
 
 

 
Mitigation Strategy- 4-6 
 

Cazalard Canal Sheet Piling: At the present time, there is a section of sheetpile 
that is failing into the Cazalard Canal and causing stability issues of the canal 
bank.  The Parish has an approved HMGP Project to bore under Engineers Road 
and add a new pump near the Intracoastal Levee.  This project will also provide 
a better defined channel for the other project. 
 
Belle Chasse #3 Pump Station, Walker Road: Belle Chasse Drainage District 
has two (2) pump stations (Barriere Road and Chancellor Drive).  This project 
will fulfill a request for an additional pump station to be sited on Parish owned 
property on Walker Road West of Landfill Road. 
 
Empire Flood Gate Pump Project: This proposed project will add a new pump on 
the inside of the Empire Flood Gate.  When flooding occurs, the gate can be 
closed and pump from the protected side of the levee to the marsh. 
 
Venice Boat Harbor Road Elevation Project: To date, the Parish has spent 
upwards of $30 million to raise Tidewater Road in Venice. The Parish has an 
approved HMGP Project to raise Coast Guard Road. Venice Boat Harbor Road is 
one of the last remaining roads that has yet to been elevated outside of the 
levee protection zone area. 
 
Emergency Evacuations Center- F. Edward Hebert Center: This proposed project 
will develop a building to handle crisis conditions during hurricanes or other 
emergency events through the renovation of five (5) existing facilities on the 
342-acre site. Following project completion, the F. Edward Hebert Government 
Complex site will provide shelter for evacuees and first responders. 
 
Port Sulphur Station/Office: 114 Civic Drive, Port Sulphur, LA 70083: While 
there is a generator present at this location, it does not run the building and, 

as such, first responders are unable to utilize this building during hazard 
events.  Additionally, there are no storm shutters on building.  Project updates 
will include a generator upgrade and structure modification.  
 
Pointe-ala-Hache Station: 18039 Hwy 15, Pointe-ala-Hache, LA 70082: 
Building has storm shutters and generator in place. Project updates will 
involve maintaining existing structures and minor modifications to ensure 
protection and shelter for first responders during hazard events.  
 
Buras Station: 35410 Hwy 11, Lot C, Buras, LA 70041: Trailer needs a generator 
and hardening. 
 
Woodlawn Station:  6799 Hwy 39, Braithwaite, LA 70040: Trailer needs 
generator and hardening. 
 
Venice Station: 112 Gilley Lane, Boothville, LA 70038: Trailer needs generator 
and hardening. 
 
Belle Chasse Station: 3706 Main Street, Lot C, Belle Chasse, LA 70037: Trailer 
needs generator and hardening. 
 
Belle Chasse EMS Office: 3706 Main Street, Belle Chasse, LA 70037: Building 
has shutters but no generator.  Project updates will include a generator 
upgrade and structure modification. 
 
Freeport Building Retrofit: Retrofit Port Sulphur Government Building with new 
doors, windows, and roof.  

Table 28: Mitigation Action Summary Table 

Action Category Goal/Objective Hazard 

1.1.1: Maintain and expand existing levee protection to ensure levees do not fail during a 
storm surge event. 

Structure and Infrastructure Projects 1.1 Storm Surge, 
Levee Failure 
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Action Category Goal/Objective Hazard 

1.1.2: Elevate, acquire, or pilot reconstruct all RL and SRL structures in Plaquemines Parish. Structure and Infrastructure Projects 1.1 
Flooding, 
Storm Surge, 
Levee Failure 

1.2.1: Widen drainage ditches and upgrade culverts. Structure and Infrastructure Projects 1.2 Storm Surge 

1.2.2: Upgrade existing pump station capacity and add new pump stations. Structure and Infrastructure Projects 1.2 Flooding 

1.2.3: Upgrade existing pump stations by installing block valves to prevent against 
backwater flooding. 

Structure and Infrastructure Projects 1.2 Flooding 

1.3.1: Wind Retrofit all Critical Facilities against tornadoes and tropical storms. Structure and Infrastructure Projects 1.3 
Tornado 
Tropical Cyclones  

1.3.2: Upgrade existing pump station fuel tanks to harden against wind and storm surge 
damage from tornadoes and tropical storms. 

Structure and Infrastructure Projects 1.3 
Tornado 
Storm Surge 
Tropical Cyclones 

1.3.3: Elevate or floodproof existing pump stations. Structure and Infrastructure Projects 1.3 Flooding 

1.4.1: Add new Regulations reducing development density in flood plains. Local Plans and Regulations 1.4 Flooding 

1.4.2: 1.4.2: Participate in the Community Rating System (CRS). Local Plans and Regulations 1.4 Flooding 

1.4.3: Continue Parish participation in the NFIP. Local Plans and Regulations 1.4 Flooding 

1.4.4: Establish a public outreach campaign to ensure all homeowners in floodplains are 
aware of the various types of coverage options under the NFIP. 

Education and Awareness Programs 1.4 Flooding 

1.4.5: Establish homeowner education program on flood mitigation measures. Education and Awareness Programs 1.4 Flooding 

2.1.1: Elevate roadways that currently flood to allow proper evacuation routes. Structure and Infrastructure Projects 2.1 
Flooding 
Tropical Cyclones 

2.1.2: Acquire all-hazard warning system to ensure proper citizen notification of sinkholes, 
levee failure, saltwater intrusion, flooding, tornadoes, and tropical cyclones. Education and Awareness Programs 2.1 All Hazards 

2.1.3: Develop a parish wide outreach and educational campaign, to provide educational 
brochures to libraries, schools, and other public facilities including mitigation measures for 
all hazards including floods, costal hazards, levee failure, tornadoes, tropical cyclones, 
saltwater intrusion, and sinkholes. 

Education and Awareness Programs 2.1 All Hazards 

2.2.1: Ensure adequate amounts of bottled water are available in the event of total saltwater 
intrusion. 

Local Plans and Regulations 2.2 
Saltwater 
Intrusion 
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Action Category Goal/Objective Hazard 

2.2.2: Ensure alternative intakes are ready to take over intakes not available for use due to 
saltwater intrusion and install additional intakes if necessary. 

Structure and Infrastructure Projects 2.2 
Saltwater 
Intrusion 

2.3.1 Restore marshland. Natural System Protection 2.3 
Coastal Land 
Loss, Sea Level 
Rise 

2.3.2 Create man-made and natural barriers to coastal erosion. Structure and Infrastructure Projects 2.3 
Coastal Land 
Loss, Sea Level 
Rise 

2.4.1: Support the creation and implementation of a Community Education and Outreach 
Program. 

Education and Awareness Programs 2.4 

Flooding, 
Tropical Cyclone, 
Tornadoes, Levee 
Failure, 
Saltwater 
Intrusion 

3.1.1: Wind Harden and/or install safe rooms in critical facilities from tornadoes and tropical 
storms. Structure and Infrastructure Projects 3.1 Tropical Cyclones 

3.1.2: Install generators in all critical facilities. Structure and Infrastructure Projects 3.1 

Flooding, 
Tropical Cyclone, 
Tornadoes, Levee 
Failure 

4.1.1: Ensure that future development does not increase hazard losses. Local Plans and Regulations 4.1 

Flooding, 
Tropical Cyclone, 
Tornadoes, Levee 
Failure, Coastal 
Land Loss, 
Sinkholes, 
Saltwater 
Intrusion 
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Action Category Goal/Objective Hazard 

4.1.2: Guide future development away from hazard areas while maintaining other parish 
goals such as economic development and improving the quality of life. 

Local Plans and Regulations 4.1 

Flooding, 
Tropical Cyclone, 
Tornadoes, Levee 
Failure, Coastal 
Land Loss, 
Sinkholes 

4.1.3: Enforce the International Building Code requirements for all new construction to 
strengthen buildings against high wind damage from tornadoes and tropical storms. 

Local Plans and Regulations 
Structure and Infrastructure Projects 

4.1 Tropical Cyclones 

4.1.4: Provide safe locations for files, records, and computer equipment. 
Local Plans and Regulations 
Structure and Infrastructure Projects 4.1 

Flooding, 
Tropical Cyclone, 
Tornadoes, Levee 
Failure, Coastal 
Land Loss, 
Sinkholes 

4.2.1: Participate in existing programs at the state and federal levels oriented to 
environmental enhancement and conservation. 

Natural System Protection 4.2 

Flooding, 
Tropical Cyclone, 
Tornadoes, Levee 
Failure, Coastal 
Land Loss, 
Sinkholes 

4.3.1: Integrate historic cultural resource protection into hazard mitigation planning to 
improve the ability of resources to withstand impacts of natural and man-made hazards 
while retaining character-defining architectural features. 

Natural System Protection 4.3 

Flooding, 
Tropical Cyclone, 
Tornadoes, Levee 
Failure, Coastal 
Land Loss, 
Sinkholes 

Analysis and Prioritization of Mitigation Actions  
Continued analysis and prioritization of the Parish’s mitigation actions is 
extremely important with regard to ensuring the continued protection and 
preservation of the parish’s citizens and property.  As such, this plan update 
took calculated steps to ensure than validity of any continued and proposed 
new actions before proceeding with the Plan Update.   

While reviewing the previous plan update, it was noted that the STAPLEE 
process did not allow for a full analysis of mitigation actions nor did it aid the 
committees and project firm in effectively prioritizing the selected mitigation 
actions.  This evaluation led the Planning Team to critically assess the current 
plan’s update processes for evaluating and prioritizing mitigation actions to 
ensure that this process was effective for informing implementation of the 
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approved plan. Additionally, upon a review of the 2013 Local Mitigation 
Planning Handbook, the Planning Team observed that elements of the STAPLEE 
analysis had been incorporated into a new mitigation action evaluation 
worksheet.  After consulting with the Louisiana Governor's Office of Homeland 
Security and Emergency Preparedness, the planning team created an 
evaluation and prioritization tool specific to the actions for the 2015 Plan 
Update which incorporated elements of the STAPLEE process.  

For each mitigation action, Steering Committee members were asked to 
evaluate the potential benefits and/or likelihood of successful implementation 
and to rank each action by using the following scale: 

 Very Effective or Feasible: This mitigation action is very capable of 
producing a desired hazard mitigation result/ this mitigation action is 
one that can be accomplished very easily, with very little 
inconvenience. 

 Effective or Feasible: This mitigation action is capable of producing 
the desired hazard mitigation goal/objective.  This mitigation action 
is one that can be accomplished somewhat easily, with minimal 
inconvenience. 

 Neutral/Unsure: This mitigation action may or may not produce a 
desired hazard mitigation result. You are not familiar with this type of 
mitigation action.  

 Ineffective or Not Feasible: This mitigation action is not capable of 
producing a desired hazard mitigation result. 

Evaluation Criteria:  

Life Safety – How effective will the action be at protecting lives and 
preventing injuries? 

Property Protection – How significant will the action be at 
eliminating or reducing damage to structures and infrastructure? 

Technical – Is the mitigation action technically feasible? Is it a long-
term solution? Eliminate actions that, from a technical standpoint, 
will not meet the goals. 

Political – Is there overall public support for the mitigation action? Is 
there the political will to support it? 

Legal – Does the community have the authority to implement the 
action? 

Environmental – What are the potential environmental impacts of the 
action? Will it comply with environmental regulations? 

Social – Will the proposed action adversely affect one segment of the 
population? Will the action disrupt established neighborhoods, break 
up voting districts, or cause the relocation of lower income people? 

Administrative – Does the community have the personnel and 
administrative capabilities to implement the action and maintain it 
or will outside help be necessary? 

Economic Benefit– Will the benefits of each hazard mitigation 
actions outweigh the costs of each action? 

Local Champion – Is there a strong advocate for the action or project 
among local departments and agencies that will support the action’s 
implementation? 

Other Community Objectives – Does the action advance other 
community objectives, such as capital improvements, economic 
development, environmental quality, or open space preservation? 
Does it support the policies of the comprehensive plan? 
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Results of the Mitigation Action Scoring Exercise 
Steering Committee members were asked to prioritize each mitigation action by 
ranking each action on a scale of 1 to 29.  1 being the highest priority and 29 
being the lowest.  In this way, Steering Committee members were able to 
clearly identify those projects deemed to be of priority based upon their 
individual areas of expertise.  Feasibility scores were then used to prioritize any 
items whose ranking were not clearly established from the priority ranking 
results.   
 
For the feasibility scoring and evaluation, Steering Committee members were 
asked to evaluate each mitigation action and assign a value based on the 
following scale:  

2 = Very effective or feasible 

1 = Effective or feasible 

0 = Neutral/Unsure 

-1 = Ineffective or not feasible 

After assigning a score to each mitigation action, the Planning Team 
determined final feasibility scores by multiplying the number of scores by the 
assigned values and calculating an average.   

Table 29 provides the priority ranking and feasibility scores for each mitigation 
action.  Actions with a feasibility score between 1 and 2 are deemed to be very 
effective and/or feasible while those with a score of less than 1 are thought to 
be less effect/feasible than the larger body of mitigation actions.  

Table 29: Mitigation Action Evaluation Scoring Results and Priority Rankings 
Mitigation Action Feasibility Score Priority Rank 
1.1.1 1.7 1 
1.1.2 1.1 2 
1.2.1 1.2 7 
1.2.2 1.1 3 
1.2.3 0.89 4 
1.3.1 1.22 6 
1.3.2 1.22 5 
1.3.3 1.11 8 
1.4.1 0.44 25 
1.4.2 0.78 10 
1.4.3 1.22 11 
1.4.4 0.78 21 

1.4.5 1.0 18 

2.1.1 1.44 9 

Mitigation Action Feasibility Score Priority Rank 
2.1.2 1.56 16 
2.1.3 0.67 28 
2.2.1 0.56 29 
2.2.2 1.0 15 
2.3.1  1.0 14 
2.3.2  1.33 13 
2.4.1 1.11 17 
3.1.1 1.44 12 
3.1.2 1.56 19 
4.1.1 1.33 22 
4.1.2 1.0 23 
4.1.3 1.33 26 

4.1.4 1.56 27 

4.2.1 1.0 20 
4.3.1 1.0 24 



Plaquemines Parish Hazard Mitigation Plan Update- 2015 
 
 

 
Mitigation Strategy- 4-12 
 

Results of the Project Prioritization Exercise 
Steering Committee members were also asked to rank all projects on a scale of 
1 to 14, 1 being the highest priority project and 14 being the lowest priority 
project.  Table 30 displays the results of this prioritization exercise.   

The response percentage indicates the percent of all Steering Committee 
members assigning the priority rank to each respective mitigation project.  
Response percentages were somewhat flat for many of the projects as there 
was no real consensus on project importance for several projects (those with a 

score of 28.6% received only 2 votes for each corresponding position). However, 
several projects received higher response percentages which gave them 
higher/lower priority among the larger list of projects.  

All projects with significant scores, those with response percentages above 
28.6%, were assigned their priority rankings based on their individual 
prioritization scores.  All remaining projects were then added to the ranking list 
with priority given to existing projects as these projects are currently 
underway/near completion. 

 

  Table 30: Project Prioritization 
Project Response % Priority Rank Project Status

Emergency Evacuations Center- F. Edward Hebert Center 42.9% 1 Existing 

Burmaster Canal Improvements 28.6% 2 Existing 

Cazalard Canal Sheet Piling 28.6% 3 Existing 

Belle Chasse #3 Pump Station, Walker Road 28.6% 4 Existing 

Empire Flood Gate Pump Project 28.6% 5 New 

Venice Boat Harbor Road Elevation Project 57.2% 6 Existing 

Port Sulphur Station/Office  28.6% 7 New 

Ponte-ala-Hache Station  42.9% 8 New 

Buras Station 28.6% 9 New 

Woodlawn Station 28.6% 10 New 

Venice Station 28.6% 11 New 

Belle Chasse Station 42.9% 12 New 

Belle Chasse EMS Office 42.9% 13 New 

Freeport Building Retrofit 42.9% 14 Existing 
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Changes since the 2009 HMP Update 
The status of each project from the 2009 Hazard Mitigation Plan Update is 
detailed below: 

Increase Pumping Capacity of Belle Chasse #2 from 990 CFS to 2,400 CFS: 
Plaquemines Parish Government has signed a contract using Parish funds for 
the engineering of the BC#2 pump station expansion which may deem the 
project ineligible.   

Enlarge Barriere Canal South from Belle Chasse 31 to Belle Chasse Highway 
This widening project was deemed ineligible during the last application period. 
 
Enlarge Barriere Canal North from Belle Chasse Hwy to Belle Chasse #2  
This canal widening project was also deemed ineligible during the last 
application period. 
 
Improve Industry Canal by lining it with sheet piling from Barriere Canal to 
2,800’ northward past Woodland Highway Bridge PPG 
The Parish has a signed contract for the engineering of the Industry Canal 
bank stabilization using Parish funds which may deem the project ineligible.  
However, the current project is using another method other than sheet piling 
due to the high cost. 
 
Increase Pumping Capacity of Belle Chasse #1 from 3,400 CFS to 4,500 CFS 
(And ensure power supply is adequate and reliable for current capacity) 
Remains a viable project. 
 
Scarsdale Pump Station 
Currently being funded through an approved FEMA project. 
Box Culvert or Sheet Piling on Planters Canal Road The majority of the ditch 
along Planters Canal Road has been culverted/improved.  This project is 
expected to be completed before approval of the 2015 Plan Update.  
 

Sheet Pile Drainage Canal by Engineers Road  
Remains a viable project. This project was carried forward into the 2015 HMG 
Plan Update.   
 
Culvert Upgrade at Jesuit Bend  
Currently being funded through an approved HMGP project. 
 
Safe Houses at Pump Stations – East Bank, Belle Chasse, South of West 
Pointe a La Hache  
Remains a viable project if funding from CDBG is insufficient to retrofit all of 
the pump stations. 
 
Venice Boat Harbor Road  
Remains a viable project.  This project was carried forward into the 2015 HMG 
Plan Update.   
  

Benefit-cost Analysis for Specific Projects 
Use of HMGP funds requires the completion of a Benefit-Cost Analysis (BCA) to 
determine the potential positive effects of a specific mitigation action 
compared to the cost of the action.  FEMA has developed a software program 
including hazard-specific modules.  Applications seeking FEMA funds for 
implementation of these projects must perform a detailed BCA using this 
software.  
 
Some mitigation projects have quantitatively immeasurable benefits, like 
education and outreach, training, and facilitation projects.  FEMA sets aside 
specific funds in the form of the 5% Initiative for projects with less 
quantifiable benefits that cannot be measured through the typical BCA system.  

Capability Assessment  
The purpose of the Capability Assessment is to understand the unique 
planning, regulatory, administrative, technical, financial, and education and   
outreach capabilities present in Plaquemines Parish.  This assessment helps 
the parish identify strengths that could be used to reduce losses and reduce 



Plaquemines Parish Hazard Mitigation Plan Update- 2015 
 
 

Mitigation Strategy- 4-14 
 
 

risks throughout the community.  It also identifies areas where mitigation 
actions might be used to supplement current capabilities and create a more 
resilient Plaquemines Parish before, during, and after a hazard event.  Finally, 
the Capability Assessment examines the integration of existing planning 
mechanisms and the HMP, highlighting areas and initiatives in other planning 
efforts that seek to reduce risk and losses.  While the Capability Assessment 
serves as a good instrument for identifying local capabilities, it also provides a 
means for recognizing gaps and weaknesses that can be resolved through 
future mitigation actions.  
 
Plaquemines Parish has several policies, programs, and capabilities, which 
help to prevent and minimize future damages resulting from hazards.  These 
tools are valuable instruments in pre and post disaster mitigation as they 
facilitate the implementation of mitigation activities through the current legal 
and regulatory framework.  
 

Building Codes 
After Hurricane Katrina, the Louisiana State Legislature passed legislation 
requiring all jurisdictions to adopt the International Building Code standards. 
Plaquemines Parish most recently updated their building code to the 
International Building Code 2012 standards in January of 2014.  These 
standards ensure that new and renovated structures in the Parish are 
constructed according to international standards for wind, fire, flooding and 
other hazard events.  These are administered and enforced by the Plaquemines 
Parish Permits, Planning, and Zoning Department and are set and updated by 
the Louisiana Uniform Construction Code Council annually. 
 

Flood Protection Ordinance 
Plaquemines Parish last updated their Flood Protection Ordinance in 2008, 
providing for advanced requirements for development in floodplains within the 
parish.  The standards set forth in the Flood Protection Ordinance exceed the 
minimum requirements of the National Flood Insurance Program.  

Administration, enforcement, and revisions are shared by the Plaquemines 
Parish Engineering and Public Works, Drainage, and Permits, Planning and 
Zoning departments.  Updates and amendments are made by the Parish 
Council on an as needed basis. 

Zoning 
The Plaquemines Parish Comprehensive Zoning Ordinance, adopted in April of 
1984 includes a zoning district called “Flood Plain District”.  The purpose of 
the district is to, “comprise those areas which are subject to periodic or 
occasional inundation from stream overflows, storms, and tidal conditions and 
which are not within publicly owned hurricane protection levees and pump 
drainage systems.” The Parish is currently in the process of drafting a new 
comprehensive zoning ordinance.  The new ordinance is being reviewed by the 
Planning and Zoning Board for adoption.  Administration and enforcement of 
the zoning ordinance is through the Permits, Planning, and Zoning department.  
Periodic amendments are made to update the existing code, but adoption of 
the new code is forthcoming. 
 

Comprehensive Master Plan 
The Plaquemines Parish Comprehensive Master Plan, adopted in 2014 includes 
specific sections on Drainage and Stormwater Management, Coastal Protection 
and Restoration, and Water and Wastewater.  These sections include specific 
recommendations and action plans for improving stormwater management and 
water treatment in the parish, in addition to local plans for coastal restoration.  
The Permits, Planning, and Zoning Department is responsible for 
administration and implementation of the Master Plan.  The 2014 Master Plan 
was the first for Plaquemines Parish and will likely not be updated in the near 
future outside as needed amendments. 
 

Emergency Management 
Plaquemines Parish coordinates all emergency preparedness and response 
activities through the Office of Homeland Security and Emergency 
Preparedness.  The parish maintains an Emergency Operations Center on the 
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third floor of the Parish Government Building which has been hardened against 
tropical weather events and includes backup generators.  The Plaquemines 
Parish Office of Homeland Security and Emergency Preparedness is responsible 
for emergency management and updating all associated protocols annually. 

Fiscal Capacity 
The capacity to implement mitigation-related activities is often strongly 
dependent on the presence of local financial resources.    Current funding for 
mitigation is almost exclusively funded by Hazard Mitigation Grant funding.  At 
the time of this update, the Parish does not have the ability to expand their 
fiscal capabilities to further support mitigation activities.    Hazard Mitigation 
Funds have been used in the past by the parish Engineering and Public Works 
department, as they are also responsible for the parish Capital Improvements 
Plan, updated annually.
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Chapter 5 Plan Adoption 
Formal adoption of the plan is a FEMA requirement and adoption by the 
Plaquemines Parish Government illustrates the community’s commitment to 
implementing the Mitigation Strategy.  

The formal adoption of the plan by the Plaquemines Parish Government meets 
the FEMA requirement listed below: 

FEMA Requirement 44 CFR §201.6(c)(5): [The local hazard mitigation plan 
shall include] documentation that the plan has been formally adopted by the 
governing body of the jurisdiction requesting approval of the plan. 

Upon final approval of the plan by GOHSEP and FEMA, the Plaquemines Parish 
Council approved the plan at their April 9, 2015.  The Plan Adoption Documents 
are contained in Appendix G: Plan Adoption Documentation.
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Chapter 6 Plan Maintenance  
This chapter of the 2015 Plaquemines Parish Plan Update describes the plan 
maintenance process established by the Parish Government to ensure that the 
plan is continually monitored and updated throughout the five-year period 
leading up to the 2020 plan update process. It establishes a method to track 
the plan’s implementation and to evaluate, monitor and revise the 2015 Plan 
Update throughout the five-year process as needed. 

The requirements as laid out by FEMA in the Local Mitigation Plan Review 
Guide are as follows: 

FEMA 44 CFR Requirement §201.6(c)(4)(i): [The plan maintenance process 
shall include a] section describing the method and schedule of monitoring, 
evaluating, and updating the mitigation plan within a five-year cycle. 

FEMA 44 CFR Requirement §201.6(c)(4)(ii): [The plan shall include a] process 
by which local governments incorporate the requirements of the mitigation 
plan into other planning mechanisms such as comprehensive or capital 
improvement plans, where appropriate. 

FEMA 44 CFR Requirement §201.6(c)(4)(iii): [The plan maintenance process 
shall include a] discussion on how the community will continue public 
participation in the plan maintenance process.  

FEMA 44 CFR Requirement §201.6(d)(3): A local jurisdiction must review and 
revise its plan to reflect changes in development, progress in local mitigation 
efforts, and changes in priorities, and resubmit it for approval within 5 years in 
order to continue to be eligible for mitigation project grant funding. 

Monitoring, Evaluating and Updating 
The 2015 Plaquemines Parish Hazard Mitigation Plan Update will be monitored 
on an annual bases to determine the effectiveness of its projects and actions. 

Plaquemines Parish has developed a plan maintenance process to ensure that 
regular review and update of the Hazard Mitigation Plan occurs. The parish has 

formed a Hazard Mitigation Plan Evaluation Committee that consists of 
selected members from the Parish, local agencies, and the Steering 
Committee, which prepared the HMP as included herewith. The HMP Evaluation 
Committee will consist of the following representation: 

 Plaquemines Parish President 
 Plaquemines Parish Grant Administrator  
 Plaquemines Parish Engineer (responsible for overall coordination of 

HMP maintenance activities) 
 Plaquemines Parish Director of Planning and Zoning 
 Plaquemines Parish Director of Economic Development 
 Plaquemines Parish OEP Director 
 Plaquemines Parish Sheriff 

The Parish Engineer will be responsible for contacting each of the committee 
members during January of every year. Members will have a one month period 
in which to respond to initiate a meeting if any one member feels that issues 
need to be addressed. The Parish Engineer will also be responsible for 
maintaining plan review comments. Members of the evaluation committee will 
evaluate and monitor the plan on an ongoing basis using phone calls and 
emails to contact those responsible for implementing the plan’s action items 
and bring the project status reports to the yearly evaluation meetings. Ideas to 
be discussed will include, but are not limited to, the following: 

 Monitoring changes to the committee membership.  
o Does it need to be updated? 

 Monitoring recent hazard events.  
o Have any new hazard events occurred? 

 Monitoring funding.  
o Has new funding been allotted? 

 Monitoring and evaluating the plan’s actions and projects.  
o Have any projects or actions been implemented? 
o Have the project or action priorities changed? 
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o Were the projects and actions implemented in an acceptable 
time frame? 

o Were there any problems encountered with their 
implementation? 

o Was the best suited participating department assigned to 
the proper actions? 

o Are there any new projects or actions to discuss? 
 Monitoring changes to the risk assessment. 

o Are there any changes to land development that affect 
hazard mitigation priorities? 

o Is there any new data that needs to be incorporated? 
 Monitoring the plan’s goals, objections, actions and projects.  

o Are they still relevant? 

The Steering Committee reviewed all of the above criteria during the planning 
process. In addition to the yearly evaluations and the questions listed above, 
additional considerations will be made during the formal update process to be 
completed and approved by FEMA within a five-year cycle. Updates to the 
Hazard Mitigation Plan will be made fully utilizing the representation of the 
HMP Evaluation Committee formed for this purpose. The Parish Engineer will 
initiate the formal update process one year before the plan expires.  

Incorporating Hazard Mitigation into Existing Plans 
Members of local and parish departments who interact on planning issues, 
such as the Parish President, Parish Grant Administrator, Parish Director of 
Planning and Zoning, Parish Engineer, Parish OEP Director, Sheriff, 
Chairperson of the drainage district or his engineering representative, will 
meet on an annual basis to ensure that the Parish incorporates hazard 
mitigation into its future planning activities and that the relevance of the 
HMP’s risks and vulnerabilities identified, as well as the goals, objectives, and 
actions for mitigating the risks, will be considered in future updates to the 
other local planning mechanisms.  

When appropriate, Parish Government, by way of the individuals who served on 
the Steering Committee and the HMP Evaluation Committee, will address the 
need to incorporate requirements of the mitigation plan into the respective 
zoning ordinances, comprehensive plans, and/or capital improvement plans if 
deemed necessary and if not previously included. An effort will be made by all 
Steering Committee members to ensure consistency in all future planning 
efforts with the mitigation goals and risk assessment presented in this plan. 
Consistency between all planning efforts will ensure a decrease in losses 
related to hazard events within future and existing developments. During the 
last five year update cycle, the former hazard mitigation plan’s (2009) goals 
were not incorporated into any other planning mechanisms. However, the goals 
and hazard mitigation priorities were discussed frequently in council meetings 
at the parish level.  If amendments to existing ordinances or new ordinances 
are required, the Parish Council will be responsible for its respective updates. 

Continued Public Involvement 
Responsibility for continued public participation will be that of the parish 
Engineer. Copies of the plan will be kept on file at the parish government 
office. In this chapter the parish lists the plan evaluation committee that can 
be contacted. In addition, copies of the plan and any proposed changes will be 
posted on the parish government website. This website will also have an e-mail 
address and phone numbers to which the public can direct their comments or 
concerns. The local newspaper will also be notified if HMP issues arise. 

Changes in Development  
Plaquemines Parish has not seen any significant change in development 
patterns since the previous planning process in 2009.  The above responsible 
parties will continue to monitor changes in development in line with HMP 
Actions 4.1.1 and 4.1.2.
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Chapter 8 Endnotes 
i http://www.nhc.noaa.gov/pdf/NormalizedHurricane2008.pdf 
ii http://www.nhc.noaa.gov/data/tcr/AL132011_Lee.pdf 
iii http://www.nhc.noaa.gov/data/tcr/AL092012_Isaac.pdf 
iv http://thelensnola.org/2013/02/21/new-research-louisiana-coast-faces-highest-rate-of-sea-level-rise-on-the-planet/ 
v http://www2.mvn.usace.army.mil/eng/saltwater/wedge_overview.asp 
vi http://www.plaqueminesparish.com/news1.php?newsID=45 
vii http://www2.mvn.usace.army.mil/eng/saltwater/wedge_overview.asp 
viii http://www.cnn.com/2012/08/15/us/louisiana-drinking-water/ 
ix http://www.nola.com/politics/index.ssf/2012/08/saltwater_wedge_reaches_chalme.html 
x http://www.theadvertiser.com/story/news/local/louisiana/2014/10/03/bayou-corne-sinkhole-insurance-fight/16636551/ 

                                                            




