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Executive Summary

This report documents the impacts of Hurricane Katrina on 38 fishing-involved communities in
affected areas of Alabama, Mississippi, and Louisiana. It was prepared for the Southeast
Regional Office of NOAA Fisheries as an extension of the agency’s fishing community profiling
program.> The work was undertaken by Impact Assessment, Inc. (IAl), a research firm
specializing in maritime social science along the coastal zone of the U.S. 1Al researchers were
deployed to investigate the effects of the hurricane soon after Katrina made landfall, and
continued to document and monitor conditions during the autumn and winter months of 2005,
and during the spring and early summer months of 2006. This report describes the nature and
findings of the research through July 2006, with clear acknowledgement that the effects of the
storm continue to unfold as fishery participants throughout the region adapt to radically altered
conditions in a perennially challenging industry.

Background. The landfall of Hurricane Katrina in August of 2005 resulted in one of the
worst natural disasters in the history of the United States. The physical effects of the storm were
disastrous throughout much of coastal Louisiana, Mississippi, and Alabama and, in fact, life
continues in a state of disruption throughout the region nearly a year later. Moreover, the event
exacerbated various social problems and economic trends that were notable prior to August
2005. In the case of marine fisheries, the storm accelerated a regional trend of significant decline
in participation and production that had begun in 2001. For large vessel operators especially,
this was a period of significant challenges. Surging imports of shrimp had led to diminishing
market prices for domestic products and fuel costs had increased dramatically over previous
years. Moreover, coastal development and gentrification were in some cases already reducing
the availability of waterfront property for use by the industry. Thus, when the winds and storm
surge from Hurricane Katrina ruined much of the commercial fishing fleet and infrastructure in
the region, many participants were already on the brink of departure from the industry.

While we in no way intend to trivialize the destruction and loss incurred by Hurricane Rita
(September 24, 2005), our emphasis in this report is on the effects of Katrina (August 29, 2005),
the first of the two devastating storms to hit the region within a period of three weeks.
Therefore, while Rita served to magnify and aggravate impacts in an already compromised
region, most of the consequences we will be addressing here resulted from Katrina in the states
of Louisiana, Mississippi, and Alabama. The following section summarizes the key impacts of
this storm on the commercial and recreational fisheries in each state.

! NOAA Fisheries community research is an ongoing project being conducted around the nation in order to identify
fishing communities per the stipulations in the Magnuson-Stevens Fishery Conservation and Management Act and
National Standard 8.
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LOUISIANA

Synopsis of Key Impacts on Louisiana State Fisheries

Thousands of commercial vessels lost and damaged throughout coastal Louisiana;
Commercial landing revenues in 2005 (Sept-Dec) declined 32 percent from the same
period in 2004;

Losses to Louisiana’s seafood industry are estimated at $1.3 billion (annual total retail
value);

~ 40,000 recreational vessels throughout the state were lost;

Loss of revenue to the recreational fishing industry in the study parishes is estimated at
$145 million;

Estimated losses to the charter boat industry include $13 million in lost trips and $8
million for lost and damaged charter vessels;

Damages to the farmed alligator industry are estimated at $4 million;

Lack of ice, diminished processing and cold-storage capacity, infrastructure damage,
debris in the water, fuel costs, and scarcity of marine supplies and services have severely
constrained recovery efforts;

Accelerated labor shortages have also significantly constrained production capacity:
processors in the affected parishes have lost between 35 and 40 percent of their labor
force.
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MISSISSIPPI

Synopsis of Key Impacts on Mississippi State Fisheries

All seafood dealerships along the Mississippi Gulf Coast were seriously damaged or
destroyed, including six of Biloxi’s largest seafood processing plants;

Damages to seafood processing plants and seafood dealers are estimated at $101 million;
90 percent of primary oyster reefs were destroyed;

Seafood processors and retailers rely on out-of-state product;

Commercial landings revenues in 2005 (Sept.- Dec.) represent a 79 percent decline in
revenue from the same period in 2004;

Hurricane-related impacts to Mississippi’s marine fisheries are estimated at nearly $484
million;

Damages to the resident commercial fishing fleet are estimated at $35 million. One
hundred percent of these economic losses occurred in Hancock, Harrison, and Jackson
Counties;

Within the study counties of Hancock, Harrison, and Jackson alone, 87 percent of
commercial vessels were damaged.

Estimated economic impacts to the recreational fleet amounted to $160 million;

74 charter boats were damaged/destroyed; damages/losses amount to $2 million;
Charter vessel operators lost nearly 5,000 trips in 2005 valued at $7.5 million;

So far, aid from FEMA and the SBA for charter boat operators has not materialized;
The majority of Mississippi Gulf Coast marinas, harbors, roads, and bridges were
seriously damaged or destroyed; the remaining infrastructure is insufficient to support
tourism. Accommodations are particularly scarce;

Fuel, ice, and other marine-based supplies are in short supply;

Significant labor shortages slow recovery efforts; dependency upon immigrant labor
sharply increases.

vii
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ALABAMA

Synopsis of Key Impacts on Alabama State Fisheries

Many commercial fishing vessels were beached, damaged, or destroyed; Katrina
destroyed 60 percent of the commercial shrimp boats in Bayou La Batre;

Commercial landings revenues in 2005 (Sept.- Dec.) represent a 20 percent decline in
revenue from the same period in 2004;

While only 20 percent of state oyster beds were damaged, the oyster fishery continues to
depend on harvests from oyster beds in neighboring waters, particularly Mobile Bay and
the Mississippi Sound;

The few operational industrial processors are understaffed and cannot handle the high
volumes of product coming to them from all over the Gulf Coast;

Based on loss of product and revenue, estimated losses for seafood processing facilities in
Mobile and Bon Secour total $23 million;

Hurricane Katrina damaged/destroyed 24 charter boats in Alabama. Total
damages/losses amount to $436 thousand;

Although Alabama’s charter fleet remained mostly intact, nearly 84 percent of charter
boat operators received trip cancellations in the months following the storm; these vessel
operators lost over 5 thousand trips valued at $5.3 million;

Total projected losses to 133 Alabama Charter Boats = $20 million;

Fuel costs and historically low shrimp prices have been the key factors in keeping Bayou
La Batre’s remaining commercial vessel fleet moored through at least May 2006;
Escalating labor shortages contribute to poor post-Katrina production rates.

Challenges to Recovery for the Commercial and Recreational Fishing Industries in
Hurricane Katrina Impacted Gulf Coast States.

In the context of historical trends within the Gulf States’ commercial and recreational fishing
industry, Hurricane Katrina accelerated but did not introduce the current challenges to recovery.
Rather, this devastating storm brought into sharp relief the struggles commercial shrimpers are
having, such as rising costs and shrinking revenues, labor shortages, and loss of marine-based
infrastructure and services due to coastal development and erosion. The future of the industry
depends on how these economic and social concerns are addressed. While the nuances of these
problems are particular to each Gulf state, the accelerated trends noted in this section are
overarching and largely shared by commercial fishery participants across the Gulf.

viii
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Declining Shrimp Prices — Despite an abundance of shrimp in the post-Katrina waters,
prohibitively low shrimp prices, combined with increasing overhead costs, are
discouraging some shrimpers from participating in the industry.

Escalating Fuel Costs — Rising fuel prices, in concert with declining shrimp prices, make
breaking-even exceedingly difficult. In recent years, operating costs are commonly said
to surpass revenues.

Coastal Erosion — Accelerated loss of coastal marshland and damage to wetlands has
disrupted shellfish grounds and nursery grounds for juvenile finfish; intensified land
conservation efforts may also disrupt long-standing fishing practices.

Coastal Gentrification — Coastal development is proceeding at an unprecedented pace as
developers replace destroyed public fishing marinas, harbors, and other vital fishing
infrastructure and services with high rise condominiums and private marinas. Lack of
infrastructure and affordable housing is pushing many fishery participants further inland
and/or out of the industry altogether.

Accelerated Shift from Commercial to Recreational Fishing Activities - Recreational
fishing has become increasingly significant in economic terms throughout much of the
Gulf of Mexico; the hurricanes have magnified and accelerated this shift from reliance on
commercial fishing activities to recreational, leisure, and tourism-related activities and
services.

Labor Shortages - With many residents displaced, preoccupied with individual recovery
concerns, or taking temporary, but lucrative, jobs in construction, unemployment levels
have increased in all three Katrina-ravaged states—despite the high number of employers
looking to hire. Seafood processors, fishing crews, restaurants, and retailers are
particularly understaffed.

Rising Insurance costs - Rising insurance costs over the last several years have
disproportionately increased commercial fishery participants’ operational costs.
Balanced against rising fuel prices and diminishing returns, insurance is increasingly
viewed as an unaffordable luxury; the commercial fishing industry in Louisiana,
Mississippi, and Alabama is presently underinsured.

Overcapitalization — Overcapitalization has largely driven the commercial fishing
industry in the Gulf Coast states for the last 50 years and contributed to its decline. Many
fishermen who took advantage of attractive loan packages in the 1990s now find
themselves strapped as they struggle to make both boat and home payments in the
uncertain and financially challenging post-Katrina environment.

Inadequate Financial Assistance — Fishery participants need government aid programs
to help them recover from Katrina’s destructive forces. Such aid has not sufficiently
materialized. Although funds have been allocated to aid in the recovery of oyster and
shrimp grounds, the extent of aid to be expended on reconstruction of marine
infrastructure and direct assistance to fishery participants remains unclear.

Flagging morale - The lengthy and uncertain recovery process is exacting an emotional
and psychological toll on many fishery participants.
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Hurricane Katrina has exacerbated preexisting disincentives for participating in the
commercial fishing industry in the Gulf of Mexico. Some participants have already left the
industry as a result of the storms and are unlikely to return, and some fishing-oriented villages
are struggling to rebuild but are not guaranteed to recover. The likely manner and extent of
future participation in the commercial fishing industry is uncertain.
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A.  Hurricane Katrina: Gulf States Fisheries Impact Report

l. INTRODUCTION

The following pages document the impacts of Hurricane Katrina on 38 fishing-involved
communities in affected areas of Alabama, Mississippi, and Louisiana. The report was prepared
for the Southeast Regional Office of NOAA Fisheries as an extension of the agency’s fishing
community profiling program.® The work was undertaken by Impact Assessment, Inc. (IAl), a
research firm specializing in maritime social science along the coastal zone of the U.S. 1Al
researchers were deployed to investigate the effects of the hurricane soon after Katrina made
landfall, and continued to document and monitor conditions during the autumn and winter
months of 2005, and during the spring and early summer months of 2006. This report describes
the nature and findings of the research through July 2006, with clear acknowledgement that the
effects of the storm continue to unfold as fishery participants throughout the region adapt to
radically altered conditions in a perennially challenging industry.

Background. The landfall of Hurricane Katrina in August of 2005 resulted in one of the
worst natural disasters in the history of the United States. The physical effects of the storm were
disastrous throughout much of coastal Louisiana, Mississippi, and Alabama, and in fact life
continues in a state of disruption throughout the region nearly a year later. Moreover, the event
exacerbated various social problems and economic trends that were notable prior to August
2005. In the case of marine fisheries, the storm accelerated a regional trend of significant decline
in participation and production that had begun in 2001. For large vessel operators especially,
this was a period of significant challenges. Surging imports of shrimp had led to diminishing
market prices for domestic products; fuel costs had increased dramatically over previous years;
and shrimp were not superabundant - especially between 2001 and 2002. Moreover, coastal
development and gentrification were in some cases already reducing the availability of
waterfront property for use by the industry. Thus, when the winds and storm surge from
Hurricane Katrina ruined much of the commercial fishing fleet and infrastructure in the region,
thereby opening the coast to further development, many participants were already on the brink of
departure from the industry.

Understanding of this context is critical to a valid assessment of Katrina’s effects. The following
pages describe that context, with special focus on the status of commercial fisheries in coastal
Louisiana, Mississippi, and Alabama prior to and following landfall. Based on that description
and on a wide range of pertinent data, we also provide a preliminary assessment of the effects of
the storm on these once highly productive forms of enterprise and activity. Given the massive
extent and broad geographic scope of Katrina’s effects, descriptive emphasis is necessarily
applied to those parishes and counties in which commercial fisheries were most clearly and
severely affected. Pre-existing conditions and the affects of the storm on the region’s charter and
recreational fisheries are also documented.

! NOAA Fisheries community research has been and is being conducted around the nation in order to identify
fishing communities per stipulations in the Magnuson-Stevens Fishery Conservation and Management Act and
National Standard 8.



Additionally, while we in no way intend to trivialize the destruction and loss incurred by Rita
(September 24, 2005), our emphasis in this report is on the effects of Katrina (August 29, 2005),
the first of the two devastating storms to hit the region within a period of three weeks.
Therefore, while Rita served to magnify and aggravate impacts in an already compromised
region, in particular the western parts of Louisiana (primarily Calcasieu, Cameron, and
Vermilion Parishes) and the northeastern part of Texas, most of the consequences we will be
addressing here resulted from Katrina. Hence, in an attempt to minimize confusion, we refer to
only Hurricane Katrina when describing and discussing the impacts of the storm on the Gulf
Coast fishing communities in the states of Louisiana, Mississippi, and Alabama.

We begin by describing the methodological approach used to conduct the research across the
affected region. This approach included a range of primary and secondary source methods
appropriate to the topical issues and field situations at hand. Next, we discuss regional
geophysical attributes and economic trends that are most clearly relevant to description and
assessment of the fishing industries in the current context. This is followed by an overview
description of the pre-Katrina status of the fishing industries in each of the three affected states.
This is then followed by descriptive analysis of the preliminary effects of the storm on the
region's fishery participants and infrastructure and services and on the economic and social
configuration of the fisheries in general. The report concludes with a discussion of the many
challenges confronting commercial and recreational fishing industries in the region as the
participants seek to recover from a storm that was unprecedented in geographic scope and
combined effects of wind and storm surge.

1. RESEARCH METHODS

Goal and Objectives. The research described in this report was conducted to assist
NOAA Fisheries in its efforts to assess the social and economic impacts of Hurricane Katrina as
these relate to the conduct of marine fisheries in the affected region. A series of interrelated
objectives were developed to meet this overarching goal. These involved: (1) initial
characterization of the effects of the storm on fishing-related businesses and infrastructure in
communities directly affected by the storm, (2) highly-focused and in-depth examination of the
immediate and short-term social and economic impacts of the event, and (3) documentation of
the major financial, material, technical, and logistical impediments to recovery, and analysis of
the prospects for recovery.

Study Communities. 1Al focused its efforts in 38 study communities in 10 parishes or
counties across the affected region. The research team examined 26 communities in Louisiana,
nine in Mississippi, and three in Alabama (see Table 1).



Table 1. Study Communities in Coastal Louisiana, Mississippi, and Alabama

State County/Parish Study Communities
Alabama Mobile Mobile, Bayou La Batre
Alabama Baldwin Bon Secour
Mississippi Jackson Moss Point, Pascagoula
Mississippi Harrison Biloxi, Gulfport, D’Ibe_rv?lle, Long Beach,
Pass Christian
Mississippi Hancock Bay St. Louis, Waveland
Louisiana St. Bernard Chalmette, Delacroix, Hopedale, Yscloskey
. . Boothville, Buras, Empire, Point a la Hache,

Louisiana Plaquemines

Port Sulphur, Venice

Louisiana Jefferson Barataria, Grand Isle, Gretna, Lafitte, Westwego

Cut-Off, Galliano, Golden Meadow, Larose, Leeville,
Port Fourchon

Louisiana Terrebonne Chauvin, Cocodrie, Dulac, Houma, Theriot

Louisiana Lafourche

Selection criteria for the study communities included the following: (a) historic and ongoing
community involvement in marine fisheries, (b) proximity to the storm surge and associated
damage propagated by Katrina®, (c) physical accessibility and/or the availability of key
informants, and (d) the health and safety of our research team. Selection of the study
communities was also informed by an earlier research program conducted for NOAA Fisheries
by IAl. The research was designed to identify communities that are differently involved in
fishing-related industries across the region. That effort resulted in a four-volume, 2,000 page
report describing social, economic, and demographic attributes of 335 towns and cities across the
Gulf of Mexico in the states of Texas, Louisiana, Mississippi, Alabama, and Florida (Impact
Assessment, Inc. 2005a, 2005b, and 2005c¢). For this present study, the issues of physical
access, the availability of key informants, and health and safety were particularly limiting in
some cases and resulted in the exclusion of a few potential study communities. For example,
New Orleans was excluded because the magnitude of devastation in this city rendered fieldwork
both dangerous and impractical. Additionally, our selection criteria eliminated New Orleans as a
potential study community because it is only a “tangentially-involved” fishing community; that
isitisa

place in which fishing clearly plays an ancillary role to other forms of economic and
social activity. While there may be small sub-groups of residents who are active in
fishing and related industry, the scope of those activities are minor relative to the local
social and economic mainstream. The activities of residents of sub-communities in the
greater New Orleans area, such as Bucktown, Lake Catherine, South End, Little Woods,

2 "Damaged" areas are those identified by FEMA and the Dartmouth Flood Observatory as flooded or with storm
damage ranging from moderate to catastrophic.



and Venetian Isles, are highly focused on fishing, but that enterprise is insignificant in
scale when weighed against the overall economy and social activities of New Orleans in
total (1Al 2005: 609).

Of the 335 towns and cities described in the 2005 research effort, 150 were located in the three
states most directly impacted by Hurricane Katrina: Louisiana, Mississippi, and Alabama. Given
practical constraints to completing the current project in both a timely fashion and within
financial bounds, we focused on coastal communities located in parishes and counties where
marine-related activities and/or infrastructure experienced serious disruption (limiting our
universe of potential study communities to 94) and had received a designation as a primarily- or
secondarily-involved fishing community in 2005° (further streamlining our universe of potential
study communities to 58). Then, relying on breaking news reports and on-the-ground
discussions, we eliminated the following cases: 10 communities because their fishing-related
industries reportedly were not significantly disrupted by Hurricane Katrina, 6 damaged
communities because of difficulties physically accessing the location and/or a lack of access to
key informants, 3 because they could be considered as part of a larger metro region or in tandem
with a neighboring damaged community, and 1 because of limited time and fiscal resources.
Additionally, based on our discussions with key informants and our on-the-ground analysis, we
decided to add four “tangentially-involved” communities because of (1) the significant role they
played in supporting the marine-related economies of neighboring communities, and (2) the
significant disruption to the fishing-related industries they support as a result of Hurricane
Katrina. In the final analysis, we selected 19 primarily-involved fishing communities, 14
secondarily-involved fishing communities, and 5 tangentially-involved fishing communities (see
Appendix A).

Per contract requirements, field staff conducted in-depth ethnographic research in a sufficient
number and type of communities as needed to ensure full representation of the variable effects of
the storm. Field staff was ultimately situated in satellite offices in safe and strategic locations
from which they were able to conduct ongoing research forays into adjacent towns, cities, and
rural areas. These “home base” communities were Bayou La Batre in Alabama, Biloxi and Pass
Christian in Mississippi, and Venice and Grand Isle in Louisiana.

Data Collection Rationale and Approach. The project methodology was configured
based on NOAA Fisheries' need for assessment of changes in the conduct of marine fisheries
subsequent to the landfall of Hurricane Katrina. Given the aforementioned trend of ongoing
challenges and decline in participation and production in many of the area's commercial
fisheries, this required some mechanism for discerning hurricane effects from pre-existing
conditions in fishing, offloading, processing, distribution, and wholesale and retail sales of

% As defined during the 1Al research effort (2005), “primarily-involved” fishing communities are cities/towns where
there remains an observable collective focus on fishing and its associated industries, even though the economies and
primary foci of social interaction in such places may be mixed to greater and lesser degrees. In “secondarily-
involved” communities the significance of commercial fishing and associated industry is important, but,
demonstrably, secondary to other economic emphases. Included in this type are places in which sub-groups of
residents are very active in fishing and related industry, but hidden in economic scale and focus of collective social
interaction by those activities of the surrounding population that are not related to fishing (609: 2005).



seafood. We therefore set out to collect valid information about the conduct of marine fisheries
both prior to and following the storm. This would enable a natural experimental pre-test post-
test analysis, with the storm as the (unfortunate) agent of change. The challenges inherent in this
classic impact assessment design should be noted at the outset in conjunction with our
methodological solutions.

First, although it has long been known that a storm of the magnitude of Katrina could ultimately
affect the region, its eventual timing, movement, and full scope of effects were quite obviously
unknowable. Thus, information most useful for comprehensive social and economic assessment
was not immediately available for all affected communities of interest. This basic problem was
overcome within the practical limitations of available time and resources through retrospective
collection of pertinent primary source data, and through compilation and use of existing data
such as those previously collected by IAl in the communities and those maintained by local,
county/parish, state, and federal agencies across the region. Forethought, ongoing interaction
with SERO staff (the NMFS Southeast Regional Office), and persistence in what were often
highly challenging field settings ultimately enabled collection and compilation of necessary and
sufficient data for describing and assessing the effects of the hurricane.

Second, as noted above, marine fisheries and communities in the storm-affected region had
already undergone or were undergoing (often rapid) change by the time Katrina made landfall. It
was therefore necessary that close attention be paid to collection of data that would enable
analysis of pertinent pre-existing trends in the fisheries and communities, even those involving
change into the summer months of 2005. This also was accomplished through retrospective
collection of data, with especial attention to identification and compilation of data indicative of
the changes occurring in the years and months prior to the hurricane, and data descriptive of the
larger social and economic context of those changes.

Third, the hurricane led to a range of effects which varied by community per pre-existing
conditions and relative proximity to wind and storm surge. The problem of sub-regional
availability was addressed by working in communities that would enable analysts to infer the
nature of changes prior to and following the hurricane across the larger region of interest.

Finally, it was clear from the start that the extensive damage and number of displaced residents
in the study communities presented unique challenges to fieldwork and data collection. This
challenge was addressed through the flexibility and persistence of the field team. That team
often found themselves working with people whose homes were damaged or demolished, whose
jobs had been deferred or lost, and whose lives had been fundamentally disrupted. Data
collection procedures were thus necessarily adaptive, and researchers quickly became adept and
flexible in very challenging circumstances. As such, we were able to consistently acquire the
data needed for effective analysis of the effects of the hurricane vis-a-vis other, ongoing sources
of change in the region.

Field Teams. Field research for the Hurricane Katrina Impact Study began in the days
immediately following Katrina’s landfall on August 23, 2005, in Houston and along Gulf of
Mexico between Louisiana and Alabama. Following NOAA project authorization, the 1Al
Principal Investigator engaged the assistance of the University of West Florida Public History



Graduate Program under the direction of Dr. Patrick K. Moore. This decision was based on
recently completed collaborative projects undertaken under the direction of 1Al for both the
Minerals Management Service (MMS) and the National Oceanic and Atmospheric
Administration (NOAA). These graduate students were recruited on the basis of their
specialized local knowledge, and their expertise and training in oral history, community history
assessment, and field experience.

Field assignments were based upon the experience and training status of each candidate, their
desire (and willingness) to participate in a complex and potentially dangerous environment, and
their abilities to adapt to changing research protocols and conditions. Project development and
training initially occurred in late August, 2005 in Pensacola, Florida under the direction of John
Petterson, Patrick Moore, Ed Glazier, Pamela Godde, and Laura Stanley of the 1Al professional
team. Training and project development included establishing research protocols for data
acquisition and transmission; developing methods for locating and identifying pertinent subjects,
often displaced by the storm and without access to electronic communications; establishing
access procedures with local, state, and federal law enforcement and agencies to enter restricted
roads, coastal areas, and facilities; and addressing issues associated with ethical concerns,
confidentiality, and crisis-management techniques. Arriving in the field, often the first “official
contact with anybody outside the immediate community, field workers found themselves not
only collecting data, but providing basic information on conditions and support services for
individuals isolated without power, water, gasoline, or operational communications resources.
Because of these circumstances, team meetings were often held several times a week, sometimes
multiple times a day, to disseminate information on changing conditions and to redirect and
refocus the research protocols in response to the evolving information associated with the
afflicted disaster areas (see Appendix B).

Following intensive fieldwork, compilation, review, and analysis of incoming data led to
development of a preliminary impact report in January 2006. The draft report served as a basis
for configuring the next phase of fieldwork, and for further refinement of the research protocols.
A special-communities field visit was arranged for the purposes of conducting interviews with
Vietnamese-speaking shrimp harvesters in Bayou La Batre, Alabama, Biloxi, Mississippi, and in
St. Bernard and Plaquemines Parishes in Louisiana. This was made possible through the efforts
of a NOAA Fisheries staff member who introduced IAl to a language translator with extensive
knowledge of the fleets of interest. A range of additional interviews and ethnographic exercises
were also conducted at this time. Similar work was conducted throughout the successive stages
of fieldwork in the region.

Primary Source Data Collection and Sampling Methods. Much of the primary source
data were obtained through formal and informal interview methods, and through observation
while in the study communities. This primary source data was critical in establishing the pre-
Katrina presence and post-Katrina operational capacity of marine-related infrastructure and
services within the study communities, as well as the ways in which fishery participants adapted
to the significant disruption to their industry activities. During initial field site visits, study
teams engaged willing participants in informal, open-ended interviews. A snowball or network
sampling technique was subsequently used to identify respondents knowledgeable of factors and
issues pertinent for purposes of description and assessment. Once rapport was developed with



key informants, additional interviews were arranged and conducted at their convenience.
Research participants included persons in the harvesting, processing, and distribution sectors of
the region's commercial fisheries, persons involved in the recreational fishing industry,
government officials, and local residents not directly involved in the fishing industry. Over 615
interviews were conducted in the affected regions, including 150 interviews with captains and
crew in the harvesting sector (see Appendix C).

Secondary Source Data Collection and Analysis. As part of our survey of hurricane
related damages, we constructed a database that would allow comparison of the status of marine-
related infrastructure and services in each study community prior to and following the hurricane.
So as to create the most complete and accurate database possible, we relied on four cross-
validating methods of data collection: (1) interviews with knowledgeable residents, (2) public
and private information sources such as phone directories, waterfront planning documents, and
information from chambers of commerce, (3) previous research conducted by IAl, and (4) field
observation and attendance at local meetings and other relevant venues where recovery and
related issues were discussed.

Our work with government agencies also yielded valuable archival data. Representatives in
federal agencies such as the Federal Emergency Management Agency (FEMA) and the U.S.
Coast Guard (USCG), and in state agencies such as the Mississippi Department of Marine
Resources (MDMR) and Louisiana Department of Wildlife and Fisheries (LDWF), provided
critically important secondary source data regarding, for example, trends in the number of
licensed vessels, the location and number of post-hurricane salvaged vessels, and processor
contact information. Additional secondary data were compiled from official documentation of
federal hearings, various published reports, historical documents, and recent newspaper articles.
Finally, we gathered extensive data from the U.S. Census Bureau and from a private data source
regarding fishing-related businesses in the area.

Confidentiality. Efforts to protect the anonymity of respondents and the confidentiality
of the information they so graciously provided were enacted throughout the course of the project.
Certain interviews are paraphrased in this report, but names are not provided and such
information is presented only where respondents signed consent forms authorizing 1Al to
judiciously and confidentially include their responses.

Time Frame. The fieldwork conducted for this research occurred in four stages over the
course of the nine months following landfall of the hurricane. These were: September to
December 2005, January through February 2006, March 2006, and April through May 2006. A
series of follow-up interviews were conducted by telephone during June 2006 (see Table 2
below).



Table 2: Time Frame for Conducting Field Work

Stage Nature of work Location of Teams
Documer!t primary impacts of §torm and Three teams located in each of the
potential secondary impacts; storm e
. three Gulf states. Site visits to all
Fall 2005 responses and reasons; locate re- ! g
R o study communities. Observation
distribution patterns within the support ; .
. T focused in Bayou La Batre, Biloxi,
sector of industry and consequent shifts in
. . and Grand Isle.
social and economic networks.

Document primary and secondary impacts Visits to all study communities
of storm; study of inter- and intra- with concentrated focus in Bayou
governmental relations and issues La Batre and Biloxi, and

. concerning post-disaster recovery; Plaguemines and St. Bernard
Winter 2005- ; . ; . . ) .
interview Vietnamese-speaking Parishes in Louisiana.
2006 o - .
communities in three states; interview

English-speaking informants with attention

to economic, social, and political impacts
and concomitant coping strategies.

. L Visits to all study communities;

Early Spring Document secor.ldary gnd tertiary impacts Extended stays in Bayou La Batre,

2006 of storm; monitor impacts. . . .

Biloxi, and Plaquemines Parish

Mid-Late Monitor changes associated with start of \./'S'ts to all stu_dy communities

) . _ . . with the exception of Grand Isle,
Spring to May | shrimp season; conduct ongoing monitoring . :

. and those in Terrebonne Parish

2006 across region.

where contact was made by phone.

Challenges in the Field. As might be expected given the nature and extent of damage
resulting from the hurricane, field staff encountered numerous challenges during the various
stages of data collection. These included the basic difficulty of navigating between communities
using road maps that had been rendered obsolete by the hurricane and along roads and bridges
that were blocked by debris or destroyed by the forces of water and wind. Staff also encountered
communication problems resulting from power outages and downed phone lines, and continually
dealt with the challenge of maintaining contact with informants who had no working telephone,
computer, or physical address.

Establishing and maintaining contact with displaced fishery participants was particularly
challenging. Many fishery participants had lost both homes and vessels and thus were
preoccupied with recovery. This involved boat salvage and repair efforts, filing of insurance
claims, contacting various government agencies for loans, temporary assistance, and emergency
disaster funds, and so on. As fishermen began returning to their homes and harbors, and cell
towers and power lines were slowly re-established, contacting them became less problematic.
Some prospective informants remained too preoccupied with recovery to engage in this research,
and others were reluctant to provide certain kinds of information. For example, some oil and gas
industry representatives were reluctant to provide information about the effects of the hurricane
on offshore facilities, and despite assurances of confidentiality and adherence to the rule of three,




and some persons in the fishing industry were reluctant to release information about production,
employment, and market conditions. This was in fact not atypical of other research conducted in
the region. Some non-response is anticipated in all social research, and despite the added
exigencies of hurricane response, we generally encountered broad understanding and acceptance
of our efforts in the field.

Of interest from a linguistic perspective, there were notable differences in use of fishing industry
terminology across the study areas. For example, residents in one community termed facilities
that offload and pack seafood from vessels as “sheds,” while others referred to these as “off-
loaders”. Terms for ice facilities, shrimp peelers, and various other infrastructure and processes
also varied. While such differences in terminology may seem unimportant to outside observers,
certain terms often connote specific meaning for industry insiders. This required that field staff
remain attentive to variation in usage within and between sectors, communities, and sub-regions,
and collaborate on meaning during the analytical phase of the research. However, to improve
inter-interviewer communication and data collection, 1Al also attempted to standardize
terminology use among field staff, wherever possible (see Appendix D).

Finally, the highly seasonal nature of the industry affected our ability to capture an absolutely
accurate accounting of some marine-based services. For example, in some cases our
enumeration work may have missed boats that were at sea during the field visits, resulting in
lower counts than might otherwise be typical. Similarly, the number of vessels included in post-
Katrina counts may reflect the fact that some captains left or arrived in anticipation of the storm,
resulting in higher or lower counts that might otherwise be normal, as the case may be.
Problems associated with enumeration of vessels and fishery participants may be solved over
time through effective monitoring and understanding of long-term trends in the fisheries and
communities of interest. We have made solid inroads in this regard.

I11. INDUSTRY TRENDS PRECEDING HURRICANE KATRINA

The commercial and recreational fisheries of Louisiana, Mississippi, and Alabama
constitute important components of each state’s economy. Revenue is generated both directly
and indirectly through a variety of fisheries and sectors. Table 3 below is provided as one
indication of the importance of marine fisheries in the region. It depicts total revenue generated
through commercial landings for each of the Gulf States in 2004.

Table 3. Gulf of Mexico Commercial Fishing Revenue: 2004

Species Revenue by State or Region in Dollars
Alabama Louisiana Mississippi Florida Gulf Texas
Oyster 2,120,392 34,893,978 6,073,242 2,883,422 | 14,954,140
Shrimp 29,196,628 139,176,331 26,524,987 34,032,690 | 137,673,711
Finfish 5,718,251 100,995,026 11,192,325 110,934,000 [ 13,580,377
Total 37,035,271 275,065,335 43,790,554 147,850,112 | 166,208,228
<Total: 669,949,500>

Source: NMFS 2005a.




Harvest, processing, and distribution of seafood are critically important to communities affected
by Hurricane Katrina, and seafood products produced in the region are important to the nation as
a whole. For instance, in 2004, Louisiana led the nation in production of blue crab with 26
percent of all landings, the Gulf region led in production of oysters with 65 percent of all
landings, and the Gulf region led in domestic shrimp production with 83 percent of all landings,
with most landings occurring in Louisiana (NMFS 2005c: xii-xiii).

In recent years, however, several economic, socio-demographic, and geophysical factors have
threatened these important fisheries. These include: (1) the continuing downward spiral of
market values, especially for domestically-landed shrimp, (2) escalating fuel and other
operational costs, and (3) changing conditions and opportunities resulting from coastal
development and shoreline erosion in the region. While these factors and trends predate the
2005 hurricane season, Hurricane Katrina clearly accelerated problematic change in the region,
and furthered the challenges faced by participants in the region's commercial fishing industry.

The Shrimp Market. The price of domestically-caught seafood, most notably shrimp,
has plummeted in recent years (Maitzels 1992; Marks 2005; Robbins 2003). Decline in value
has accelerated since 2001, with prices falling markedly lower than at any point since 1950. The
situation undoubtedly relates to trends in global commodity transactions, and the effects of farm-
raised shrimp imports entering U.S. markets at the beginning of the 21* century. Indicative of
the dramatic downward trend, Marks (2005) describes the trajectory of shrimp prices in the Gulf
of Mexico between 1980 and 2003:

In 1980, average nominal Gulf of Mexico shrimp prices were $1.63 per pound, and $1.43
in 2003; however, factoring in CPI adjustments (1982-84=100), the price of shrimp was
$1.98 in 1980 but only $0.78 in 2003, constituting a 60 percent decline. Shrimpers were
in effect working for less than half the money they were almost a quarter century earlier.
The average price of Gulf of Mexico shrimp in 2003 was (in CPI adjusted terms) $0.78,
while in 1950, the earliest year for which NMFS maintains public records, it was $0.91, a
decline of 14 percent. The average CPI adjusted shrimp price in 2003 was $0.58, and in
1950 it was $0.87, a decline of 33 percent.

While some slight improvement in the situation occurred between 2003 and 2005, this appears
largely countered by concurrent increases in fuels costs, as depicted in Figure 1 below.
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Figure 1. Trends in Average Price of U.S. Diesel Fuel vs. Nominal Price Nominal

Price (dollars per pound, Penaeid species only, headless, July) for the Northern
Gulf (Alabama, Louisiana, & Mississippi).
Source: U.S. Department of Energy 2005; NMFS 2005d.

Travis and Griffin (2004) report that economic conditions deteriorated dramatically for the entire
Gulf shrimp fleet toward the end of 2001, and that the situation related to the combined effects of
the faltering macroeconomic context post-9/11, increasing fuel prices, problems with abundance
of shrimp, and surging shrimp imports which depressed domestic prices by as much as 28
percent. Haby et al. (2003) assert that the primary factor affecting the trawl fleet was flooding of
the domestic market with large farm-raised shrimp, enabled by favorable tariff and exchange rate
conditions. The domestic share of the shrimp supply had decreased from around 45 percent in
1980 to around 15 percent in 2001. Imports have truly surged in recent years, with a 17.5

percent increase reported for 2003. As noted in Table 4 below, many countries are now
providing shrimp to domestic markets.
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Table 4. Shrimp Imports, by Major Countries of Origin, 2003 and 2004

Country 2003 Volume 2004 Volume Percent qf Total

(thousand pounds) | (thousand pounds) Imports in 2004
Thailand 293,697 291,318 25
China 178,597 145,451 13
Indonesia 47,758 103,541 9
India 100,241 90,397 8
Vietnam 126,496 81,788 7
Ecuador 75,020 82,692 7
Mexico 56,204 63,909 6
Total (all countries) 1,112,207 1,141,138 100

Source: NMFS 2005¢

Considered in terms of tonnage, shrimp imported to the United States increased steadily and
dramatically between 1995 and 2004 (see Figure 2 below).
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Figure 2: Shrimp Import Trends in the United States: 1995-2004.

Source: NMFS 2005d.

12




As foreign-caught shrimp sales continued to rise, increasing by 50 percent from 345,000 tons to
517,000 between 2000 and 2004, the total value of that shrimp actually declined by $100 million
dollars, from $3.8 billion to $3.7 billion. As Marks points out, the per pound price of imported
shrimp declined by 35 percent from $5.50 to $3.57 over this same period (2005).

Fuel Costs. The price of diesel fuel has increased over the last several decades as the
commodity has shifted from a petroleum by-product to an important consumer good. Unlike the
agriculture industry, which was able to diversify its energy inputs, the fishing industry continues
to rely upon diesel fuel and therefore its remaining participants have had to adapt to associated
increases in cost.

While the price of gasoline increased steadily during the latter half of the 20" century, diesel fuel
prices accelerated rapidly between 1950 and 1970, and steadily between 1970 and 2005.
According to long-term fishery participants working in the study region, the price of diesel fuel
increased significantly in the Gulf of Mexico during the period 1955 to 1975, with prices rising
from 3 cents to 53 cents per gallon over the period. According to the U.S. Department of Energy
(USDOE 2005), the nationwide average price for marine diesel fuel increased by 34 percent
between 1995 and 2000, from $1.11 to $1.49 per gallon. Following a brief drop in average
prices in 2002 (to $1.32 a gallon), prices rebounded to $1.81 per gallon by 2004.

Coastal Development. The conversion of coastal space for development of homes,
condominiums, and large casinos has increasingly displaced low-income fishery participants and
waterfront fishing businesses. Diminished space at the waterfront is an important issue for
commercial fishing interests across the region. Given that extensive coastal areas are used by the
oil and natural gas industry in Louisiana, availability of high ground for fishing-related
infrastructure and services is further limited in that state. The situation has led to escalation of
the value of developable coastal properties across the region. In many cases, buyers build
expensive homes, driving tax rates and the value of adjacent lands even higher. In Louisiana,
this has historically occurred in the outlying New Orleans area as wealthy urbanites sought
second homes along the coast. The trend is now occurring elsewhere, however, and currently
there are four primary regions in Southeast Louisiana where coastal gentrification is taking
place: South Plaguemines Parish (Venice); South Lafourche Parish (Port Fourchon); South
Jefferson Parish (Grand Isle); and South Terrebonne Parish (Cocodrie).

Gentrification has also been occurring in Alabama’s coastal Baldwin County. Condominium
developments have been steadily increasing since 1995, primarily in the southeastern coastal
communities of Orange Beach, Gulf Shores, and Bon Secour. Historically, this region has
hosted a large charter fishing fleet. Charter guides initially benefited from the influx of new
residents and second homeowners settling along the coast, but are ultimately being priced out of
the area as developers purchase existing marinas and dock space and replace them with luxury
housing.

Coastal Erosion. While coastal erosion has been occurring in each of the Gulf Coast
states discussed in this report, it is a particularly pressing concern in Louisiana where the rate of
erosion is unprecedented. Louisiana has lost approximately 19,000 square miles of coastal
terrain since the 1930s. Coastal erosion in Louisiana accounts for the loss of 25 to 40 square
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miles of land each year, and 80 percent of total coastal wetland erosion in the United States
(Louisiana Coast 1993). Many argue that rapid erosion and associated saltwater intrusion is
stressing various fisheries in the region.

Stakeholders articulate concerns with varying degrees of justification about many aspects of life
along the Louisiana coast: commercial fishing and harvesting of furbearers and alligators;
ecotourism and recreational hunting and fishing; endangered species; water quality; navigation
corridors and port facilities; flooding and hurricane storm surges; and traditional ties to land and
sea. According to Louisiana Vision 20/20 (2003), the total public use value of coastal lands and
activities is estimated to exceed $37 billion by 2050.

Erosion has also been altering the Mississippi coastline. Even before Katrina, Hurricanes
Camille (1969) and George (1998) accelerated the retreat of lands along the Mississippi
shoreline (Meyer-Arendt 1991; Schmid 1999; Schmid and Yassin 1999).

IV. DEMOGRAPHIC OVERVIEW

The nature and extent of demographic changes following the 2005 hurricane season are
still being assessed by agencies throughout the region. Storm-related out-migration was
dramatic in several parishes and counties, and in the case of St. Bernard Parish in Louisiana, it
was extreme. In other less severely impacted counties, such as Mobile and Baldwin Counties in
Alabama, demographic change was not as remarkable and not clearly attributable to the effects
of the hurricanes.

The U.S. Census Bureau released its “Special Population Estimates for Impacted Counties in the
Gulf Coast Area” on January 1, 2006. While we rely, for the most part, on the accuracy of these
Census estimates for the purpose of the present demographic impact overview, there are a
number of important caveats to their use. First, and most importantly, the Census estimates
could not assess the “nature” of residency reported. That is, while tens of thousands of
individuals evacuated the Gulf Coast before and following the hurricane, tens of thousands more
have subsequently been drawn into the area in search of the now plentiful employment and
business opportunities associated with reconstruction and relief efforts. Many of the new
“inhabitants” of New Orleans, and coastal Mississippi, for example, are temporary residents
seeking employment, and a great many are of foreign nationality. We need to keep these two
countervailing effects clearly in mind, particularly as impacts are monitored over time.

For purposes of clarity (and consistency) this overview reports on the basis of parishes or
counties. In effect, each of the different parishes experienced the hurricane as a consequence of
its geophysical setting (e.g., coastal, interior, insular, peninsular, riverside, or lakeside) in
relation to the hurricane forces (e.g., overtopping or undermining of river, lake, or tidal levee
protections; coastal, insular, or peninsular inundations; wind and rain; tornadoes) affecting that
particular geography. This is of particular importance from the perspective of understanding the
reports and data that have been collected and reported since the hurricane. For example, Orleans
Parish (sometimes misidentified as “New Orleans Parish”), is geographically constrained, very
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heavily populated, and contains the areas hardest hit by the post-hurricane flooding. In
comparison, St. Bernard Parish, which extends from the urban outskirts of the City of New
Orleans to well out into the Gulf, received a direct and massive blow from storm surge, a 10-20
foot overflow in some areas, and residual flooding in the wake of Katrina. Plaquemines Parish
extends from the outskirts of New Orleans out along the Mississippi River to its terminus in the
Gulf. The entire parish suffered a complete overflow of between 10 and 20 feet, destroying
virtually every home, building, port and docking facility. Lafourche and Terrebonne Parishes
experienced the direct storm surge impacts, flooding, and associated property, livestock, and
infrastructure destruction over a broad, but relatively sparsely populated, area.

The third, and perhaps most important variable, concerns the social and economic characteristics
of the affected areas. Simply stated, the social and economic baseline conditions of affected
coastal areas were not equal. These social, economic, and demographic differences were well
reflected in previous censuses, in community descriptions compiled just prior to the hurricane
(1Al 2005a; 1Al 2005b; 1Al 2005c¢), and in many published reports. From the perspective of
understanding the distribution and relative severity of the resulting human consequences of
Hurricane Katrina, we must first identify the specific nature of the impacting agent (e.g., tornado,
wind, storm surge, flooding), the precise geographic location of those effects, and, finally, the
specific social vulnerabilities at that location.

While this report is not intended to quantify, or analyze in depth, the social vulnerabilities from

which the human impacts of Hurricane Katrina arose, the following preliminary discussion and

demographic analyses are needed in order to understand the general characteristics of Hurricane
Katrina’s impacts and their distribution.

General Characteristics. First, the physical consequences of Hurricane Katrina fell
primarily on the Louisiana parishes of St. Bernard, Jefferson, Plaguemines, Lafourche,
Terrebonne, St. Tammany, and Orleans (the latter two of which do not contain primarily- or
secondarily-involved fishing communities and therefore are not a focus of this analysis). In
Muississippi, the counties of Hancock, Harrison, and Jackson bore the brunt of the hurricane
storm surge, flooding, and wind damage. Virtually all of the damage sustained from storm surge
in Alabama centered on Mobile and Baldwin Counties.

Louisiana Synopsis. As reported in the U.S. Special Census, Orleans Parish lost an
estimated 278,833 residents as a consequence of Hurricane Katrina, from 437,186 residents in
June of 2005 to 158,353 residents in January 2006, a loss of nearly 64 percent. The loss of
278,833 residents represents a crushing impact on the City of New Orleans, the core community
of Orleans Parish. In terms of relative severity, however, it was St. Bernard Parish that
experienced the greatest relative demographic impact of the hurricane, losing nearly 95 percent
of its population, or a total of 61,215 residents out of a total population of 64,576. Plaguemines
Parish is reported to have lost 29 percent of its total permanent population, from 28,282 in July,
2005 to 20,164 in January 2006 (our field experience, including several visits since January,
however, lead us to question this particular enumeration). Jefferson Parish experienced an 8
percent loss in population, from 448,578 to 411,305 residents in January 2006 — representing an
absolute population loss of 37,273. Terrebonne Parish’s population increased by 1 percent
(Table 5).
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Table 5. Resident Populations in Study Parishes, Pre- and Post-Katrina: Louisiana

Parish Time 1 Time 2 Time 3 % Change
2004 July 2005 Dec. 2005 between Time 2
and Time 3
Jefferson 448,843 448,578 411,305 (8.3%)
Lafourche 90,319 90,543 91,153 0.6%
Plaguemines 28,258 28,282 20,164 (28.7%)
St. Bernard 64,848 64,576 3,361 (94.8%)
Terrebonne 105,041 106,078 107,291 1.1%

Source: U.S. Census Bureau 2006.

Mississippi Synopsis: A similar pattern of population changes occurs in Mississippi.
The three principally impacted Mississippi counties are Hancock, Harrison, and Jackson.

Hurricane Katrina, when it first struck the Gulf Coast mainland, struck with full fury in Hancock

County. Over the period July 2005-January 2006, Hancock County lost 24 percent of its

population — from 46,240 to 35,129 (a loss of 11,111 residents). Harrison County, however, lost

30,713 residents, a far larger number than Hancock County, but representing only 16 percent of
its total population (declining from 186,530 to 155,817 during the 6-month period). Jackson
County lost 7,938 residents, or about 6 percent of its population, from 134,249 in 2005 to

126,311 over the same period of time (Table 6).

Table 6. Resident Populations in Study Counties, Pre- and Post-Katrina: Mississippi

County Time 1 Time 2 Time 3 % Change
2004 July 2005 Dec. 2005 between Time 2
and Time 3
Hancock 45,428 46,240 35,129 (24.0%)
Harrison 185,178 186,530 155,817 (16.4%)
Jackson 133,020 134,249 126,311 (5.9%)

Source: U.S. Census Bureau 2006.

Alabama Synopsis: While Mobile County was among the largest affected regions in
Alabama, its principal population centers were mostly protected from storm surge (because of
direction) and flooding (because of intervening habitat). Out of a total population estimated at
393,585 in July 2005, an estimated 391,251 were present in January 2006 representing a total
loss of 2,334 (a combination of both out-migration plus in-migration minus estimated mortality).
Despite direct flooding in Bayou La Batre, Bayou Coden, and the western halves of Dauphin
Island and Gulf Shores, the coastal counties of Alabama did not register significant loss.
Certainly, the homes that were occupied in Bayou La Batre prior to the hurricane do not appear
to be registered in this census. A number of variables would have an affect, including land
allocation within the county. Because most houses could not have been fully reconstructed nor
reoccupied by January 2006, it is our belief that the rudimentary counts may not have captured
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occupation, employment, and resulting immigration. Perhaps a similar explanation could hold

for the areas of Dauphin Island and Gulf Shores where the highly seasonal population was

already at minimum levels when the hurricane struck, and for the most part, have yet to return to

pre-hurricane season densities (Table 7).

Table 7. Resident Populations in Study Counties, Pre- and Post-Katrina: Alabama

County Time 1 Time 2 Time 3 % Change
2004 July 2005 Dec. 2005 between Time 2
and Time 3
Baldwin 154,456 160,354 160,573 0.1%
Mobile 392,265 393,585 391,251 (0.6%)

Source: U.S. Census Bureau 2006.

Preliminary Assessment of Vulnerability. The full demographic impacts of these
distributions, however, are not reflected in these summary numbers. This is because those that
suffered the greatest human losses, in terms of severity of the consequences, were
disproportionately distributed among the poor, the undereducated, the unemployed, the
underemployed, and minorities (Logan 2006). The issue of greatest importance in this
demographic overview analysis is the issue of relative vulnerability. We do not pursue analysis
of the cause of the distributional skew of the social and economic impacts from Hurricane
Katrina.

With these understandings in mind, we provide geographic information system (GIS) analyses
and depictions for the coastal areas of the three affected states of the distribution of affected
populations by relative indicators of poverty, ethnicity, and by home ownership status. In terms
of this demographic overview, we concentrated here only on the coastal communities directly
affected by the storm surge. This analysis thus provides a “baseline” portrait of the impact of
Hurricanes Katrina on population shifts and changing characteristics in the Gulf Region in the
immediate months following the storms.

It is important to note, however, that the U.S. Census Special Assessment, as well as the
following GIS analysis, is founded on U.S. Census 2000 databases, and therefore neither offers a
comparison of 2005 data with 2006 data. This is not an unimportant issue, since over a five-year
period the populations of all of these areas have increased considerably. The point here is that
the following comparisons systematically understate the numerical significance of the
differences between pre- and post-Katrina demography Hurricane Katrina.

Louisiana. Figure 3 represents the distribution of population in Southeast Louisiana by
density and by poverty levels prior to Hurricane Katrina.
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In the New Orleans metropolitan area, hurricane-induced loss produced a population that is more
white, affluent, and transitory than the pre-hurricane population. These changes resulted from the
disproportionate out-migration and slower return of lower-income and black residents from the
entire metropolitan area after the storms.

The following figures focus in on several demographic characteristics of New Orleans’ residents

prior to the storm. Figure 4 maps year 2000 median household income, poverty levels and
ethnicity, while Figure 5 depicts homeownership characteristics in that year.
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Mississippi. In contrast, counties along the Mississippi coast lost a sizeable share of
their white residents and homeowners after the hurricane, while other Gulf Coast metro areas,
especially those that gained residents, experienced relatively minor overall shifting in their
demographic profiles. Figure 6a maps poverty levels and median household income of coastal
Mississippi residents prior to the storm, as well as estimated storm surge and flooding. Figure 6b
shows population density and the percent of African American residents in the inundation areas
of coastal Mississippi by Census 2000 block groups. Figure 7 details by block group the percent
of renters and mortgage holders whose housing costs exceeded 40 percent of their gross income
in 2000 in Hurricane Katrina affected areas of coastal Mississippi.
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Alabama. Finally, in coastal Alabama, demographic change was not as remarkable as in
the two other affected Gulf States and not clearly attributable to the effects of the hurricanes.
The following figures depict several demographic characteristics of coastal Alabama residents
prior to the storm. Figure 8 maps population density and the percentage of residents over the age
of 65 in the year 2000, while Figure 9 indicates poverty levels, median household income, and
the percentage of African-American residents prior to Hurricane Katrina. Both images also
provide estimates of storm surge and post-storm flooding. Figure 10 details by block group the
percent of renters and mortgage holders whose housing costs exceeded 40 percent of their gross
income in 2000 in Hurricane Katrina affected areas of coastal Alabama.
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B. Pre-Hurricane Katrina: An Overview of the Commercial and
Recreational Fishing Industries in Louisiana.
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l. PRIMARY FISHING INDUSTRIES IN LOUISIANA

Louisiana’s commercial and recreational fishing industries constitute key components of the
national fisheries economy. In 2003, fishing, hunting, and boating had a total state economic
impact of $7.1 billion and provided 77,690 jobs (Reeves 2005). Of these industries, commercial
fishing had the greatest economic impact, injecting a total of $2.6 billion into the state's economy
and accounting for some 30,000 jobs (Louisiana Sea Grant 2005a). In this same year, the
recreational angling business generated $895 million in retail sales and employed 17,000 persons
(Louisiana Sea Grant 2005a; Reeves 2005). The charter boat industry in Louisiana is also
economically important. In 2003, saltwater fishery participants spent a total of $28 million on
charter fishing trips (Louisiana Sea Grant 2005a).

Shrimp, oyster, crab, menhaden, and finfish are the primary marine fisheries in Louisiana.
Farmed and wild crawfish, catfish, and alligator are also economically significant. The revenue
generated by the oyster (Eastern) and shrimp (brown and white) fisheries is the highest among all
the Gulf Coast states in which oysters and shrimp are commercially harvested. Between 2000
and 2004, inclusive, commercial landings in Louisiana had an average ex-vessel value of $329
million (Table 8).

Table 8. Commercial Landings in Louisiana (all species combined), Thousands
of Pounds (live weights), and Thousands of Current Dollars: 2000-2004

Year Pounds Value
2000 1,359,156 $420,975
2001 1,195,622 $347,247
2002 1,305,922 $306,726
2003 1,189,992 $294,352
2004 1,096,582 $275,065
<5 Year Average> | <1,229,455> <$328,873>

Source: NMFS SEFSC Accumulated Landings Database;
2005 data is preliminary.

Commercial Landings in Louisiana between 1995 and 2004. Between 1995 and 2004,
Louisiana’s fisheries (all species combined) produced 13 percent of the nation’s seafood harvest,
on average (Table 9). In 2004, commercial fisheries in Louisiana produced nearly 1.1 billion
pounds of fish (all species combined), with a value of $275 million (NMFS 2005a).
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Table 9. Pounds and Value of all Commercial Landings in the
United States and Louisiana: 1995-2004

Year Pounds Value Pounds Value % of Total % of
(all species), (in billions), (all species), (in millions), U.S. lbs. Total U.S.
U.S. U.S. Louisiana Louisiana from LA Value
from LA
1995 9,912,807,044 $3,826,360,342 1,128,577,118 $315,833,002 11.4% 8.2%
1996 9,643,821,438 $3,564,587,048 1,136,721,165 $270,800,782 11.8% 7.6%
1997 9,951,898,930 $3,592,218,307 1,425,886,505 $317,152,354 14.3% 8.8%
1998 9,332,712,602 $3,221,433,652 1,131,977,817 $311,855,620 12.1% 9.7%
1999 9,409,192,065 $3,575,730,880 1,524,728,384 $336,963,461 16.2% 9.4%
2000 9,142,633,213 $3,674,425,002 1,359,156,036 $420,974,997 14.9% 11.4%
2001 9,511,750,925 $3,243,655,393 1,195,622,124 $347,246,659 12.6% 10.7%
2002 9,428,867,963 $3,191,297,481 1,305,921,816 $306,726,051 13.8% 9.6%
2003 9,515,048,681 $3,371,930,855 1,189,991,546 $294,352,001 12.5% 8.7%
2004 10,084,780,228 $3,816,500,440 1,096,581,770 $275,065,335 11.8% 7.2%
<l0Year | g 593998 233> | <$3,508,517,784> | <1,249,516,428> | <$319,697,026> | <13.1%> | <9.1%>
Averages>

Source: NMFS 2005a.

Top Seafood-producing Ports. Plaguemines, Vermilion, Cameron, Jefferson,
Terrebonne, and Lafourche have long been the leading seafood-producing parishes in Louisiana.
Together, these ports account for roughly 83 percent of all seafood produced in the state each
year. The top producing ports in Louisiana for shrimp are: Venice-Empire, Dulac-Chauvin,

Grand Isle, Lafitte, Cameron, Delacroix, Delcambre, Intracoastal City, and Morgan City-

Berwick. The ports at Venice-Empire and Cameron are also top in oyster production.

Tables 10 and 11 below rank the top-producing ports in Louisiana in terms of landings and
value. Each also identifies the ranking of each port in relation to the top performing ports in the

United States (please note that the terms “value” and “revenue” are used interchangeably

throughout this report when referencing dollar amounts).

Historically, Empire-Venice has been a particularly productive port, ranking third in the nation in

terms of pounds landed in 2004, and sixth in terms of value.
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Table 10. Total Commercial Fishery Landings at Select Louisiana Ports

and Ranking* by U.S. Dollars: 2004

Port Parish U.S. Rank Value in | Poundsin

by Value Millions Millions
Empire-Venice Plaquemines 6th $60.2 379.0
Dulac-Chauvin Terrebonne 11th $42.8 40.4
Golden Meadow-Leeville | Lafourche 18th $31.6 26.1
Cameron Cameron 24th $27.6 243.1
Delcambre Iberia 36th $20.7 145
Intracoastal City Vermilion 39th $20.3 301.8
Delacroix-Yscloskey St. Bernard 50th $14.4 12.0
Grand Isle Jefferson 51st $14.2 12.5
Lafitte-Barataria Jefferson 59th $10.9 8.8
Morgan City-Berwick St. Mary 75th $ 6.6 17.8

* There are 97 ranked ports in the United States.

Source: NMFS 2005b.

Table 11. Total Commercial Fishery Landings at Select Louisiana Ports

and Ranking* by Pounds: 2004

Port Parish U.S.Rank | Poundsin | Valuein

by Pounds Millions Millions
Empire-Venice Plaguemines 3rd 379.0 $60.2
Intracoastal City Vermilion 5th 301.8 $20.3
Cameron Cameron 6th 243.1 $27.6
Dulac-Chauvin Terrebonne 23rd 40.4 $42.8
Golden Meadow-Leeville | Lafourche 35th 26.1 $31.6
Morgan City-Berwick St. Mary 44th 17.8 $ 6.6
Delcambre Iberia 50th 145 $20.7
Grand Isle Jefferson 53rd 125 $14.2
Delacroix-Yscloskey St. Bernard 56th 12.0 $14.4
Lafitte-Barataria Jefferson 62nd 8.8 $10.9

* There are 97 ranked ports in the United States.

Source: NMEFES 2005b.
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1. PRIMARY FISHERIES AND PRODUCTION LEVELS IN COASTAL
LOUISIANA: 1995 TO 2004

Shrimp Production. The commercial shrimping industry in Louisiana has historically

led the Gulf and the nation in shrimp landings (Figure 12).
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Figure 12: Shrimp Landings by Pounds and Region: 1995-2004.
Source: NMFS 2005a.

Over the past decade (1995-2004), shrimp landings in Louisiana have averaged 46 percent of all
shrimp landings in the Gulf of Mexico. These landings had an average ex-vessel value of $163

million (heads-on) (see Table 12).

In 2004, the most recent year for which national data are currently available, a total of 317
million pounds of shrimp worth $446 million dollars were landed in the U.S. In this same year,
134 million pounds or 42 percent of these U.S. shrimp were landed in Louisiana, with a value of
$139 million (heads-on) (NMFS 2005a). Of the five Gulf Coast states, Louisiana ranks first in

terms of shrimp production (NMFS 2005a).
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Table 12. Pounds and Value of Louisiana Shrimp* Harvest: 1995-2004

Year Pounds Value Percent of Gulf | Percent of Gulf
Harvest/Pounds Harvest/Value
1995 98,367,687 $167,140,630 41.9 35.5
1996 90,608,480 $128,030,131 40.2 30.6
1997 93,234,396 $149,894,267 43.8 32.8
1998 111,995,607 $159,176,385 42.4 32.8
1999 121,003,740 $171,481,148 50.0 35.8
2000 145,384,688 $253,032,194 50.4 38.6
2001 124,812,770 $187,968,710 48.5 37.8
2002 107,794,921 $141,213,327 46.1 36.6
2003 125,730,160 $135,152,868 49.0 37.0
2004 134,290,113 $139,157,862 52.2 37.9
<l0year | 1153051555 | <$163,226,500> <46.4> <3555
Average>
*Brown, White, and Other.
Source: NMFS 2005a.

As assessed for recent years, Louisiana’s shrimp fishery peaked in 2000, with 145 million
pounds of shrimp valued at $253 million dollars (Figure 13). However, ex-vessel prices paid for
Gulf of Mexico shrimp have been in a state of decline, with average per pound prices falling
from $2.26 to $1.64 between 1997 and 2002. As a result, gross revenue declined significantly
from $654 million to $381 million in this region during the period (NMFS 2004). This decline
relates in part to ongoing increases in seafood imports, especially shrimp, and concomitant
effects on local, regional, and national seafood market conditions.
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Figure 13: Louisiana’s Shrimp Harvest in Pounds and Value: 1995-2004.
Source: NMFS 2005a.

Oyster Production. Oyster production contributes significantly to Louisiana’s fisheries
economy. According to the Louisiana Department of Wildlife and Fisheries (LDWF), the
Louisiana industry is the largest in the nation. The majority of Louisiana-harvested oysters are
processed out of state or sent directly to restaurants. Over the past decade (1995-2004), oyster
beds in Louisiana have produced an average of 57 percent of all the oysters harvested in the Gulf
of Mexico. The average annual value of this ten-year harvest was $30 million dollars (Table 13).
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Table 13. Oyster Landings for Louisiana by Pounds and Value: 1995-2004

Year Pounds Value Percent of Gulf Percent of Gulf
Harvest/Pounds Harvest/Value

1995 13,800,076 $25,837,277 62.8 65.9

1996 12,934,925 $26,675,678 58.0 59.5

1997 13,221,705 $29,770,615 58.6 62.0

1998 12,856,173 $30,994,392 65.9 69.4

1999 12,128,187 $25,776,785 53.8 55.8

2000 12,702,767 $27,497,878 49.3 51.8

2001 15,132,631 $31,853,824 59.1 60.9

2002 13,961,579 $30,318,456 57.9 59.7

2003 13,606,883 $33,368,831 50.3 54.1

2004 13,902,704 $34,893,978 55.5 57.3
<l0Year | 13 494763> |<$20,698,771> <57.1> <59.6>
Average>

Source: NMFS 2005a.

Louisiana ranks first both in the Gulf and in the nation in terms of oyster production (NMFS
2005a). In 2004, a total of 27 million pounds of oysters valued at $72 million dollars were

landed in the U.S; 93 percent of these oysters came from the Gulf of Mexico, of which over half

came from Louisiana grounds (see Figure 14). Between 2002 and 2004, 62 percent of

Louisiana’s oyster harvest came from private leases (270,677 acres); and 38 percent from public

grounds (33,852 acres). The three-year value of these leases totaled $206,811,000 (private
grounds = $128,233,428; public grounds = $78,577,572) (LDWF 2005).
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Figure 14: Oyster Landings by Region: 1995-2004.
Source: NMFS 2005a.
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With regard to concentration of effort in oyster harvest and leased oyster acres, Plaquemines
Parish is ranked first, with 3,502 commercial permits and 40,600 acres. Terrebonne is second in
terms of permits and leased acres, with 92,023 acres and 2,238 permits. St. Bernard, Jefferson,
and Lafourche rank third, fourth, and fifth, respectively (LDWF 2005).

Unlike participants in the Louisiana-based shrimp industry, who often report struggling with
regulations (e.g., open seasons, species, and by-catch) and increasing competition from foreign
markets, Louisiana oyster harvesters have experienced relatively profitable and stable conditions.
Ex-vessel landings have remained fairly constant while product value has increased (Figure 15).
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Figure 15: Louisiana’s Oyster Harvest in Pounds and Value: 1995-2004.
Source: NMFS 2005a.

Aquaculture. Louisiana is also home to highly diversified aquaculture industries, and
these lead the nation in crawfish, oyster, and alligator sales. Tilapia, redfish, ornamental fish,
fish bait, minnows, and soft-shell crabs are also farmed extensively. Buffalo fish and gar are
important freshwater fisheries, some component of which is farmed. The Louisiana State
University Agricultural Center (LSUAC) reported that the total value of all aquaculture
production in the State of Louisiana equaled $212 million in 2004. This total includes farm
value plus value-added through processing and marketing (LSUAC 2004a).

39



Acreage for farm-raised crawfish in Louisiana fluctuates from season to season, as do harvest
and value (see Figure 16). For example, in 2002, the state had a reported 1,135 farmed and
1,068 wild crawfish producers, with over 106,650 acres of state land concentrated in Lafourche
and Terrebonne parishes devoted to production. In that year, nearly 74.5 million pounds of
crawfish were farmed, with a gross farm value of over $56.5 million. By 2004, there were 1,226
farmed and 1,481 wild crawfish producers, harvesting 78 million pounds of crawfish on 118,250
acres of state land. However, despite an increase in the number of landings, gross farm value
dropped to $46.5 million (LSUAC 2005a). In recent years, diminished production in the
crawfish processing sector is indicative of fewer channels for marketing small and medium
crawfish, amidst higher industry demand for large crawfish (LSUAC 2004a).

Fluctuations in acreage and production of farmed crawfish are partially attributable to the
success or depression of the previous season’s rice crops. In years when returns are poor, many
rice farmers will use their land for crawfish farming.
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The top five crawfish producing parishes in the state are: St. Martin, Acadia, Jefferson Davis,
Vermilion, and St. Landry. Together, these five parishes produced 67 percent of all farmed
crawfish in Louisiana in 2004 (LSUAC 2005a). Table 14 below lists the five study parishes and
identifies the extent of their involvement in crawfish aquaculture.

Table 14. Estimated Louisiana Crawfish Aquaculture Production by Selected
Study Parishes: 2004

Parish State State Crawfish | Crawfish [ Crawfish Crawfish
Ranking | Ranking | Producers | Acres Pounds Value
by Acres by

(of 10) | Production
(of 10)

Jefferson 0 0 0 0 0 $0
Lafourche 8 7 57 6,393 4,539,030 $2,723,418
Plaquemines 0 0 0 0 0 $0
St. Bernard 0 0 0 0 0 $0
Terrebonne 0 0 14 528 369,600 $221,760
5 Parish Total n/a n/a 71 6,921 4,908,630 $2,945,178
Percent of n/a n/a 6 6 7 7

State Total
State Totals n/a n/a 1,226 118,250 | 69,546,680 | $41,728,008

n/a = not applicable.
Source: LSUAC 2005a.

Louisiana is fourth in the nation in terms of channel catfish production. In 2004, 53 producers
farmed 31.5 million pounds of catfish on 7,525 acres of land, with a gross farm value of $21.4
million (LSUAC 2004a). Value and production of this product varies cyclically and seasonally.
Recently, value has decreased due to high volume of imported catfish filets and prolific catfish
production in neighboring Mississippi, Alabama, and Arkansas. The continued viability of this
industry reportedly depends on programs for channeling capital into new acreage (currently
diminishing), and providing financial assistance to new farmers wishing to purchase or lease
existing ponds as established catfish farmers retire (LSUAC 2004a). Catfish production in
Louisiana is most extensive in East Carroll, Franklin, Madison, Morehouse, Richland, Tensas,

and Washington Parishes, all of which are located in the northeast corner of the state. Residents
in the five parishes examined in this report are minimally involved in catfish production.

The value of farmed alligator continues to rise. Farmed alligator had a gross farm value of $14.2
million in 2002; in 2004, gross farm value was $18.4 million (LSUAC 2004a). Vermilion Parish
is the top producer of farmed alligator in the state, followed by Terrebonne and Lafourche
Parishes. In 2004, 298,981 feet of alligator with a gross farm value of $5,082,991 were produced
in Vermilion Parish. In that year, Terrebonne produced 199,981 feet of farmed alligator with a
gross farm value of $3,386,273; Lafourche produced 169,696 feet with a gross farm value of
$2,884,846 (LSUAC 2004c).
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I11.  RECREATIONAL AND COMMERCIAL FISHING INDUSTRIES AND
PARTICIPANTS IN LOUISIANA

Recreational and Charter Fisheries. Louisiana ranks in the top ten states in terms of the
number of registered recreational vessels. In 2004, there were 324,900 registered recreational
boats in Louisiana (LDWF 2005). Annual revenues from recreational angling and charter boat
fishing in Louisiana are substantial. In 2003, recreational fishing in Louisiana generated a total
of $895 million in retail sales, with a total state combined economic effect of $1.6 billion dollars
(includes multiplier effect). In that year, recreational fishing and associated marine services
supported 17,000 jobs, and paid out $395 million dollars in salaries and wages. Further,
recreational fishing generated some $120 million in sales and motor fuel, state, and federal
income tax revenues (American Sportfishing Association 2004).

According to the Gulf States Marine Fisheries Commission (GSMFC 2005), there were an
estimated 532 charter vessels operating in Louisiana in 2004. In that year, 1.1 million anglers
took a total of 4.8 million recreational fishing trips in Louisiana (NMFS 2005c). Figure 17
provides GIS analysis of the charter and support facilities located in Southeast Louisiana prior to
Hurricane Katrina.
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Figure 17


Commercial Fishery Participants. According to the U.S. Census Bureau (2004),
approximately 17,000 or 0.09 percent of the employed civilian population in Louisiana identified
farming, fishing, and forestry occupations as their primary source of income. This figure is
largely unchanged from the Census 2000 report (0.08 percent). However, empirical research
suggests that the actual number of commercial fishery participants in Louisiana may be higher
than recorded according to Census criteria. Many commercial fishermen work on a part-time
basis, supplementing their incomes with second or even third jobs, and, therefore, do not claim
fishing as their primary occupation.

Preliminary data released in 2004 by NMFS (Southeast Region) indicate a total of 8,433
commercial fishery participants in the State of Louisiana (1,033 federal permits and 7,400 state
licenses). Of the federal permits, 757 were for shrimp (NMFS SEFSC 2004). In that same year,
the LDWEF reports a total of 7,679 resident shrimpers (commercial and recreational combined) in
the State of Louisiana. In 2005, the number of state licensed shrimpers (combined) dropped to
6,694 (LDWF 2006a). Figure 18 provides GIS analysis of the commercial fishing permit holders
located in coastal Southeast Louisiana and areas affected by Hurricane Katrina.
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Terrebonne, Jefferson, Lafourche, Plaguemines, and St. Bernard Parishes have the highest

number of resident shrimp license holders in the state; some 66 percent of all state shrimpers
reside in these parishes (LDWF 2006a). In all, there were 4,935 state-licensed vessels and 4,767
state-licensed commercial fishermen (all species combined) with addresses in these parishes
when Hurricane Katrina made landfall (Table 15) (LDWF 2006a).

Table 15. Commercial Shrimp Licenses in Louisiana by Parish (Top 12): 2005

Parish Rank by | Number of | Percent of Change in # % Change
Number of [ Licenses Statewide between 1989 between 1989
Licenses 2005 Total and 2005 and 2005

Terrebonne 1 1,234 18.4 (1,428) -53.6%
Jefferson 2 1,120 16.7 (1,836) -62.1%
Lafourche 3 901 13.5 (1,078) -54.5%
Plaquemines 4 732 10.9 (279) -27.6%
St. Bernard 5 437 6.5 (698) -61.5%
St. Mary 6 239 3.6 (476) -66.6%
St. Tammany 7 235 3.5 (394) -62.6%
Orleans 8 217 3.2 (535) -71.1%
Vermilion 9 210 3.1 (393) -65.2%
Iberia 10 189 2.8 (370) -66.2%
St. Charles 11 165 2.5 (224) -57.6%
Cameron 12 133 2.0 (202) -60.3%

Remaining - 882 13.3 (913) -49.1%

46 Parishes

Combined

Statewide -- 6,694 100.0 (8,826) -53.5%

(58 Parish)

Total

Source: LDWF 2006a.
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C. Hurricane Katrina: Louisiana State Fisheries Impact

I. GEOGRAPHY OF STORM SURGE AND WINDS ASSOCIATED WITH
HURRICANE KATRINA

Hurricane Katrina, one of the most destructive storms in our nation’s history, made
landfall along the Central Gulf Coast on August 29, 2005. With rain bands up to 300 miles long,
an eye 32 miles wide (ten is typical for a storm of this magnitude), and winds extending roughly
105 miles from its center many Gulf Coast communities experienced extensive damage. In
Louisiana, the eye passed near Buras and Empire with Category 4 winds. As the pin-wheeling
storm crossed the Breton and Chandeleur Sounds to the east, it decimated thousands of acres of
oyster reefs and wetlands.

Figure 19 depicts, at the level of block groups, the pre-Katrina distribution of the year 2000

population in Southeast Louisiana in relation to the storm surge, inundation, or flooding
associated with Hurricane Katrina.
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