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ABSTRACT

Based on interviews with representatives of
state, local and federal ageéncies and with
private interests, this papers reviews and
assesses the responses made in Louisiana to the
related problems of land subsidence and coastal
erosion, The paper begins with a short review of
the scientific evidence which indicates that
Louisiana is losing more than 40 square miles per
vear to these phenomena. The paper then examines
the process by which the various agencies
involved have created policies and programs for
addressing the problems of subsidence and
erosion. The authors then enumerate the various
strategies which have been adopted. The paper
concludes with a few observations on the adequacy
of the state, federal, local and private
responses.

INTRODUCTION

Louisiana is annuallyv losing a portion of its
coastline. Some estimates put that loss at some
fifty sguare miles per year. 1In a broad sense,
this submersion of Louisiana coastline by the
Gulf of Mexico can be traced to two related but
somewhat different physical phenomena--subsidence
and coastal erosion. Both processes have merited
scientific attention in the past with only )
limited publiec policy concern, vet so rapid has
the rate of land loss accelerated over the last
several decades that public concern to resolve

- the dilemma in some acceptable manner has become
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wi-despread, : :

This paper examines what the response of
Louisiana has been to this quite significant land
loss. 1In stating that we will be examining the
response of Louisiana, we are not implying that
we will be focusing only on the activities of the
state government of the Louisiana. Quite the
contrary, our research has indicated that in
terms of land loss in coastal Louisiana
“"response” has to be viewed quite broadly.

Indeed the Louisiana response to this
environmental problem must be interpreted as
including the projects and activities of a
diverse group of actors, We have identified
public and private entities at the local, state,
and national levels which are involved in the
response to the coastal land loss in Louisiana.
For example, the U, S. Army Corps of Engineers
(ACE) is presently conducting feasibility studies

_~ coastal Louisiana.

for controlled diversions of the Mississippi
River into Lake Pontchartrain and the Barataria
Basin. ‘Although these studies are part of a
project requested more than two decades ago, they
have become noticeably prominent at present, The
State response in the form of a Coastal
Protection Trust Fund was enacted in 1980 angd-
developed in the form of a master plan by 1984,
This year the Trust was increased by $50 million
over the original allocation of $35 million. p¢
the local level, parishes confronted with logses
of productive marshland have instituted action
plans designed to dawmpen the impacts associated
with subsidence and erosion.

Based on a review of the literature and
interviews, this paper is comprised of three
sections, Section 1 looks at land loss in
We review the evidence and
examine the causes which have been suggested,
Section 1 also elaborates on the socio-economic
consequences of the pbenowenon., Section II
identifies the numerous actors involved and the
processes and policies that have been adopted,
The paper concludes with Section III which offerg
our analysis of the adequacy of the responses,

LAND LOSS IN COASTAL LOUISIANA

Land loss in coastal Louisiana is & complex
phenomenon., No single factor can be cited as the
sole cause., The factors suggested as being
casusative in this case are both natural and
anthropogenic.

The broad expanse of Louisiana's coastal
wetlands have arisen from the discharge of
sediment and nutrient laden waters spilled by the
lower Mississippi River as it meandered over the
lowlying flood plain (Coastal Environments, Inc.,
1982). The present bird foot delta which is
constrained from further course changes by river
and distributary levees has passed its peak delta
building stage, and is undergoing a period of
natural decline, Navigation and flood control
structures built along the River's channels have
precluded supply of nutrient-rich sediments to
interdistributary marshes and hence have been
found to be subsiding. In addition canals which
have been excavated in the course of expioring
for oil and gas deposits underlying the marsh
have enabled saline waters to intrude into
interior marsh habitats. Fresh water and
intermediate salinity marsh plant communities
have been relocated landward, Channel erosion
along the unprotected canal walls has also
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contributed to an increase in wetlands loss,

Aer fal surveys taken over the last two decades
have provided evidence by which the increasing
rate of coastal land loss has been measured, In
1974 it was estimated that coastal wetlands were
eroding at a rate of 16 square miles per year; by
1983 the rate of annual wetland loss was
estimated between 40 and 50 square miles
(Louisiana State and Senate Natural Resources
Committee, 1981; Coastal Eavironments, Inc.,
1982).

The cumulative impacts of subsidence and
canal excavation have been exerted differentially
across the coastal region, The Coastal Protection
Task Force has reported that Terrebonne Parish
has lost as much as 42% of its barrier 1island
acreage (1984).

The present rate of subsidence has
contributed to a rise In relative sea level at a
rate estimated to be one meter per century (Barth
.and Titus, 1984) If carbon. dioxide accumulation
in the atwmosphere resulting from fossil fuel
combustion leads to a global warming through the
“greenhouse effect™, eustatic sea level could
rise as much as four feet by 2100 (Barth and
Titus, 1984). There is some evidence that the
rate of sea level rise has increased in recent
decades (Aubrey, 1984), This may have
exacerbated the land loss problems in Louisiana.

There are several categories of negative
consequences associated with coastal land loss in
Louisiana. Below we will briefly elaborate on
five of the more importanti 1) the land itself,
2) loss of economic activities associated with
the wildlife and habitats of coastal Louisiana,
3) losses of state revenues derived from ainerals
on submerged lands, 4) salt water intrusion into
the water supply of metropolitan areas, and, 3)
decreased protection from storm (hurricane)
damage.

These categories are generally supported by a
statement from a joint report from the Louisiana
Senate and House Committees on Natural Resources.

The impact of such land loss can be directly

translated into millions of dollars in

revenues lost to the state fisc and to its
citizens, The economic impact extends to.
coastal demographics--services distrupted if
not terminated; homes, business and
industries displaced by encroachment by the

sea, hurricane protection wiped out (1981).

Ia considering land loss 1in Louisiana, the
most important fact to remember is that we are
discussing wetlands, This is important because
wetlands tend to be one of the most biologically
productive environments. As will be seen
shortly, they make economic contributions in many
wavs, Also important to remember is a second
fact--"South Louisfana's 6,5 million acres of
coastal wetlands accout for 40% of the nation’s
marsh ecosystems,” (Davis, 1983)

Some idea of the magnitude of the problem
merely in terms of the land to be lost can be
‘gained from some rather startling sratistics,
Given current rates of land loss to subsidence
and erosion (for the moment ignoring the
possibility of increase in the rate at which sea

level is rising, Plaquemines Parish will have
disappeared beneath the surface of the Gulf of
Mexico in approximately 50 years; Terrebonne in
approximately 100 years (Louisiana Senate and
House Natural Resources Committees, 1981). These
statistics say nothing of the non-market values
of the resources which will be lost (Gosselink,
1984y,

One of the most important aspects of the
coastal Louisiana marsh/wetlands environment is
its ability to sustain a large variety of
economically-important species, These include
shellfish and finfish as well as fur-bearing
animals. Also important are the fish, fowl, and
game animals which support a thriving sports
hunting and fishing industry.

This Louisiana fishery is dependent primarily
on the American oyster (Crassostrea virginica
(Gmelin)). In recent years approximately 200,000
acres of oyster beds have been harvested by more
than 1300 fee paying lease holders, These
oystermen produce on average 9 milliom pounds of
peat with an exvessel value of $3 to $4 million.
(Davis, 1983)

The continued existence of this fishery is
threatened by land loss because of the dual
threat of saline intrusion; not only is -the
oyster drill (Thais haemastoma canaliculata
(Gray) able to invade previously protected ovster
habitat but vital low salinity seed oyster
habitat will be lost (Chatry et al., 1983).

Like oysters, brown and white shrimp (Penaeid
sp.) are dependent on marshes and wetlands
primarily for the nursery habitat and food
resources that they provide for anadramous
postlarvae, With an annual value in the tens of
millions, this is Louisiana's most important
commercial fishery. (Davis, 1983) Several of
Louisiana's small coastal ports consistently rank
among this nation's top ports in terms of the
value of the shrimp landings., (NMFS, 1984, 1983,
1983; Craig et al., 1979) ’

The economic value of Gulf menhaden
(Brevoortia patronus), which is also estuarine
dependenc, is related to 1its high oil content.
After capcture, this species 1is processed into
fishmeal and fisholl for use as animal feed.

This fishery harvests between 600 million and 1+
billion pounds annually, which equates with a
dollar value of approximately $10 million (Davis,
1983, .

An aspect of the coastal Louisiana econoay
which i{s not widely known is its production of

" pelts from marsh dwellers such as the miskrat and

the anutria (3 fur bearer accidentally introduced
from Argentina)., This small area of the United
States produces approximately 65X of the
country's annual harvest of furs. In so doing,
it provides important winter employment for
several thousand trappers. The value of the
yearly harvest can top $24 million (Davis, 1983).
Davis (1983) has indicated the importance of

the area's sporting species to the economy of
Louisiana. By sporting species we are referring
to the waterfowl, game, and fish which are valued
by sportsmen. His calculations placed the
species annual contribution to the Louisiana
economy at between $175 and $200 million.

" Another source of potential economic loss for
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Louisianans pertains to revenues of the state
povernment derived from mineral resources (i.e.,
611 and gas) on state lands. Part of these lands
are in the ocean in the area between the
shoreline and the outer edge of the three-mile
rerritorial sea, Resources beyond the three-mile
line fall under the Jjurisdiction of the federal
government, With jurisdiction over fossil fuels
comes the right to garner royalty and bonus
payments., An unresolved issue is, 1if the
coastline of Louisiana continues to recede, will
the state lose revenues as resources currently
under their jurisdiction technically become part
of the purview of the U.S. Department of the
Interior? 1If so, Louisiana could lose hundreds
of millions of dollars in revenues (Louisiana
Geological Survey, 1985).

Saltwater intrusion can also cause economic
losses, As the coast moves landward, saltwater
can intrude inland through the marshes and up the
rivers and streams, Houma, in Terrebonne parish,
has already experienced elevated salinity levels
in its water supplies during the summer months
(Terrebonne Parish Government, 1985)., The city
of New Orleans has expressed some concern that
their water intake in the Mississippi river might
be threatened (New Orleans Planning Commission,
1985). .

Finally, the wetlands and barrier beaches of
the coast ptotect inland areas from the periodic
ravages of storm and hurricane surges. Without
the protection of these impediments to storm
surge one could expect major increases in the’
costs associated with natural disasters either
from increased damages or increased protection
costs, For example, if, as projected, Terrebonne
Parish were to lose its barrijer islands, "drastic
increase in the cost of providing hurricane
protection for the 200,000 residents of the

Terrebonne-Lafourche Metro Area can be expected”

(CPTF Report, 1984),
. THE RESPONSE TO COASTAL LAND LOSS

The public's emerging awareness and its
transiation into political concern for coastal
land loss has been sparked primarily by three
factors: fishermen's and trapper's visual
observations of water encroachment upon
commercially exploited wetlands; belief that
subsidence could lead to a landward relocation of
the boundary separating lLouisiana's territorial
waters from those of the federal governments; and
finally, the communication by Dr, Sherwood
Gagliano of the implications of incremental land
loss to residents of coastal Louisiana in terms
understandable to the affected public.

Gagliano's characterizatjon of rates of land loss
calculated for several coastal parishes as vears
remaining for each region is credited with
galvanizing local interests into action (LSU,
Center for Wetlands Research, 1985; Plaquemines
Parish Government, 1985). .

This public awareness has been converted into
policies and projects at all levels of
government, Those closest to the problem, that
is the coastal parishes, have been the most
active, The two most threatened parishes are
Plaquemines and Terrebomne. Each is projected to
have little more than half a century remaining,
Both parishes have initiated programs designed to
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dampen the major impacts assocfated with lang
loss. The program of Plaquemines Parish enjoy
unanimous political support., It has incorporateg
the use of several freshwater siphons to retarq
saline intrusion. It is also actively Promoting
the use of strategic breaks in the levees along
the river by the ACE to build new wetlands,
Earlier efforts included an attempt to replenisp
sediment along the Chandeleur Island barrijer
chain, but were vetoed by the National Park
Service (Plaquemines Parish Government, 1985),

To provide sufficient time to conduct a fina}
retreat from the encroaching waters, & barrier
dike is under consideration., It 1is expected thag

" the parish will have to be abandoned when waves

begin to lap against this levee. 1In addition ¢to
structural and nonstructural options, Plaquemineg
Parish is also conducting a vigorous education
campaign (Plaquemines Parish Governmment, 1985),

Terrebonne Parish lies to the west of the
Mississippi River, The region at present is
experiencing a variety of subsidence related
problems. To address these interrelated problemg
the parish has devised a comprehensive response
that has sparked a good amount of interest
statewide. The parish plan is driven by four
program goals; 1) develop a comprehensive dara
base; 2) educate the public; 3) preserve the
wetlands; and 4) preserve the barrier islands,
Achlevement of the data base goal will include
tasks such as an inventory of sand resources, a
marsh valuation study, and an oyster
contamination study. The broad education program
includes slide presentations, handouts, use of
billboards, the development of a foundation to
support barrier island conservation and a
curriculum for junior high school., The
preservation wetlands involves fourteen separate
management efforts which include- private
companies (e.g. Tenneco La Terre), state agencies
(e.g. Louisiana Department of Wildlife and
Fisheries, Department of Natural Resources) and
federal agencies (e.g. ACE, EPA). Progress in
barrier island beach nourishment and
stabilization has been made. By 1983 the parish
had completed two restoration plans. While the
parish awaits completion by the ACE of its
wetlands studies, the main focus for its
activities will remain barrier island
Testoration. However, the most provocative
project proposed by the parish for protecting the
wetlands consists of a closure dike program first
suggested by the ACE as a possible structural
remedy, A closure dike once in place would
resemble a polder that would provide tidal
exchange. The state office of coastal zone
management has undertaken a study to evaluate the
practicability of this proposal,

At the state level, several executive
agencies have been involved. So have the two
houses of the Louisiana legislature.

By 1981 several state legislators had become
aware of the magnitude of the land loss problem,
Fearful that the state stood to lose oil and gas
royalties if the state-federal boundary should be
moved landward, Senator Samuel Nunez instructed
one of his staff to prepare a report on the
problem with a list of recommendations. Pursuant
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to the preparation of this report, legislation
was enacted which provided for a Coastal
Protection Trust Fund with an endowment of $35
million for project development (CPTF, 1982).
The responsibility for project management was
accorded to the Louisiana Geological Survey of
the Department of Natural Resources. Two years
after passage, Senator Nunez held hearings in
August of 1983 to review the progress made.
Distressed both by the interest earned by the
trust fund and by the absence of any project
under development or any plan for implementing
the legislation, the Geological Survey was given
90 days to produce a master plan.

The state's master plan, developed in 1984,
is separated into two distinct five-year phases
Phase 1 program elements include the :
implementation of existing projects, barrier and
shoreline restoration projects, coastal
vegetation program, and the development of a
wetland protection program. It has been
estimated that barrier island stabilization will
require $131 million for the first five years.
Phase 11 program elements include beach
nour ishment projects, dune vegetation and
stabilization, and implementation of the wetland
protection program. This latter element presents
severe obstacles for the state program which will
require extensive intergovernmental cooperation
to overcome, This is because the issues to be
dealt with in wetlands management are much more
difficult than those in the shoreline protection
and barrier islands stabilization phase.
(Louisiana Geological Survey, 1985)

As the state's response to land loss has
gained momentum, Interested legislators have
coalesced into an informal group known as the
“coastal caucus”, They have toured severely
impacted areas of the coast and have kept abreast
of agency developments., Generally, the caucus
has served to broaden the base of political
support in south Louisiana and maintain interest
in the land loss issue. In the 1985 legislative
session, for example, an additional $50 million
was allocated to the Coastal Environment
Protection Trust Fund from funds held in 2scrow
pending the settlement of litigation between the
United States and Loulsiana over revenues from
oil and gas deposits which underlie the current
three-mile line in the Gulf of Mexico.

The federal presence in coastal Louisiana is
primarily the result of efforts undertaken by the
ACE to protect the Lower Mississippi River
floodplain from periodic flooding, to maintain
navigable waterways including inland ports, and
to provide protection for the port city of New
Orleans., The ACE has been involved in studies of
the Louisiana coastal region since 1967 when both
the U.S. Senate and House committees adopted
identical resolutions empowering the ACE to
“determine the advisability of improvements or
modifications to existing improvements in the
Coastal area of Louisiana in the interest of
hurricane protection, prevention of salt water
intrusion, preservation of fish and wildlife,
prevention of erosion, and related resource
purposes”. Since 1967 the ACE has sponsored a
Number of environmental studies of the coastal
drea. In addition to ACE studies, research has

been undertaken by the U,S. Fish and Wildlife
Service, the Louisiana Department of Wildlife and
Fisheries, the National Marine Fisheries Service,
and the Center for Wetland Resources at Louisiana
State University. Since 1980 the ACE has
published several studies of {mportance to the
land loss problem. These include feasibilicy
reports on freshwater diversions from the
Mississippi River into Barataria and Breton Sound
Basins as well as for discharge into Lake
Pontchartrain (ACE, 1985).

The river diversion projects at Caenarvon and
Davis Pond locations are especially appealing for
several reasons, They will 1) help to retard
saline intrusioan and help restore valuable oyster
habitat, 2) provide sediment for marsh creation
which offset subsidence, and 3) provide valuable’
engineering guidance for the state coastal
protection program. Under current funding
agreements the state will pay for the diversion
structure's operating costs, Research undertaken
by the Department of Wildlife and Fisheries has
confirmed the relationship between the 15 ppt
isohaline contour and oyster productivity. The
timing and rate of discharge of the river
diversion, scheduled for completion by 1986, 1is
important to optimize oyster harvests (Chatry,
1985). .

Although river diversions have been discussed
for decades, they have failed to meet either
economic feasibility tests (i.e, benefit-cost
ratio greater than unity) or sociopolitical
acceptance. The present ACE practice for
estimating and measuring project benefits umder
the Water Resources Council's "Principles and
Guidelines” does not avail itself to the
inclusion of the extramarket social benefits and
values endemic to wetlands.

The state has started to review conceptual
and operational techniques for natural resource
valuation. When complete, these studies should
help to aid the revision of benefit-cost
procedures used in project evaluation in the
coastal protection program. Although it is
constrained in practice by the limitations of
"Principles and Guidelines"”, the ACE has
encouraged the use of new economic valuation
techniques and has supported methods for ranking
wetland functions and values., A revision of
wetland evaluation techniques is an important
aspect of the second phase of the state's master
plan because a priori agreement should be reached
on the comparative social benefits and costs that
each potential course of action generates.

Another federal agency involved in the

. coastal protection program is the Federal

Emergency Management Administration (FEMA).
Although 1t does not play a direct role in the
coastal protection program, -its separate
activities affect coastal policies., Through its
insurance programs, FEMA sets the rates for .
coastal properties within membership categories.
Risk assessments are based upon hindcasts of
hydrological and meterological records and rates
are determined to reflect the established rates.
The primary private participants in the
Louisiana response have been from academic
institutions (and perhaps better labeled as

quasi-private) and major land holders, Pfimarily
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o1l and gas exploration companies, in southern
Louisiana.

The primary academic actors have included
LSU's Center for Wetland Resources and the Gulf
South Research Institute. 1In a jointly published
document in 1982, these two institutions stated
their reservations about the states approach to
land subsidence and coastal erosion, Succinctly,
they argued that Louisiana was approaching the
problem from a position of basic ignorance.
Further, given the complexity of coastal
processes in the state's wetlands, this could
only lead to failure. Correspondingly, the
GSRI-LSU approach would see greater amounts of
available funds dedicated to research on the
region. Specifically, they proposed that it was
necessary to better understand the processes at
work in the region., Based on this improved
understanding, it would then be possible to
construct a model of wetlands loss. Then using
the model it would be possible to predict future
conditions and suggest appropriate managewment
alternatives, The cost of the this effort was
projected at between $450,000 and $550,000.

(Gulf South Research Institute and LSU, 1982)

Also, LUMCON, the Louisiana University Marine
Consortium, should be considered among the
important academic players (Boesch, 1982),

Tenneco is one of the largest land owners in
southern Lousiana. As elsewhere, Tenneco is a
ma jor corporation involved with a variety of
natural resources, One of it major holding is
LaTerre near the city of Houma. Primarily
concerned with the exploitation of oil and gas
resources, Tenneco-lLaTerre also manages its
extensive wetlands for wildlife resources which
can be trapped or hunted.

Tenneco's LaTerre project is basically one of
mitigation banking, The company is setting aside
5,000 acres which will be protected by weirs,
bulkheads, and mud dams. These lands will be
used to offset losses to wetlands resulting from
0il canals that they dredge (Anonymous, 1984),

From the above discussion, it can be seen
that a variety of strategies have been adopted by
those taking part in the Louisiana repsonse to
subsidence and erosion. There are several
strategies which have been adopted or are
seriously being considered to counter the problem
of iand loss. Among these are beach nourishment,
fresh water diversions, dikes and polders,
mitigation measures and additional study. While
most of these are quite different reactions to
the problem, in most cases they are not mutually
exclusive,

Indeed most of the strategies are suggested
in the Coastal Protection Trust Fund (CPTF)
plans, In this regard, the CPIF can be viewed as
the keystone., That is, it is generally
establishing the acceptable boundaries for
activities, It was seen above that many of the
strategies which have been endorsed by inclusion
in the project list of the CPTF are being carried
out much more expeditiously by other entities.

As part of the general strategy of
forestalling barrier beach erosion until such
time as concerted marsh management can be
under taken, both the state of Louisiana and the
parish of Terrebonne are working on sand ’

e

nourishment projects.

To counter the sediment lost to the marsheg
because of the channelization of the Missiseippy,
one of the favored strategies is that of fresh
water diversions., That is, it is argued that
facilities should be constructed to enable the
periodic diversion of sediment-rich waters jinto 2R -
the marshes. This approach is predominantly at . B
the discussion stage, but it is one favored by 1
virtually all of the agencies and private
individuals we had contact with,

1t has been suggested that a system of dikes X
and polders could alleviate the problem. This = .
approach, basically turning the south of =
Louisiana into a Netherlands on the Gulf of :
Mexico is predominantly favored by Terrebonne
Parish. It is their objective to build a systenm
of dikes and polders virtually across the breadth
of the state—from Texas to Mississippi,
(Terrebonne Parish Government, 1985)

Mitigation is another strategy. This 1is
Tenneco-LaTerre's ma jor contribution to the
Louisiana response, They are attempting to B O
rebuild wetlands destroyed by canal dredging, 3

The Corps of Engineers is probably the wost
significant agency stressing the strategy of more
study. They have recently funded a number of
studies to look at the severity of the land loss 3
problem in southern Louisiana. These studies 2-
will include an analysis of the potential )
remedies, What is interesting about these
studies is that they were originally authorized
in 1966 (ACE, 1985). They are joined by the
academic interests involved. : :

CONCLUSIONS -

One of the recurring themes in the debate
over which courses of action to pursue for 3
coastal protection is the limited scientific -
knowledge available on the structure and function ‘é =
of coastal ecosystems. Given the strong public . -
pressures for projects to be undertaken :
expeditiosly, intergovernmental cooperation will
be critical for the exchange of valuable
technical information and experience. Meetings
among university researchers, state agencies and
federal agencies have been frequent, yet a well
defined planning philosophy within which the E-
complex issues associated with coastal protection e
can be implemented has vyet to emerge.

What we have found is that there has been a .
broad recognition of the land loss problems of 3
coastal Louisiana. This recognition has
generated a variety of responses by public as
well as private actors at the federal, state and
local levels.

There are two primary lessons to be learned
from the Louisiana experience, First, with any
acute and predictable environmental problem such
as this, the "response” will be the aggregate of
many responses emanating from all levels. The
agencies are there and they have jurisdictions
and regulatory mandates pertinent to the
problem. Further, the agencies are unwilling to
ignore the problem while others act. Inaction
could result in a loss of bureaucratic "turf” or
flexibility. Thus environmental problems of this
sort will always generate and require an
intergovernmental effort,

Second, the federalism or intergovernmental
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aspect, while necessary can create a problem.
That problem is derived from the anomalies that
exist in the planning horizons of the various
agencies taking part in the response, We have
stated that the most active agencies have been
the local parishes. In part this reflects their
planning horizons. While most of the relevant
actors can agree on what should be done, they
cannot agree on when and at what pace it should
occur, Understandably, the parishes want
something done now. Federal agencies do not
labor under the same urgency.

Unfortunately, there appears to have been
some animosity generated because of these
different planning horizoms. If they are not
mediated, the efforts in coastal Louisiana could
be wasted, The enormity of the problem requires
that all those who have been involved cooperate
to the fullest extent possible. If it does not
continue to be a "federal”™ response, the
activities to counter land loss in Louisiana will
probably be im vain,
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