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The Biological Services Program was established within the U.S. Fish
and Wildlife Service to supply scientific information and methodologies on
key environmental issues that impact fish and wildlife resources and their
supporting ecosystems. The mission of the program is as follows:

e To strengthen the Fish and Wildlife Service in its role as
a primary source of information on national fish and wild-
1ife resources, particularly in respect to environmental
impact assessment.

e To gather, analyze, and present information that will aid
decisionmakers in the identification and resolution of
problems associated with major changes in land and water
use.

o To provide better ecological information and evaluation
for Department of the Interior development programs, such
as those relating to energy development.

Information developed by the Biological Services Program is intended
for use in the planning and decisionmaking process to prevent or minimize
the impact of development on fish and wildlife. Research activities and
technical assistance services are based on an analysis of the issues a
determination of the decisionmakers involved and their information needs,
and an evaluation of the state of the art to identify information gaps
and to determine priorities. This is a strategy that will ensure that
the products produced and disseminated are timely and useful.

Projects have been initiated in the following areas: coal extraction
and conversion; power plants; geothermal, mineral and oil shale develop-
ment; water resource analysis, including stream alterations and western
water allocation; coastal ecosystems and Cuter Continental Shelf develop-
ment; and systems inventory, including National Wetland Inventory,
habitat classification and analysis, and information transfer.

The Biological Services Program consists of the Office of Biological
Services in Washington, D.C., which is responsible for overall planning and
management; National Teams, which provide the Program's central scientific
and technical expertise and arrange for contracting biological services
studies with states, universities, consulting firms, and others; Regional
Staff, who provide a link to problems at the operating level; and staff at
certain Fish and Wildlife Service research facilities, who conduct inhouse
research studies.
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PREFACE

The purpose of the ecological characterization was to coampile
existing information about the biological, physical, and social
sciences for the Mississippi Deltaic Plain Region of Louisiana and
Mississippi. Decisiommakers, among others, may use this report for
coastal planning and management. This is one of a series of charac-
terizations of coastal ecosystems that will be produced by the U.S.
Fish and Wildlife Service. Additional studies include the Chenier
Plain of Louisiana and Texas, the sea islands of Georgia and South
Carolina, the rocky coast of Maine, the coast of northern and central
California, the Pacific Northwest (Oregon and Washington), and the
Texas barrier islands.

This project was conducted under Contract FWS 14-16-0009-78-095.
Funding was provided by the Bureau of Land Management and the U.S.
Fish and Wildlife Service. Results of this study are to be used in
planning for Outer Continental Shelf oil and gas development.

Any suggestions or questions regarding this publication should be
directed to:

Information Transfer Specialist
National Coastal Ecosystems Team
U.S. Fish and Wildlife Service
NASA Slidell Computer Conplex
1010 Gause Boulevard

Slidell, Louisiana 70458

This report should be cited:

Larson, D.K., D. Davis, R. Detro, P. Dunond, E. Liebow, R.
Motschall, D. Sorensen, and W. Guidroz. 1980. Mississippi Deltaic
Plain Region ecological characterization: a socioeconomic study.
Vol. 1. Synthesis papers. U.S. Fish and Wildlife Service, Office of
Biological Services. FWS/ORS-79/05.
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INTRODUCTION

Within the complex Mississippi Deltaic Plain Region (MDPR), there has been
rapid economic growth and development during the past half-century. Much of this
growth has been associated with hydrocarbon development both onshore and, more
recently, offshore. As the MDPR has developed there has been increasing concern
over the potential for serious environmental imapct. In 1953, the Outer
Continental Shelf Land Acts (67 Stat. 462) was passed, establishing Federal
jurisdiction over the submerged lands of the continental shelf seaward of state for
administering Outer Continental Shelf (OCS) mineral exploration and development.
The Secretary was empowered to formulate regulation so that the provisions of the
Act might be met. In conjunction with this authority, the Department adopted
three overall minerals-management goals: (1) receipt of fair market value for the
minerals leased; (2) orderly development of resources; and (3) protection of the
environment. Subsequent to the passage of the OCS Land Act of 1933, the
Secretary of the Interior designated the Bureau of Land Management (BLM) as the
administrative agency for leasing submerged Federal lands, and the United States
Geological Survey for supervising production. The Bureau of Land Management
was also designated by the Secretary as lead agency for environmental studies
pertaining to development of OCS oil and gas resources.

The Submerged Lands Acts (67 Stat. 29) set the inner limit of authority of the
Federal Government by giving coastal states jurisdiction over mineral rights in the
seabed and subsoil of submerged lands adjacent to their coastline out to a distance
of three nautical miles. There are two exceptions, Texas and the Guif Coast of
Florida, where jurisdiction extends to three leagues based on terms for admission to
statehood.

The National Environmental Policy Act (NEPA) of 1969 requires that all
Federal agencies utilize a systematic, interdisciplinary approach which will insure
the integrated use of the natural and social sciences in any planning and decision-
making that may have an impact on the human environment. Subsequent
modifications of NEPA, which became effective July |, 1979, call for a greater
emphasis on scoping or issue identification in the environmental planning process,
to avoid the excessive informational burden that had characterized previous impact
assessment efforts.

The United States Fish and Wildlife Service (FWS) has developed an
ecological characterization approach for describing coastal zone areas of the
United States and its territories. "Characterizations provide descriptions of the
socioeconomic features, biological resources, and physical processes that comprise
a particular coastal ecosystem. Descriptions, where possible, are both quantitative
and qualitative in nature. This information is integrated into a functional
framework to provide an understanding of the interrelationships of the ecosystem"
(Johnston 1978:692). In a Memorandum of Understanding (MOU), the BLM and the
FWS agreed that in the course of the Ecological Characterization Study for the
MDPR, socioeconomic programs should receive special attention because of
extensive oil and gas activities and their impact on the area (BLM/FWS MOU [4-
16-0009-78-944).



THE MISSISSIPPI DELTAIC PLAIN REGION SOCIOECONOMIC CHARACTERIZATION

For the purposes of this study the MDPR has been defined to include only
fourteen of the southern Louisiana parishes and the three southernmost coastal
Mississippi counties (Figure |). Most of this study area is characterized by a
mixture of land and water distinguished by the absence of notable relief and is a
result of the Mississippi River deposition. For centuries, sediment-laden water has
fanned out along the coast creating the deltaic environments.

East of Vermilion Bay, sediment accumulation has resulted from the sequen-
tial development of a delta system. Known as the Deltaic Plain, the area is the
site of a series of seven deltaic lobes extending seaward at different times during
the last 5,000 years. Except for the modern "bird-foot" delta, each lobe advanced
into the shallow waters of the continental shelf and was distinguished by numerous
distributaries (Kolb and Van Lopik 1958). These channels continued to bifurcate,
thus aiding the ‘distribution of the river sediments and progradation of the coast.
Through time, the recurring channel changes created the intricate "horse's tail"
pattern, levee fingers extending into the wetlands. Fluvial-marine materials
deposited in the prodelta, interdistributary, and intradelta environments built up an
estimated 75% of the Deltaic Plain (Kolb and Van Lopik 1958). Most of this land is
an abandoned subdelta composed of alluvial ridges, beaches, marsh and water
surfaces, where accretion has been replaced by subsidence and erosion. Natural
levees formed in these areas have served since prehistoric times as favorable
settlement sites. The narrowness of the strips of arable land associated with these
features has contributed to the extensive acreage classified as strip and clustered
settlement that has affected the socioeconomic development of the region.

The Deltaic Plain's morphology is characterized by a highly indented and
irregular estuarine shoreline. These inlets serve as a nursery ground for many
species of aquatic and terrestrial animals (Perret et al. 1971). Their tremendous
productivity provides marsh inhabitants with a source of game and fish.

The Deltaic Plain has been the site of continuous human occupation for the
last 12,000 to 14,000 years. Prehistoric inhabitants settled the dry land adjacent to
many of the region's waterbodies. Mclntire (1958) located and mapped over 500 of
these relic encampments, distinguished by shell mounds, called middens. Materials
from these former garbage dumps indicate the early use of the ared's renewable
resources, particularly the edible clam (Rangia cuneata). From prehistoric sites, to
modern communities of French speaking "Cajuns", adjacent alluvial wetlands have
supported a range of cultures and settlements. Numerous ethnic groups colonized
the areq, locating their homes and villages on protected and well-drained land, or
in some cases, on stilts in remote bays, estuaries, or bayous.

French-Canadian farmers, trappers, and fishermen, whom the British forced
from Nova Scotia in the mid-1700's, settled within the lower Mississippi's alluvial
valley. They considered the semi-aqueous real estate an attractive location for
their new settlements. The communities were accessible by means of winding
streams called bayous (from the Choctaw bayuk or creek) and not too far from
their fishing, hunting, trapping, and agricultural areas. Besides the French, a group
of Yugoslavian oyster fishermen settled along the bayous, bays and lakes southeast
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of New Orleans. Adjacent to the Mississippi River, they built the villages of Olga,
Empire, Ostrica, and Oysterville. In time, they were joined by other Balkan
immigrants from Serbia, Montenegro, Greece, and Albania. Germans, Spanish,
Irish, Italian, and Filipinos also settled within the coastal zone. They became
shrimpers, laborers, oystermen, trappers and vegetable farmers.

Township survey records (plats) indicate that, by the early 1830's, settlements
were established at isolated points within the marsh; those at Grand Isle, Grand
Terre, Plumb Island, Bell Isle, and along lower Bayou Terrebonne are examples.
Thirty years later, the region's more accessible natural levees were colonized. By
1900, communities were scattered throughout the wetlands, in an area that was
approximately 95 kilometers (58.5) miles square. In each settiement, land division
was assigned systematically, with every family owning property fronting on a
navigable waterway, creating long, slender strips extending inland the width of the
natural levees. Eventually, these land holdings coalesced into extensive strip and
clustered communities that are now prominent in the maps of land use/land cover.

This dense network of ridge settlements represented a large, isolated,
permanent population. Within the first three decades of the twentieth century,
people began to abandon their marsh communities and seek out the amenities of
larger, more service-oriented hamlets. At the same time, roads were extended
seaward, but in no instance reached a site that was subsequently abandoned.
Roads, following natural levees, served as nuclei for settlement.

STUDY ORGANIZATION

The Mississippi Deltaic Plain Region, extending from Vermilion Bay,
Louisiana to the Mississippi-Alabama state line, is one of nine ongoing or proposed
ecological characterization study areas. This study was begun in July 1978 and a
full ecological characterization is scheduled for completion in 1981. The overall
study purpose is to collect, organize and analyze available information from
various disciplines (geology, biology, hydrology, socioeconomics, etc.) that will
describe each part of the system in terms of its relation to other parts and to the
Mississippi Deltaic Plain regional ecosystem as a whole.

The FWS and BLM have agreed that in the course of the Ecological
Characterization Study, socioeconomic characteristics will receive special atten-
tion because of extensive oil and gas activities and their impact on the area. The
MDPR  socioeconomic study presented here develops and synthesizes a broad
information base that represents the study area in terms of oil and gas, social-
demographic, land use, transportation, commercial fishing and trapping, recreation
and tourism, and agricultural production activities.

Five general tasks have been completed in conducting the MDPR socio-
economic characterization. The first step involved meeting with personnel from
the Louisiana, Mississippi, and Federal agencies to identify specific needs for study
focus and products. These meetings were held in New Orleans in October 1978.

The second step, data collection, continued throughout the duration of the
study. A continuous process was instituted because new reports were being issued



during the study time period. As the study progressed special data gaps and needs
were identified, requiring additional data collection efforts. The entire program of
study and technical approach were designed to deliver a series of products having
maximum value in establishing resource management policy for the MDPR.
Computerized bibliographic searches were conducted through local libraries and in
Washington, D.C. to identify pertinent documents regarding socioeconomic
variables in the MDPR. Data were gathered for a base year period in the mid-
1950's and for the present or as near the present as possible. Time series data were
developed when possible to establish trends that could be used in projecting future
MDPR conditions.

The third step involved mapping socioeconomic variables across the entire
study area. The result is a map atlas depicting the study area at a scale of
1:125,000. Thirteen separate base maps were required to cover the region. A
companion volume includes narratives for the five topic overlays contained in the
atlas: oil and gas, pipelines, transportation, pollution sources, and conser-
vation/preservation/recreation.

Step four involved synthesizing the data collected into seven status papers on
socioeconomic conditions of the MDPR. Papers include overviews on oil and gas
activities, social degnographic characteristics, land use, transportation, commercial
fishing and trapping, recreation and tourism, and agricultural production. These
papers were written by a team of researchers, including Dr. Donald Davis and Dr.
Randall Detro of Nicholls State University in Thibodaux, Louisiana, study team
members in Phoenix, Arizona, and FWS personnel.

The fifth step in the study involved producing the final products. The three
products that have resulted are: seven synthesis papers (Volume 1); map narratives
(Volume 2); and a detailed map atlas (Volume 3). In addition, a comprehensive data
appendix and an extensive resource bibliography for the MDPR study area were
developed, and are accessible through the Information Transfer Specialist, National
Coastal Ecosystems Team, United States Fish and Wildlife Service, Department of
the Interior, 1010 Gause Boulevard, Slidell, LLovisiana 70458.

SYNTHESIS PAPERS

Synthesizing all of the socioeconomic data available for the MDPR would
require years and probably not be possible due to the continuous nature of the
analysis. The total bibliography constructed for this study has between 8,000 and
10,000 entries, indicating the volume of analysis that has been conducted to date.
The majority of the research from which the data synthesis is derived has been
done in the past twenty years since the rapid growth and development has been
occurring.

The seven data synthesis papers that have been constructed provide a general
socioeconomic overview of the MDPR on selected topics utilizing key references
from the full bibliography. The purpose of these papers is to develop a basic
understanding of the topics for the reader rather than to provide a comprehensive
and highly technical treatise.

Today, oil production and proven reserves in the Mississippi Delta and Gulf
shores off Louisiana and Mississippi comprise 51 percent of the Nation's total
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production and reserves, excluding Alaska (American Petroleum Institute 1979).
Although secondary recovery and new discoveries continue to bolster onshore
extraction, it is the offshore developments that have received much of the recent
attention. The first synthesis paper in this volume summarizes the historical
development of the oil and gas operations in the MDPR, showing the progression
from onshore stable ground through more treacherous marsh and swamp environ-
ments to even more complex offshore areas. Areas of concentrated oil and gas
activities are identified, documenting that the Mississippi coastal counties have
relatively little hydrocarbon industry activity compared to the southern L ouisiana
parishes. Though southern Lovuisiana got a slow start, it developed rapidly into an
important energy supply region. Once the petroleum resources were discovered, a
chain of events occurred to guarantee that the hydrocarbons could be moved from
the source areas to centers of demand. The landscape is now dominated by oil and
gas fields, crossed by canals and lined with pipelines, giving the marshes a unique
manmade appearance. There is no doubt at this time that the oil and gas fields
within the study area are in a mature stage of production, having peaked in the
early 1970's. But future declines in the total oil and gas production statistics
should not be cause for severe economic reversals.

Analysis of social and demographic trends in the MDPR during the past
twenty years indicates that while the development of the hydrocarbon industry has
had a profound impact on the social and economic characteristics of the areq,
these impacts are more properly viewed as the first in a long series of growth and
development episodes sustained by various forces. Because of the existing
infrastructure, attractive living environment, available energy resources, accessi-
bility to domestic and foreign markets, and regional growth patterns, the MDPR
can be expected to prosper well into the future. The spectacular development of
the petro-chemical strip between Baton Rouge and New Orleans, Lovisiana along
the Mississippi River is a classic example of recent industrial growth. Ship building
and repair, grain storage, and other industries, along with oil and gas field service
centers, typify the deltaic region. Many of the industrial developments are related
to an inexpensive and available supply of fossil fuels, and access to deep-water

shipping.

Land use patterns within the MDPR are changing as urban development
spreads northward of Lake Pontchartrain. Transportation and land use in the
MDPR are even more closely linked than in other parts of the country. With the
possible exception of a steady supply of fossil-fuel energy, transportation may be
the most important factor affecting future growth and land use decisions. Industry
relies on inexpensive water transport wherever possible; thus, the Mississippi River,
the ship canal (to New Orleans), the Gulf Intracoastal Waterway, and oil service
canals are of critical importance. Surface land transportation is also environmen-
tally controlled as the Deltaic Plain poses severe restrictions on railroad, express-
way, and local highway construction. Rights-of-way frequently follow former
Mississippi River natural levees or old shorelines. Urban, commercial, industrial,
and agricultural land use have followed the transportation patterns as ingress in the
wetlands was created.

Biological productivity within the study area can only be described as
phenomenal. Each year fishermen catch over 45 million kilograms of estuarine-
dependent fish and shellfish, primarily menhaden, oysters and shrimp (National



Oceanic and Atmospheric Administration 1975). Oysters, shrimp, and blue crab are
abundant in the deltq; scale fish and industrial fish, as well as muskrat and nutria
constitute other significant renewable resources. Both commercial fishing and
trapping are traditional activities with long, colorful histories associated with the
French Cajuns and other swamp dwellers. Today, these industries continue in many
areas as folk industries, but modern technology and commercial operations account
for a disproportionate quantity of the catch. The fluctuating market price for fish
and furs, as well as employment opportunities in the oil fields and elsewhere,
render these industries most elastic.

With regard to agriculture, the MDPR can be divided into three general
areas. First, parishes on the coast are characterized by large salt marsh areas
where there is very little agriculture. The second tier, located just north of the
coastal marshes, forms a band extending from the western end of Lake
Pontchartrain to the western study area boundary. About 40 percent of this area is
used for farming. The third agricultural area is located north of Lake
Pontchartrain and continues eastward to the eastern study area boundary. About
50 percent of this land is used for agriculture including forest products.
Agricultural activity in the coastal zone is characterized by a few major crops:
sugar cane, soybeans, and rice. Increasing economic pressures are being exerted on
the agricultural lands of the MDPR. Encroaching urban development and declining
service and processing networks are making agriculture unprofitable in many areas.

The large variety of fresh- and salt water species make fishing the marsh's
largest recreational activity. Concentrated in the MDPR, the sport is a year-round
leisure-time activity that varies with the breeding cycle of the various species.
Largemouth bass (Micropterus salmoides) and "specks" (Cynoscion nebulosus) are
among the principal inland sport fishes, but other species are also important. The
vastness and diversity of the MDPR provide both in-state and out-of-state
recreationalists and tourists with a wide variety of recreational opportunities. The
tourist industry in New Orleans is a mainstay of the local economy. While much of
the in-state recreation is associated with fishing and hunting, out-of-state tourism
focuses on viewing restored plantations, antebellum homes, bayou scenery, and
New Orleans. The recreation and tourism industries will continue to be important,
and possibly increasingly important, sectors of the MDPR economy.

All of these topics are discussed in more detail in the following synthesis
papers. The companion map atlas and map narrative products should also be
consulted for cross-referencing physical locations of MDPR socioeconomic facili-
ties.



OIL AND GAS

Tom Seale squinted against the bright early-
morning sun, inspecting the horizon for hints of land.
The blue water of the Gulf of Mexico lapped lazily at
the pilings below the 38-by-71 foot platform on which
he was standing. It was Sunday, October 4, 1947.

The deck vibrated with the rhythmic pulsings of
the big drill rig behind him, the machinery pushing a 13-
inch hole ever deeper through the bottom of the sea.
The platform stood in only 18 feet of water and was
just 12 miles from land, but the earth's curvature made
it impossible to see anything but blue water in all
directions. As far as the men on Kerr-McGee Oil
Industry’s tiny plaform were concerned, they could have
been in the middle of the Atlantic Ocean.

A beautiful day, Chief Engineer Seale recalled
later. No trace of the hurricane that had lashed their
precarious island with 90 mph winds and huge waves
only two weeks earlier. Since September 12, they had
pushed the big diamond-studded bit 1,600 feet into the
earth's crust.

"Mr. Seale?” The yell of the tool pusher barely
rose above the din of the machinery. "Oil's backin' up
in the mud pits in the barge."

"Skim it of !
"Skim it off hell! There's barrels of it!"

Seale excitedly ordered the crew to stop drilling
and tried to raise the marine operator to call the news
to his company's headquarters in Oklahoma City. "Log
the hole,” he was told by one of the owners.

Measurements showed the crew had hit two or
three levels of oil-bearing sand starting only 1,500 feet
down.

"We were all pretty excited that Sunday when the
well came in,”" Seale recalled. "But none of us realized
the historical interest it would create." (Londenburg
1972).

A few weeks later, after more drilling and
installing pipe at Kerr-McGee 1, the oil community got
the news.



"Kerr-McGee Oil Industries, Phillips Petroleum
Co. and Stanolind Oil and Gas Co. share the honor of
what will someday be marked as an event of substantial
historical significance, namely, getting the first
off shore oil producer in the open waters of the Gulf of
Mexico," trumpeted the Oil and Gas Journal in its
November 29, 1947 issue.

Their platform was not the largest over-water drilling structure ever built
nor was it the first offshore well. But the rig was moveable and it proved for the
first time that people could leave safety of land behind, straddle the sea on stilts,
and bring oil out of the bottom of the ocean, depending on boats, barges, and
Dramamine.

In a sense, that feat was the culmination of skills developed over five decades
to conquer the soggy environment of the Mississippi delta, one of the richest
treasure chests of gas and oil in North America. One could almost call the process
leading up to Kerr-McGee | a completion of the cycle of life. Where life forms
had moved from an aquatic environment and adapted to the land, man had to learn
to go back to the sea in search of new sources of hydrocarbons, those gas and liquid
remains of plant and animal life squeezed and fermented by heat and pressure
under thick layers of rock and sediment.

There was something else of consequence that occurred in 1947. That was
the last year in which the United States exported more oil than it imported
(Berryhill 1974). There were strong economic and political pressures behind the
need to develop offshore oil technology.

Today, oil production and proven resources in the Mississippi delta and Gulf
shores off Louisiana and Mississippi comprise 5! percent of the Nation's total
production and reserves, excluding Alaska (American Petroleum Institute 1979).
Reserves in one field near Eugene Island, south of the delta, are estimated to be
more than 300 million cubic meters (144,110 barrels)(King 1975).

Since 1947, more than 23,000 offshore wells have been drilled near the United
States. More than 19,000 are in the Gulf of Mexico and nearly 90 percent of them
are south of Louisiana and the Mississippi River delta (American Petroleum
Institute 1979).

Louisiana produces one-third of the Nation's natural gas and one-fourth of its
oil. As production has increased, so have support industries such as storage yards,
pipe suppliers, and pipe lines. The needs of the oil industry have spurred growth in
ship-building and all kinds of marine supply businesses that vend everything from
diving equipment to fast-food shore-to-ship catering services. Behind the
suppliers, exploiters, and producers of oil and gas, have come the manufacturers of
petrochemicals and those who depend on the petrochemicals.

All this activity has placed a severe strain on Louisiana's scarcest natural
resource -- firm, dry land with easy access to the delta's river and canal system.
This report outlines the growth of the oil and gas industry, the geography and
geology on which it depends, and the effects the industry has had on population
distribution and land use.



Looking toward the future expansion of offshore oil and gas recovery, the
discussion provides a brief inventory of land available for expanded support
industries, population growth, and piggy-back petrochemical manufacturers.

GEOLOGY

Sailors exploring the coast of Louisiana and Texas in the 1600's recorded one
of the earliest known oil spills but they shrugged off the importance of the syrupy
black goop they saw floating on the sea (Submerged regions of...1935),

The seepage provided a tiny clue to the vast storehouse of oil and gas trapped
in a geosyncline, or fold, in the earth's crust stretching along the Guif coast from
Mississippi to Texas. The oil was formed millions of years ago by the crushing and
cooking action of successive layers of sedimentary deposits laid on top of organic
refuse — literally a garbage heap of plants, dinosaurs, plankton, and diatoms that
either resided on land or in the sea.

The liquid and gas remnants of this organic matter -- hydrocarbons -- were
trapped in sand and salt deposits laid down between |1 million and 25 million years
ago during the Miocene era (Seglund 1956). Geologists have identified seven
distinct layers of sedimentary deposits that have provided natural traps for pools of
oil and gas. Some of the more recent layers are the result of organic decay during
the Pleistocene era between 10,000 and 2 million years ago, making them quite a
bit closer to the earth's surface, relatively, than the older deposits (Wilson 1965).
Within these layers, geologists have located and mapped large numbers of under-
ground salt domes. The flanks of these natural reservoirs have become a major
~ source of oil and gas (Morrisey 1956). In addition, mining firms have found large
sulfur deposits in the caprock atop salt domes buried as much as 762 meters (2,500

feet) below the sedimentary layers of sand containing oil and gas (Bartlett et al.
1952). -

Wildcatters, independent oilmen who explored for oil on a speculative basis
and sold the proven fields to someone else for production, made their first oil and
gas discoveries on dry land in the older, deeper sand deposits. As exploration
extended southward into the Mississippi delta and into the Gulf itself, drillers
tapped the newer deposits laid down in the Pleistocene period (Atwater 1957).

EARLY EXPLORATION: 1901 to 1932

When one considers the difficulties of exploring for oil with heavy machinery
on mucky land, or even no land at all, it is easy to understand why it took so long
for oil companies to exploit southern Louisiana's oil and gas wealth. It was easier
and cheaper to contend with the firm ground in Pennsylvania, Oklahoma and Texas
than the humid, snake-and mosquito-infested swamps of Louisiana.

Consider, for instance, that the average elevation of the whole State is only
30 meters (100 feet) above sea level (United States Geological Survey 1977). Seven
percent of the State's 12.6 million hectares area (48,500 square miles) is under
water. Another 32 percent is thick, tropical forest or marshy, swampy jungle.

Normal recorded rainfall in New Orleans is 144.2 centimeters (56.8 inches)
per year. Only two cities in the continental United States get more rain -- Mobile,

10



Alabama and Key West, Florida (Bobo and Charlton 1974). Hurricanes lash the Gulf
coast annually with winds sometimes raging up to 241 kph (150 mph), and torrential
rain pouring millions of litres of water on the landscape. Even today, it is not
unusual for a hurricane to cause more than $100 million of damage to oil rigs and
facilities.

There were plenty of clues that oil and gas lay below the swamps and bayous
of the Mississippi delta -- telltale oil slicks on ponds here and there or eerie
bubbling and gurgling in swamps, and fetid sulphuric odors of rotten eggs. But it
was not until the 1930's that oil companies felt it was worth the money and trouble
to look.

Commercial oil production began in Titusville, Pennsylvania, in 1859 and
wildcatters fanned out over the rest of the nation to look for other potential
sources. To the west, drillers discovered oil deposits in the same underground
plains that were beneath Louisiana and the Mississippi River delta.

It was not until August 1901 that a wildcatter named W. Scott Heywood
drilled the first producing well in southern Louisiana (Postgate 1949). Other
wildcatters followed but they quickly lost interest after struggling against the
watery landscape.

In 1904, the search for oil moved to Caddo Lake in the northwest corner of
the state. The lake, held to be sacred by the Caddo Indians, literally bubbled with
natural gas. If the gas was set dfire, it burned indefinitely. It was here that well
drillers developed some of the first primitive techniques that would be needed to
cope with the marine environment in the southern part of the State and,
eventually, offshore (Londenburg 1972). By 1910, three sides of the lake were lined
with producing wells — but not without great cost. Crews hitting high-pressure gas
pockets caused gigantic underground explosions or "blowouts" that squirted drill
pipe and bits out of the earth like a farmer spitting out a toothpick. Derricks and
machinery were destroyed and the resulting fires often burned for years. The glow
of the flames could be seen at night 40 kilometers (25 miles) away.

With most of the lake's shorelines in production, Gulf Oil Company purchased
rights in 1910 to explore 3,240 hectares (8,000 acres) of lake bottom and
committed itself to drill eight wells. Moving equipment to the lake by barge along
the Mississippi and Red Rivers, the company installed a platform atop cypress
pilings in the water. By early May 1911, Gulf Oil Company brought in the world's
first well over inland waters.

Piling-supported platform drilling soon became common from the Great
Lakes to Venezuela. But oil men continued to ignore the wetlands of the
Mississippi River delta. In the years between 1901 and 1923, only eight salt domes
containing oil and gas were discovered (Postgate 1949). Even with the subsurface
discoveries brought by the newly-developing science of geophysics, promising fields
were just too much trouble to exploit.

Wetland exploration required boats and barges. Oil men needed port
facilities to support their marine operations, but none existed. It was not until the
1930's that the necessary support facilities were developed sufficiently to make
extensive wetland exploration practical.
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Pioneers in wetland drilling experimented with many kinds of floating craft,
bought or rented (Williams 1934b). To get to promising sites, they hired big suction
or bucket dredges to cut channels through swamps and marshes (Williams 1944,
McGhee and Hoot 1963). To build an interconnecting canal system, dredgers
sometimes had to remove more than 30,000 cubic meters (approximately | million
cubic feet) of material per mile. The waste material was piled along the sides of
the canals to form high levees, or barged to drilling sites to form dikes and pads to
support derricks and equipment.

In return for the canal work, operators were guaranteed lease access to
drilling sites (Field operations in...1955). A major problem remained, however. No
one had yet developed an efficient, economical drilling platform (Williams 1934b).
Companies could move men to drilling sites by boat and even house and feed them
on barges. They still needed a stable platform to hold a derrick, power supply, and
drilling equipment. They also needed facilities and equipment to store the oil and
gas and to get it to major supply points.

SOUTHERN DEVELOPMENT-THE EXPERIMENTAL PERIOD: 1932 to 1947

Unfortunately, no one recorded the frustration level among oil company
engineers during the 1930's and 1940's but it must have been high. They tried
everything that might support a load on a surface more the consistency of oatmeal
than soil.  Pilings sank out of sight in bottomless quagmires of quicksand.
Engineers built large wooden mats but the mats often rotted, broke up, or sank.

Engineers had to rethink their understanding of load-carrying capabilities for
soils whose solidity varied greatly. They were accustomed to dealing with land
that could support 15,000 kilograms per square meter (3,000 pounds per square
foot) The marshland they were dealing with sometimes could support only 1,200

kilograms per square meter (250 pounds per square foot) (Herbert and Anderson
1936).

Wooden mats, made up of various layers of boards laid out in crisscross
patterns, did work in some shallow-water areas as a solid base for drilling
activities. Pilings worked in open water. But the companies found it too expensive
and time-consuming to put a drilling rig together, tear it down and move it to the
next site. They needed a fast, mobile drilling system that provided the maximum
drilling time and a minimum tear-down and set-up time.

The idea for a shallow water drilling platform was not new. An inventor,
Thomas F. Rowland, from Greenpoint, New York, had patented a platform-and-
tender drilling rig in 1936 (Londenburg 1972). Recognizing a need for a drilling
platform that could operate over shallow water, he designed a platform with
hydraulically activated telescoping legs. The legs were adjustable to ensure
stability and could be elevated to the required working height. About the same
time, a Brooklyn inventor named Samuel Lewis designed a "submarine drilling
machine" that was actually "a form of jackup drillship", according to Ronald
Londenburg, associate editor of Offshore Magazine.

Neither rig was built. In 1928, Louis Giliasso, a sea captain, patented a
submersible drilling barge, but his idea, too, drew no interest until four years later
when officials of the Texas Company were looking around for just such a platform.
The company had leased large areas of southern Louisiana but wanted to avoid the
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expense and uncertainty of using platforms and mat structures. In 1932, G. I.
McBride suggested equipping a barge with a derrick that could be floated to a
drilling site and flooded so that it would rest on the bottom. Searching for patents,
Texas Company officials found Giliasso's design. It was exactly what the company
wanted. But nobody could find Giliasso.

His patent attorney, however, gave the company permission to build a barge
from the design. In January 1933, Captain Giliasso was located in Panama, running
a saloon. Within six months, he had sold the bar and returned to the United States
to settle the patent legalities with the Texas Company. The company named the
barge after him (Londenburg 1972).

That same year, the first attempt was made to drill a well in the Gulf of
Mexico. A company, whose name is not recorded, drilled a well in 3.7 meters (12
feet) of water about 915 meters (3,000 feet) off Creole in Cameron Parish, from a
platform on timber pilings. It was a dry hole, with neither gas nor oil.

The first successful well in the Gulf was drilled in October 1937 by the Pure
Oil and Superior Oil companies. The site was 1,830 meters (6,000 feet) offshore
from Creole in 4 meters (14 feet) of water and the companies used a 30.5 meter-by
91 meter (100-foot by 300-foot) platform on pilings (Londenburg 1972).

By 1941, 70 oil or gas fields had been developed in the southern Mississippi
River delta. Most of the areas were accessible only by canal and several firms
used submersible-barge rigs similar to the Giliasso. Only 10 wells had been drilled
off the Lovisiana coast, all in the Creole field. Only nine more were drilled
through 1946, five off Louisiana and four off the Texas coast, largely because
offshore crews spent as much time worrying about German submarines as drilling
for oil (Londenburg 1972).

Most of the transportation systems for oil and gas were relatively primitive
during the pre-war years. Pipeline systems in the delta were few. Most of the oil
was barged out to the Mississippi and floated to a refinery. The pipelines that did
exist ended at the river where the crude oil and gas could be put into vessels.
Pipelines did not begin to take the place of bulk hauling until well after the war.

WETLAND AND OFFSHORE DEVELOPMENT AFTER WORLD WAR I

A few months after the end of World War I, Louisiana held its first offshore

lease sale, auctioning off the right to drill into thousands of acres of land beneath
the Gulf (Londenburg 1972).

The timing of the lease sale was not good. Congress had begun hearings on
who should control offshore oil leases -- the States or the Federal government.
Just 51 days after peace was declared with Japan, President Harry S. Truman
issued a proclamation declaring that the United States found "reasonable and just"
that nations should control mining resources along the continental shelf adjacent to
their boundaries (Berryhill 1974).

The United States Supreme Court did not decide until 1954 just where the

boundaries lay between State and Federal jurisidiction, but Congress had decided a
year earlier that leases already issued by the States would be valid, even though
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they might be outside the boundaries established by the court. The legal tangle
delayed major development of offshore oil and gas sources for six years. But it did
not stop the first hesitant steps of the postwar pioneers who waded farther away
from shore.

Mobile Oil drilled a well 8 kilometers (5 miles) offshore in 4.9 meters (16
feet) of water -- still within sight of land — in October 1946. 1t was a dry hole but
it was the farthest point away from land that drillers had ventured. The firm's
drilling platform was supported by 52 steel pilings and 338 timbers, probably the
last large assembly of wood and steel ever to be used (Londenburg 1972).

The giant step came with Kerr-McGee's successful well in October 1947.
Mobile platforms had proved their worth and man had freed himself from the
shoreline. Engineer Seale and another Kerr-McGee official had successfully
applied a system in open water that had been used in swamps. Basically, it was a
small, fixed platform for the derrick and basic machinery, and barges for other
equipment, supplies and crew quarters. The company had assembled a small flotilla
of war-surplus Navy landing craft, barges and air-sea rescue boats for the job. If
the hole proved dry, the whole rig could be moved to another location. Support
operations were headquartered 83 kilometers (52 miles) away in Berwick

(Londenburg 1972).

What impressed other firms most was that the operation took little more
time from rigging up to completion than onshore drilling. Despite the murky legal
waters firms had to operate in, they began a serious investigation of the Gulf of
Mexico's subsurface oil potential. In 1948, geophysicists found "a definite
indication of the existence of upwards of 90 salt domes or other structures within
the 31.4 mile zone of the Louisiana coast" (Williams 1948:154),

Within seven years, oil companies extended the offshore frontier to 80
kilometers (50 miles). By 1955, more than 40 offshore rigs were in operation with
operating costs of $125 million a year. They were not without problems, however.
Some rigs had trouble with unstable footing on the ocean floor. High winds,
corrosion, anchor fatigue and ever-lengthening supply lines pushed up costs.

Production from offshore wells, however, increased each year. By 1973,
there were 409 offshore fields, nearly double the number 10 years earlier. As the
fields were developed farther from shore, engineers noticed a pattern. Areas to
the southwest of Louisiana produced predominantly oil. (Wells drilled to the
southeast of Louisiana had produced mostly gas.) About 14,600 wells had been
drilled offshore, with the most productive wells south and west of the Mississippi
delta.

In 1973, oilmen had bought rights to 1,797 tracts of Gulf bottom, with 1,333
of those off Louisiana. Although most of the leases are located in less than 183
meters (600 feet) of water, eight firms invested more than $400 million to explore
32 blocks of ocean bottom in deeper water (Offshore 1975). Some drilling has been
done in water more than 305 meters (1,000 feet) deep.

One major problem offshore drillers faced was getting the oil and gas back to
land. Kerr-McGee pumped the oil from its first Ship Shoal well into barges and
hauled it back to the company's headquarters site on Bayou Boeuf near Morgan
City, where the firm maintained a 5,700 cubic meters (93,400 cubic feet) storage
facility (McCaslin 1948).
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Before 1951, only one company had laid a pipeline offshore. The Marine
Gathering Company had connected a 20-centimeter pipe between offshore wells in
the Vermilion area and a Tennessee Gas Transmission Company line onshore. The
pipeline was 14 kilometers (8.4 miles) long and, along with an independent line into
Bay Marchand (McCaslin 1949), marked the beginning of offshore pipeline con-
struction.

To replace the inefficient barge transportation system, the petroleum
industry began extending the pipelines farther into the Gulf. In November 1951, a
large-diameter gas line was extended into the Ship Shoal fields (A pipeline
goes...1951). It was the longest pipeline of any kind offshore.

Stringing ponderous, cement-coated pipe seaward was a major challenge. Oil
company engineers saw the need for a whole new industry that would require
pipelaying barges, big ocean-going tugs, bigger pipe-fabrication yards and a new
array of support services. Ports along the coast absorbed the growth of this new
industry along with the expansion of offshore exploration.

In the early 1960's, exploration companies tapped two of the State's largest
fields offshore at South Pass (Block 24) and Bay Marchand, now called South
Timbalier.

Pipelines were laid more extensively as exploration crews moved farther into
the Gulf. By the mid-1950's, more than 1,450 kilometers (900 miles) of pipelines
had been laid. One of the largest was a 77-kilometer (48-mile) pipe, 30
centimeters (12 inches) in diameter, laid from shore to Eugene Island (Block 126)
(Aldridge and Helm 1955).

Offshore pipelayers were forced to develop new methods for surveying,
welding, and ditching to cope with water more than 50 meters (165 feet) deep
(Bozeman 1963). The first offshore pipeline was put together almost entirely
onshore, then was pulled into the water, supported every 183 meters (600 feet) by
pontoons. Early pipelines put down in bays and marshes simply had been laid on the
bottom. But contractors soon learned that the shallow waters of the Gulf required
burying pipeline to prevent interference with boats and fishermen.

The first pipeline burying machine had been developed in 1934 for use in
Galveston Bay. Shortly afterward, Frank Motley, the designer, joined Brown &
Root Company and developed a system that is still used today. The system uses a
forked nozzle of high-pressure water jets to cut the ocean floor from under the
pipe being laid. A sled straddles the pipe and is pulled along the pipeline by a
barge. As the trench is cut, the pipe sags into the trench and is buried by the
tailings.

In 1952, Motley attached a ramp to a barge, allowing the pipeline to slope to
the ocean floor. With the new system, a crew could lay a mile of pipe a day. At
first, Motley put the pipeline together from previously prepared 37 meter (120-
foot) sections, but he soon switched to an on-board assembly line, putting the pipe
together a piece at a time (Londenburg 1972).

By 1973, pipelayers had laid more than 6,400 km (4,000 miles) of pipe on the
bottom of the Gulf. The longest was the 460-kilometers (285-mile) "Red Snapper"
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that measured 76 centimeters (30 inches) in diameter. The pipe cost $127 million
and connected 29 producing wells with onshore facilities (Wilson 1966). In 26 years
of offshore activity prior to 1973, 14,600 wells had been dug. Thirty-seven percent
of the 3,175 development wells were in the Main Pass, South Pass, and West Delta
lease areas.

While the offshore drillers were moving ever deeper and farther from shore in
the 1950's and 1960's, wildcatters intensified their efforts in the tidal flatlands and
backwater swamps of the delta. The new activity perhaps was spurred in part by
improvements in wetland technology but a more important reason was that word
was getting out about the impressive results wildcatters were having in the area.
Between 1952 and 1960, 32 percent of the wildcat wells had produced gas or oil.
That was a 3 percent better success rate than operators in the Texas panhandle
(Jarrell 1960).

In the early 1940's, many oil firms had been pessimistic about the economic
importance of the Deltaic Plain (Smith 1943). Geologists were aware that oil
forms pools in tops of salt domes and many believed that most of the domes in
southern Louisiana had been identified and drilled. Many questioned whether
further exploration was worth the cost, considering the difficulty of the terrain
(Smith 1943),

By 1950, however, oil firms had discovered six new fields, nine extensions of
existing fields, and 3| new pools (Murchison and Patton 1951). Companies also
enlarged the region's pipeline network. In the delta's three southwestern parishes -
- St. Mary, Terrebonne and Lafourche -- the pipeline system in marshlands grew to
100 kilometers (60 miles) in length. Another 480 kilometers (500 miles) of pipeline
stretched along the plain's natural levee system.

With each new extension of exploration, the pipeline system followed. Today,
the Deltaic Region is a maze of overlapping and interconnecting pipelines, many of
them sharing the same rights-of-way.

Between 1964 and 1973, drilling onshore began to decline from previous levels
but the success rates for both exploratory and development wells remained
relatively constant (Figures 2 and 3). Approximately 75 percent of the exploratory
wells and about 35 percent of the development wells were dry (Edred and Johnson
1965, Hurley et al. 1973).

Oil and gas recovery in the coastal parishes reached its peak in the late
1960's (Figure 4) and offshore production peaked in 1970 (Figure 5 and 6). That
year, offshore wells produced 2.4 million barrels of oil per day and onshore wells
produced 129,000 barrels per day. In California and Oklahoma, oil production had
peaked a year earlier. Peak production in Texas came in 1972, Oil production in
all other States but Alaska had been declining for some time (American Petroleum
Institute 1979).

The coastal zone now is considered in a mature stage and major new
discoveries are rare. Geophysical processing activity in the MDPR peaked during
the late 1940's through the late 1950's (Figure 7). In 1973, only six new fields were
discovered and the only significant activity was extending existing fields. By 1974,
onshore leases had declined |15 percent (Stevens and Callahan 1974).
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Source:  Lovisiana Annual Oil/Gas Reports, 1975.
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In the 76-year period from W. Scott Heywood's first well in 1901, to January
I, 1978, oil crews sank 138,639 wells into Louisiana soil. Thirty-seven percent of
them were dry holes. Forty-nine percent produced oil and 14 percent produced gas.
More wells have been drilled in other states, and other areas have had fewer dry
holes (American Petroleum Institute 1979). But because oil fields in Louisiana's
wetlands and coastal area were developed later than other fields in other states,
they remain one of the Nation's more important sources of hydrocarbons.

Of the Nation's 27.8 billion barrels of proven reserves as of December 31,
1978, 2.7 billion are in southern Louisiana. Only Alaska, Texas and California have
greater proven reserves (American Petroleum Institute 1979).

ONSHORE LAND USE AND SUPPORT SERVICES

The dynamic growth of oil and gas exploration during the last three decades
has placed an entirely different demand on the relatively few chunks of high-and-
dry real estate in the Mississippi Deltaic Plain Region (MDPR); the demands for
solid ground now include much more than having a firm place to anchor a drilling
platform. The need for onshore support bases, platform fabrication and pipe supply
yards, and ship construction and service yards have increased exponentially.
Today, virtually every community that borders the bayous of the southern delta
serves as headquarters for one or more support services needed by the oil and gas
industry. Because firm land is at such a high premium, some firms have built
extremely compact facilities to handle the large and complex operations needed to
build ships, offshore platforms and other complicated pieces of machinery.
Refiners and petrochemical manufacturers competed heavily for the few large
plots so they could install plants as close as possible to the source of the
hydrocarbons.

New jobs brought more people. Population in Louisiana's five southern
parishes increased 30 percent between 1950 and 1960 (Bobo and Charlton 1974).
Between 1940 and 1960, population increased 45 percent in Houma, Morgan City,
New Iberia, and Thibodaux, the cities that were becoming major support centers
for oil and gas development in the delta and offshore. A special census in 1975
showed that Houma's population increased 35 percent between 1960 and 1975.
Morgan City's population increased 22.5 percent between 1960 and 1970, while
Thibodaux's increased 12 percent (Bobo and Charlton 1974). '

With population growth came a need for more government services. More
than 38,000 persons in Louisiana are employed in the oil and gas industry. As a
result, several cities have applied for coastal agency impact funds to offset the
costs of added services that local taxpayers are unable to support.

Following is a brief summary of the impact offshore oil exploration has had
on specific industries that have developed in Louisiana's lower delta.

OIL STORAGE

Because Lovuisiana exports 82 percent of its hydrocarbon production, the
State has had little need for extensive storage facilities. Most storage sites are
near refineries and petrochemical plants. New tank farms may not be needed if
the industry uses underground salt domes. Four such sites already have been
selected for use as part of the nation's Strategic Petroleum Reserve (SPR) program
of the United States Department of Energy. The domes are in West Hackberry in
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Cameron Parish, Bayou Choctaw in lberville Parish, Weeks Island in Iberia Parish
and the Sulfur Mines in Calcasieu Parish. Only Weeks Island is within the MDPR
study area.

Salt domes are numerous along the Gulf coast. Because many contained oil
and gas, they already are connected to, or near, the region's pipeline system. Many
are within 610 meters (2,000 feet) of the earth's surface, which means that the cost
of drilling and constructing caverns would be relatively low. Other salt dome
storage sites are being considered near inland pipeline terminals. All of the sites
except one are in the MDPR study area.

The Capline Pipeline Terminal in St. James, Lovisiana, has been proposed as
the distribution center for petroleum from salt domes in the Capline group. The
primary site for development within the Capline group is the Napoleonville salt
dome in Assumption Parish. There are four other candidates for possible
development, including the Chacahoula salt dome in Lafourche Parish and the
Iberia dome in lberia Parish. Other possibilities include expansion of Bayou
Choctaw in lberville Parish or Weeks Island in Iberia Parish. One or a combination
of the four possibilities could be developed as an alternative to the Napoleonville
site. ’

The Capline project is designed to provide between 300 million to 500 million
barrels storage capacity. The Capline pipelines transport oil from the St. James
terminal to refineries in the upper Midwest. Plans are under way to expand the
capacity of the Capline system from 900,000 barrels a day to 1.2 million barrels a

day.

Storage sites for the Capline group would use both existing salt mines and
new caverns in southeastern Louisiana that would be "solution-mined". Solution
mining involves injecting water into the salt domes and washing away salt deposits,
creating a cavern. When oil is pumped into the dome it displaces the brine. When
the oil is needed, water is forced into the cavern, forcing the oil to the surface.

Plans have been made to develop 10 caverns at the Napoleonville site,
converting and expanding seven existing caverns, and installing oil distribution,
water supply, and brine disposal systems. When completed, the site could provide
storage for 150 million barrels of oil, creating a total capacity of 333 million
barrels when combined with existing storage at Weeks Island and Bayou Choctaw.
The Bayou Choctaw dome is outside of the Deltaic Plain study area but is the
northernmost site of the Capline group. It is 19 kilometers (12 miles) southwest of
Baton Rouge and about 6.5 kilometers (4 miles) west of the Mississippi River. As
many as |2 existing solution-mined caverns could be made available, providing up
to 94 million barrels of oil storage.

The Weeks Island salt dome, also part of the Capline Group, is a conventional
underground mine in Iberia Parish. The existing salt mine is presently operated by
Morton Salt Company, using the room and pillar method of excavation. Large
underground acres have been excavated and capacity is available for storage of 89
million barrels of crude oil.

The Napoleonville dome is near the northern boundary of Assumption Parish,
about 48 kilometers (30 miles) south of Baton Rouge. The land area of the 610-
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meter (2,000-foot) salt contour consists of about 710 hectares (1,760 acres). The
total storage volume of approximately 150 million barrels will utilize seven
existing solution-mined caverns while the leaching of ten new caverns would be
initiated. Raw water for leaching will be obtained from Bayou Lafourche, while

brine disposal will be in salt water-bearing sands at depths of 1,525 to 2,440 meters
(5,000 to 8,000 feet).

The Iberia dome is located in central Iberia Parish in an agricultural area 8
kilometers (5 miles) east of New.Iberia and 35 kilometers (22 miles) southeast of
Lafayette, Lovisiana. The dome's salt resources are presently undeveloped, and
approximately 65 hectares (160 acres) of land was fenced in for the storage site.
Six caverns will be leached on this site. Bayou Teche would be the source of water
used first for the leaching process and later, displacement of stored oil into a
pipeline.

The Chacahoula dome in Lafourche Parish is approximately |15 kilometers
(72 miles) south of Baton Rouge and 105 kilometers (66 miles) west of New Orleans.
There is no surface expression of the salt mass and the surrounding area is
uniformly swampy. The 24 planned storage cavities, along with the associated
central pumping and control facilities, would be located on a 180-hectare (450-
acre) site. Bayou Lafourche is the proposed source of water for the initial leaching
operations.

The Cote Blanche Salt Mine has also been proposed as a potential crude-oil
storage facility suitable for the SPR Program. It is located in the coastal region of
southwestern St. Mary Parish very near the earth's surface.

LOOP - LOUISIANA'S OFFSHORE OIL PORT

The Louisiana Offshore Oil Port (LOOP) is one of four deep-water facilities
planned along the Gulf and West coasts to handle unloading of supertankers too
large to approach shore. LOOP is the only facility under construction and is
scheduled to be completed in the early 1980's at a cost of about $513 million.
Other facilities are proposed off the coasts of Mississippi, Texas, and Santa
Barbara, California.

LOOP is being built in about 34 meters (110 feet) of water in Grand Isle Block
39 in the Gulf. A [9-centimeter (48-inch) diameter submarine pipeline, buried |
meter (3 feet) below the ocean floor, will connect the port with onshore facilities.
A buried onshore pipeline will traverse 45 kilometers (28 miles) of marshland
between the shore and the Clovelley Farm Salt Dome where crude oil will be
stored.  Another pipeline will connect the dome with refining facilities 85
kilometers (53 miles) away in St. James, Lovuisiana. Oil will be pumped out of the
supertankers via floating buoys at the port, and pumps in the port's platform will
boost pressure of the crude to push it to shore.

The Clovelley Farm Salt Dome will be used as a storage site for six different
types of crude oil. Since the oils cannot be mixed, there is a need for numerous
storage facilities. Eventually, pumping capacity in and out of the dome should
reach 11,000 gallons a second, or 1.4 million barrels a day. Also included will be a
25 million barrel brine storage reservoir, facilities for fire protection, power and
communications, and an operations center housing the terminal office and control
equipment,
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Each cavity of the dome will be of the brine-displacement type. Crude oil
pumped into a cavity will displace brine into the storage reservoir located on the
surface. Conversely, when brine from the reservoir is pumped into the bottom of
the cavity, the crude oil will be displaced and sent through the pipeline system.

PIPE STORAGE

The Mississippi delta is covered with a labyrinth of pipelines ranging in size
from 50 to 100 centimeters (2 to 40 inches) in diameter. As offshore activity has
increased, so has the demand for pipe of varying dimensions. There are, however,
relatively few major pipe distribution centers. Patterson Trucking maintains a 55-
hectare (135-acre) yard at Morgan City where it keeps an inventory of 204,000
metric tons (185,000 tons) of pipe ranging from 5 to 25 centimeters (2 to 10 inches)
in diameter. It is the largest storage facility in the MDPR, with excellent access
by water, rail, and highway. Most drilling companies keep supplies of pipe at their
own yards to meet short-term demands.

REFINERIES

Oil refineries along the Louisiana Gulf coast provide about 15 percent of the
Nation's total refining capacity. They break down crude oil from both domestic
and foreign sources, providing a complete array of fuels and petroleum byproducts.

When offshore oil production first began developing in the early 1950's,
Louisiana had 16 refineries with a combined capacity of 643,000 barrels a day
(Mumphrey and Carlucci 1978). Ten were located along the Baton Rouge - New
Orleans corridor on the Mississippi River to take advantage of ocean tanker and
barge traffic. '

The State now has 23 refineries with a combined capacity of 2.1 million
barrels per day. Nine are within the MDPR and have a capacity of 980,100 barrels
per day, or 46 percent of the State's capacity as of January 1978 (Table 1). Since

that time, another plant has been completed and three more are being planned
(Table 2).

Six existing refineries plan to increase their refining capacity by a total of
232,000 barrels per day or 15 percent by 1980 (Table 3). The expansions are being
made to handle the increased volume of oil expected when LOOP, the State's deep-
draft, offshore oil port is completed in 1980.

In Mississippi, the largest petroleum refinery is at Pascagoula. This Chevron
USA, Inc. plant can process up to 328,541 barrels per day (Cantrell 1978a).

GAS PROCESSING

About 96 percent of the natural gas withdrawn from wells in the MDPR is
processed and marketed. Some is used as fuel for pumps to move gas and oil for
repressuring wells and some exhanged for leases of various kinds.

Natural gas is used as fuel for refining operations, feedstock for the chemical

industry, and as material for manufacturing carbon black. The greatest con-
centration of gas processing capacity is in St. Mary Parish where 10 units have a
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Table |. Deltaic Plain refineries in Louisiana, 19789,

Refinery Location Capacity/ doyb Percentage
Boswell Oil Company Mt. Airy 10,000 .0
Good Hope Good Hope 80,000 8.2
Gulf Oil Company Belle Chasse 195,900 20.0
Venice 28,700 2.9
LaJet, Inc. St. James N/A -
Marathon Oil Garyville 200,000 20.4
Murphy Oil Meraux 95,500 9.7
Shell Oil Company Norco 230,000 23.5
Tenneco Oil Company Chalmette N/A - 3
Texaco, Inc. Convent 140,000 4.
Total 980, 100 100.0

ACantrell 1978a.
Barrels/day

Table 2. New Lovuisiana refineries, 1978.

Refinery Location Estimated capacity/day®
International Processorsb St. Rose 30,000
(under construction)
Mt. Airy Refining® Mt. Airy 12,400
(near completion)
Refinery Servicesd Westwego 10,000
(planned)
Tetrak Ol Inc.d Luling 30,000
(under construction)
Added Capacity 84,400

gBorrels/ day

Louisiana, The State of Business 1978a

C

dcantrell 1978b

Louisiana, The State of Business 1978b
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Table 3. Expansion of existing Louisiana refineries,
October 1978%.

Refinery Location Expanded copacify/dayb
Gulf Oil Company Belle Chasse 11,000
Marathon Oil Company Garyville 102,000
Murphy Oil Meraux 25,000
Shell Oil Norco 28,000
Tenneco Oil Company Chalmette 16,000
Texaco, Inc. Convent 50,000

Total 232,000

New Refinery Capacity (from Table 2) 82,400 980 : 100
Existing Capacity (from Table 1)
1,294,500

dCantrell, 19784
Barrels/day

total capacity of 4,283 million cubic feet per day (MMcf/d). These units range in
size from Sun Oil's 16 MMcf/d plant at Bayou Sale to Shell's 1,200 MMcf/d plant at
Calumet, which is the third largest plant in southeast Louisiana. Gas processing
capacity in St. Bernard Parish is about 80 percent of that in St. Mary Parish.
Three companies, Shell, Southern Natural Gas, and Union Qil, operate in two sites
at Toca and Yscloskey. Shell's Yscsloskey unit is the Region's largest, with a
capacity of 1,850 MMcf/d (Table 4).

Natural gas is Louisiana's most important energy source. An intricate web of
pipes carries gas to the State's manufacturers and supplies 90 percent of the
energy that utilities use to make electricity.

Twenty-six interstate gas pipeline companies have lines running into
Louisiana to carry gas to other parts of the Nation. About three-fourths of the
State's production goes out-of-state.

Mississippi has eight processing plants with a combined processing capacity of
856 MMcf/d. None is in the Deltaic Plain region.

SHIPYARDS

Prior to discovery of offshore oil and gas, the MDPR petroleum industry had
little use for specially-designed marine equipment. On streams, canals, and
coastal waters, the industry depended on small yacht-type crewboats, wooden
shrimp trawlers, oyster luggers, menhaden boats, and converted Navy vessels.
Offshore activity opened a new era in marine operations. Transportation bases and
an efficient weather-forecasting service were absolutely essential for success. To
service their offshore leases, drilling and production companies had to obtain a
navy.
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Table 4. Gas processing plants in MMcf/d by Parish, 1978.

Gas Gas
Parish capacity production
Iberia
Koch Oil - Bayou Postillion 25.0 12.0
Shell Oil - Weeks Island(13-14S,6&7E) 129.0 58.6
Exxon - Avery Island(53-13S,5E) 11.0 9.0
SUBTOTAL 165.0 79.6
Jefferson
Exxon - Grand Isle(32-215,25E) 135.0 71.0
SUBTOTAL 135.0 71.0
Lafourche
Amoco Production - Lake Boeuf(61-15S,18E) 85.0 36.5
Exxon - Thibodaux(35&36-15S, | 6E)
Liquid Products Recovery, Inc.-
Bourg
Napoleonville No. | 30.0 8.0
Sun Oil - Chacahoula Central Dehydration 67.0 50.0
SUBTOTAL 257.0 107.5
Plaquemines
Getty Oil -
Bastian Bay(42-215,28E) 150.0 43.0
Venice(25-215,30E) 65.0 33.0
Gulf Oil -
Bastian Bay(4-215,29E) 150.0 57.0
Venice(25-215,30E) 1,000.0 654.0
SUBTOTAL 1,365.0 778.0

(continued)
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Table 4.

Gas Gas
Parish capacity production
St. Bernard
Shell -
Toca(54-14S,14E) 830.0 448.3
Yscloskey(39-13S,15E) 1,850.0 1,554.3
Southern Natural Gas - Toca(56-14S, 14E) 525.0 116.0
Union - Toca 190.0 119.8
SUBTOTAL 3,395.0 2,238.4
St. Charles
Shell - Drawfish(36-135,20E) 120.0 91.9
Norco Fractionator(é-12S,8F) -— -—
Texaco - Paradis(29-145,20E) 800.0 NR
SUBTOTAL 920.0 91.9
St. James
Cities Service - St. Amelia(12-12S,16E) 38.0 4.8
Liquid Products Recoverdry Inc. - Vacherie 10.0 4.0
Mid Lovisiana Gas - Kenmore(44-12S,4E) 10.0 2.0
Shell - LaPlace(38-12S,|5E) 12.0 9.7
SUBTOTAL 70.0 20.5
St Mary
Atlantic Richfield - Bayou Sale(17-115,9E) 97.0 77.0
Exxon - Garden City(45&46-15S,10E) 950.0 314.0
Placid Oil -
Patterson #1 (48-15S,1 IE) 200.0 76.0
Patterson #2 (48-15S,1 IE) 600.0 NR
Shell - Calumet(11,12,51&52-155,1 |E) 1,200.0 1,117.6
South Lovuisiana Plantation -
Aymond(13-14S,9E) 45.0 34.0
Sun Gas Co.-
Bayou Sale(l4-16S,9E) 16.0 2.0
Bayou St. Vincent(16-13S,13E) 75.0 20.0
Belle Isle(5&28-17S,10E) 200.0 93.7
Texaco - Floodway(16-16S,12E) 900.0 NR
SUBTOTAL 4,283.0 |,744 .4

(continued)
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Table 4. (concluded)

Gas Gas
Parish capacity production
Terrebonne
Exxon - Lirette(23 & 32-195,19E)
Getty - Hollywood(101-17S,17E) 150.0 75.0
Lovisiana Land and Exploration -
Pointe au Chien(185,20E) 125.0 109.5
Placid Oil - Lapeyrouse(71-20S,18E) 100.0 42.0
Shell -
North Terrebonne(20,29,33-17S,15E) 1,250.0 1,106.4
Timbalier(NW¥% of 32, SW¥% of 33-19S,19E) 100.0 50.4
Superior Oil -
Bayou Penchant(2-19S,13E) 75.0 108.0
Four Isle(24-12S,16E) 75.0 73.0
Union - Houma(26-17S,17E) 80.0 35.0
SUBTOTAL 2,330.0 1,802.3
TOTAL 12,920.0
Source: Cantrell 1978b.
Notes: Abbreviations refer to locations within the Township and Range Survey

system, as follows: (13-145,6 & 7E) indicates that the location is within section
I3, Township |4 South, Ranges 6 and 7 East of the appropriate meridian

(Lovisiana or St. Helena).

NW¥ of 32, SWh of 33-19S,19E indicates that the location is in the northwest
quarter of section 32, and the southwest quarter of section 33 in Township 19

South, Range |9 East.

If the 1940's can be characterized as the beginning of the offshore era of

petroleum development, then the 1950's should be considered the beginning of the
marine technological revolution. In this period, boat builders installed diesel rather
than gasoline engines, and designed steel rather than wooden-hulled support craft.
Shipyards were fabricating vessels capable of operating in the hostile waters of the
Gulf of Mexico. The boat-building trades began to grow, but the limits of well-
drained land required the expanding industry to locate at scattered sites along the
coast or in cities away from the high impact areas of hurricanes. In many cases,
shipyards are confined to a narrow strip of land less than two acres in size.

Louisiana boat builders pioneered the industry. They constructed the first
all-aluminum crewboats and installed the first gas turbines. From their designs
other shipyards began to construct supply vessels (New England builds...1975).
Demand has continued to expand, requiring builders worldwide to start
manufacturing supply boats.

More than 100 Lovisiana shipyards are working to meet the needs of the
offshore operators. Most of these shipbuilders are located on the rivers and bayous
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of the MDPR (Table 5), and are responsible for Lovisiana's position as a world
leader in the construction of supply boats, towing-supply vessels, and large utility

Table 5. Shipbuilding in south Louisiana.

Cities Shipyards

Algiers
Amelia
Baldwin
Bayou Vista
Belle Chasse
Berwick
Charenton
Chauvin
Galliano
Golden Meadow
Franklin
Harvey
Houma
Jeanerette
Lafitte
Larose
Lockport
Loreauville
Montegut
Morgan City
New Iberia
New Orleans
Patterson
Venice
Westwego

N == ==
—NN——WN—=—0"W—-J0\ — W — — = — N — W —

SUBTOTAL
OTHER

—\0
-

TOTAL

o
&

Source: Authors, from a 1975 survey of Louisiana telephone directories.

craft (Table 6). Lovuisiana-built boats operate around the world. The shipyards
contribute to the local job market, but their facilities rarely require a work area of
more than 10 hectares (25 acres). Because the shipyards are not concentrated in

one area, they often are not shown on land-use and land-cover maps at a scale of
1:100,000 or smaller.

Of the 122 support craft under construction in the United States, 67 percent
are in Lovisiana shipyards; Mississippi shipyards produce 4.l percent. Worldwide,
there are only an additional 84 vessels being built. MDPR shipyards, therefore, are
involved in fabricating 42.2 percent of the world's fleet (Table 7).
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Table 6. Marine service vessels under construction,
January 1976.

Number of boats
Shipyard vnder construction

Lovisiana:

Wall Shipyard, Inc. - Harvey, Louvisiana
Camcraft Inc. - Crown Point, Lovisiana
American Marine - New Orleans

Bollinger Machine Shop and Shipyard - Lockport
Bourg Drydock and Service Company - Houma
Swiftships, Inc. - Morgan City

J. Ray McDermott & Company - New Orleans
J. Ray McDermott & Company - New lberia
Service Machine & Shipbuilding - Morgan City
Equitable Shipyards, Inc. - Madisonville
Quality Equipment Company - Houma

Halter Marine Services, Inc. - New Orleans
Delmar Systems, Inc. - Larose

Universal Iron Works - Houma

American Marine Corp. - New Orleans

Halter Marine Services, Inc. - Lockport

N —
Q= —=NNWWNDONON— —= N — ] —

Lovisiana MDPR Construction SUBTOTAL

o]

Mississippi:

Halter Marine Service, Inc. - Moss Point

Ren

TOTAL

Source: Ocean industry's report...|1976.

The pioneer efforts in Louisiana started the marine-service business and
logistic support vessel construction industry. MDPR shipbuilders are busy, with
several firms looking for land parallel to 7.6-meter (25-foot) channels to accommo-
date the 70-meter to 90-meter (230-foot to 295-foot) vessels of the future. A
December 1974 survey reported 30 Louisiana shipyards building 1,381 support craft,
including barges, tugs, supply boats, crewboats, and push boats. Admittedly
incomplete and dated, the tabulation does not show the total building activity of
nearly 30 percent of the State's shipyards (Construction 1974). Bayou Lafourche,
Morgan City, New Iberia, and the New Orleans area are worthy of special mention.
Over 60 shipyards are within these four areas. Occupying less than an acre, in
some cases these fabrication facilities may have as many as three boats under
construction and a two-year backlog. Lovisiana's logistic support firms are having
boats built to work anywhere in the world. Over 400 Louisiana-based boat rental
and towing firms provide enough business to keep the shipyards working at full
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Table 7. Petroleum industry boats being built in the United States,
January 1976.

Total boats Percent Percent

State under construction United States worldwide
California 6 4.9 2.9
Florida 7 5.7 3.4
Lovisiana 82 67.2 39.8
Mississippi 5 4.1 2.4
Rhode Island | .8 5
Tennessee | .8 .5
Texas 16 13.1 7.8
Washington _4 3.3 1.9

SUBTOTAL 122
Boats built outside of

the United States .
Total worldwide 206

Source: Ocean industry's report... 1976.

capacity. As the industry moves into deeper water, the |5-year to 25-year-old
boats have become obsolete. New ones are required to operate in 3-meter (10-
foot) swells more than 160 kilometers (100 miles) from shore. The marine service
fleet is constantly being enlarged and modernized by MDPR shipyards and boat
yards.

This activity, along with construction of other types of boats, keeps local
newspaper classified sections filled with advertisements for structural fitters,
certified welders, ship-fitters, pipe-fitters, and painters. With more than one
billion pounds of seafood moving through Lovuisiana's ports, the demand for new,
modern fishing vessels is high. Although the greatest number of boats being built
are for the petroleum industry, marine fabricators also are constructing shrimp,
oyster, and menhaden vessels. In addition, steel and wooden-hulled boats are
constantly being built in someone's front or back yard. This cottage industry is
seen on many of the bayous extending into the marsh. These "homemade" boats
may be from 4.9 meters to 13.7 meters (16 feet to 45 feet) in length, for use in
either the inland or offshore waters.

The economic importance of shipbuilding is particulary evident in New

Orleans and Pascagoula, Mississippi. Avondale has built a major shipyard in New
Orleans, and is the largest single employer in the Region. Many men travel more
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than 190 kilometers (120 miles) per day between the yard and their homes. They
build everything from tankers to shallow-draft grain transport vessels. Currently,
Avondale has a backlog of approximately 20 ship orders.

These contracts represent over $1.5 billion in investment with about 50
percent involved in expanding the country's domestic tanker and liquid natural gas
carrier fleet, Litton's plant at Pascagoula is involved primarily in the construction
of Navy ships. In addition to Litton's Pascagoula facility, James K. Walker Marine
has a yard at Moss Point on the Pascagoula River. Several other shipbuilding and
repair firms are located along the Pascagoula River. Although the company builds
many types of boats, Walter Marine has recently completed a stern-rigged clammer
equipped with split trawl winches for use in scalloping and bottom fishing. A
December 1978 survey showed six shipyards were building 27 fishing vessels (Table
8). Coastal Engineering at Escatawpa and Gulf Fiberglass Boats at Pascagoula

Table 8. Fishing vessels under construction in Mississippi,
December 1978.

Fishing boats

Shipyards under construction
Coastal Engineering Company - Escatawpa 6
Gulf Fiberglass Boats - Pascagoula 10

Halter Marine, Inc. - Moss Point |

Quality Shipbuilders, Inc. - Moss Point |

Joseph Adaulph Toche, Sr., Inc. - Biloxi 5
James K. Walker Marine - Pascagoula 4
Total 27

Source: United States fishing...1978.

were fabricating 16 of the boats (United states fishing...1978). Several of these
firms also were engaged in construction of other vessels. Eight Lovisiana shipyards
were building 37 fishing boats, with Billiot Boat Works in Marrero fabricating 19
(Table 9).

PLATFORMS

In 1947 Kerr-McGee Oil Industries completed a subsea oil well in the Gulf of
Mexico. The mobile platform used was a radical departure from the rigid wooden
or steel piling structures that were built in-place. Two war-surplus barges and a
converted Land Sea Transport (LST) were used as the drilling platform. As a
result, Kerr-McGee demonstrated the feasibility of exploring for hydrocarbons in
the Gulf of Mexico. The era of large-scale exploration and development offshore
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Table 9. Fishing vessels under construction in Louisiana,
December 1978.

Vessels
Shipyard under construction

Billiot Boat Works - Marrero 19
Blue Streak Industries - Chalmette !
Breaux's Bay Craft, Inc. - Loreauville 6
Camcraft, Inc. - Marrero !
Marr Enterprises - Slidell 7
Renos Boats - Akers !
Shaner Boats, Inc. - Larose 1
Viguerie Trawlers, Inc. - Houma 1

Total 37

Source: United States fishing...1978.

was launched. By June 1948 (Williams 1948) 23 companies were either drilling,
rigging up, or building platforms to explore more than 730,000 hectares (1.8 million
acres) of leased ocean bottoms off the Louisiana coast. Once a lease proved
productive, an oil company had to build a fixed platform to develop the site. In 3|
years the industry progressed from 3.6 meters (12 feet) to an unprecedented water
depth of 312 meters (1,025 feet) (Figure 8). In the interim, over 2,100 structures
have been pinned to the seabed. In Louisiana's waters there are more than 1,100
major structures, each consisting of a four-piling supported platform, with two or
more pieces of production equipment and/or six wells (Table 10). These "major"
structures are designed for multiple completions. Shell's 46,000 ton Cognac
platform will not only be the tallest offshore structure in the world, but will have a
record 62 wells fanning out from its base (Metzler 1978). Along with the major
platforms, there are an additional 1,100 minor pieces of equipment anchored to the
sea floor.

Between 1975 and 1978 the number of structures increased dramatically.
More platforms were installed in 1976 than in any other previous year, primarily as
oil companies are reinvestigating tracts leased in the 1940's and 1950's. This is
being done to maximize yields from marginal fields. Rising prices of both oil and
natural gas have encouraged producers to reconsider their marginal fields (Gulf of
Mexico...1977).
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Figure 8. Water depth records for platforms, 1945 - 1978.

Source: Lee |1978.
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Table 10. Major platform development in F%derol waters off Louisiana
through April 1978

Period installed Platforms installed
Prior to 1954 277
1954-1959 112
1960-1964 251
1965-1969 67
1970-1974 80
1975-1978 __ 387
Total 1,174

%s of April 30, 1978, there were an additional 1,137 structures for a total of 2,517
offshore platforms in Federal waters off Louisiana.

Sources: Carmichael 1975.
Kent Stauffer, United States Geological Service Conservation Division
(oral communication).

Platform construction generally peaks three years after a lease, yet
structures can be added to the tract continuously. Several firms contract platform
installation for leases over 20 years old. Most of the major structures have been
erected on leases obtained from sales through 1962 (Gulf of Mexico...1977).

Off Lovuisiana's coast, petroleum companies, between October 1974 and
December 1976, leased 1,755 tracts, involving 3.1 million hectares (7.6 million
acres) at a cost of $9.8 billion (Harris et al. [977). By 1976 there were 1,238 active
leases; 749 were producing and 489 non-producing. On new leases platform
installation will not be immediate, as cost of construction and the time required
for completion has risen phenomenally. A creosote-piling platform used in the
1950's for shallow-waters exploration cost about $100,000. Today, deep water
structures are priced in excess of $10 million, with the Cognac platform carrying a
price tag of $275 million. Further, |5 years ago a platform could progress from the
drawing board to delivery in 12 to |15 months. Today, a period of two to three
years is the average. However, continued exploration of large numbers of
undeveloped tracts and comparatively good prices for oil and gas should provide
adequate incentive to produce from leases previously considered borderline
economically. Further, oil companies are forming partnerships to maximize their
efforts.

Oil and gas production in the Gulf of Mexico has undergone an erratic but

steady growth. Even though companies are continuing to explore their offshore
leases, one-third of the active leases will expire by the end of 1981. Only two-
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thirds of the 5.5 million hectares (13.5 million acres) being offered in 1978 can be
considered new territory. As a result, older blocks, deeper wells, and deep water
drilling are being considered. All three of these elements will influence the
number of offshore structures constructed (LeBlanc 1978q).

A total of 196 production and well-protector structures offshore have been
removed. For over |5 years steel desks and jackets have been recycled as salvage.
This is a small industry, with few firms involved. It is one with a future, however.
Estimates indicate that the majority of the Gulf's active leases will begin depleting
reservoirs. At that time, removal will become a significant part of the offshore
industry. Currently, this service costs between $100,000 and $300,000 with J. Ray
McDermott's large derrick barges involved in about 50 percent of the salvage jobs
(LeBlanc 1978c). As a result, near Morgan City, several salvaged platforms are in
"storage'" waiting to be cut up.

No Mississippi firms are directly involved in the three principal activities of
platform fabrication, transport, or installation (Gladden et al. 1976).

SERVICE BASES AND REPAIR YARDS

Construction and maintenance of production platforms, and subsequent
extraction and handling of subsea oil and gas, requires an extensive array of
onshore facilities. Lovisiana's pioneer role offshore resulted in many of the State's
sites acquiring the necessary infrastructure to meet the needs of the offshore
industry. Refineries, terminals, boat docks, airports, helicopter bases, repair
facilities, shipyards, and pipe storage areas are essential to offshore operations.

All of these activities require space and influence local industrial land-use
and land-cover patterns. Some firms are located at remote points, such as Port
Pourchon or Venice, and their land area requirements reflect the significance of
transportation. Transportation facilities are particularly important, as nearly 40
percent of the world's crewboats, supply vessels, and tugs are owned by Louisiana-
based firms (Ocean industry's report...1976). To dock and service this marine fleet
involves land along the region's limited natural levees.

In addition, cities on well-developed traffic corridors serve as nodal points,
attracting all types of businesses involved in meeting the logistic needs of the
offshore contractors. Expansion of these support facilities stimulates the local
economy, and marked changes in urban and built-up land uses occur. Demand is
high for residential, commercial industrial, and transportation services, communi-
cations and utilities, institutional, and other types of intensive land uses. In nearly
all places on this coast, the natural environment limits or confines urban growth.
Support industries, therefore, are agglomerated or confined within the few well-
drained areas. Exploration and development on and offshore have changed the
region's rural character and established the foundation for attracting primary and
secondary industries to various logistic support centers.

LOGISTIC SUPPORT CENTERS

Within several MDPR communities the landscape is dotted with prefabricated
metal buildings, housing companies that cater to every aspect of the offshore
petroleum industry. Such companies have turned the delta settlement clusters into
major logistic support centers. There are engineering firms, chemical distributors,
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mud companies, hardware outlets, shops specializing in marine engines, ship
builders, boat repair services, towing contractors, log libraries, heliports and
aircraft maintenance facilities, boat rental firms, structural fabricators, and many
others. Although many sites are less than 4 hectares (10 acres) in size, all occupy
space and are contributing to the MDPR's patterned landscape.

Various support craft are necessary to keep onshore and offshore operations
on schedule. Mud, casing, cement, and other expendables are transported from
onshore bases to the job site by a continuous ferry service. In one instance, a
drilling rig working off Nicaragua was supplied from Venice, Louisiana (Ocean
industry's report...1976). In linear communities flanking the Region's principal
\(Noferwoys, the boat industry has become an intricate part of the region's economy
Table [1).

Four settlement clusters and two cities serve as principal logistic support
centers. Bayou Lafourche, Houma, Morgan City, and Plaquemines Parish are the
principal strips. New lberia and New Orleans serve as additional support centers.
Eighty percent of the deltaic plain's petroleum business is located within these six
areas.

Houma

There are 497 firms in Houma, an oil-field service center. In Houma and its
environs, the petroleum industry has been directly or indirectly responsible for
1,340 hectares (3,312 acres) of commercial services, industrial, transportation,
utilities, and commuications properties. South of the city, along the three major
waterways and at the airport, there are 290 hectares (709 acres) of industrial real
estate. This land is confined to eight parcels ranging from 4 hectares (10 acres) to
a S4-hectare (381-acre) site adjoining the airport.

Two nearly contiguous tracts adjoining the Intracoastal Canal and Bayou
Lacarpe serve as a major industrial complex. This 77.7 hectare (192 acre) area has
attracted numerous petroleum-related firms. An agglomerating process has
formed in this area also, with each new business attracted to the site because of
market proximity and a skilled labor force. The area is a nodal point that will
continue to expand. New industrial parks will join the existing land-use and land-
cover patterns to enlarge the industrial base. Major dock space is confined to
three sites involving 132 hectares (325 acres).

Morgan City

Morgan City's waterways attracted numerous water-oriented enterprises,
making the city the fourth largest seaport in the State. Thirteen shipyards, 34
towing firms, and 49 boat charter and rental services make it one of the busiest
ports for its size (Davis and Detro 1977).

Natural levees in and around Morgan City are dotted with metal buildings.
These commercial businesses have moved out of the city, interrupting the
continuity of the agriculture, and strip and clustered settlement patterns. Nine-
teen areas appear on the land-use and land-cover map involving 780 hectares (1925
acres). Several of the patterns are not related to the petroleum industry. Those
that are related, however, show how the firms tend to agglomerate. Some patterns
are a mixture of service-oriented retail and wholesale outlets.

40



Table 11. Offshore crewboats, supply vessels and tugs owned by

Deltaic Plain Marine Service Company, February 1978.

New vessels

Existing Under

Owner fleet Planned construction
Acadian Marine Services - New Orleans 3 4 2
Allstate Marine & Investment Services,

Inc. - Houma 24 - -
American Offshore Boat Service, Inc. -

Belle Chasse 10 - -
Luke V. Bellanger - Golden Meadow | I -
Berwick Bay Oil - Morgan City 5 - -
Bisso Marine Co. Inc. - New Orleans 3 - |
Black Gold Marine - Harvey 14 - 7
Bollinger Offshore Boats - Lockport i2 - -
Briley Marine Services, Inc. - Morgan City 3 - 4
Bruce Boat Rentals Inc. - Gibson I - 3
Otto Candies Inc. - Des Allemands 23 - 6
Candy Boats, Inc. - Morgan City 4 - 4
C-Craft Marine, Inc. - Galliano 3 - -
Cenac Towing Co. - Houma 27 - -
Cheramie Bros. Inc. - Golden Meadow 22 - 3
Coastal Marine Inc. - Morgan City 18 - 6
D and B Boat Rental Inc. - New lberia 6 - -
DAPTCO Marine - New Orleans 2 - -
Defelice Marine Construction - Metairie 10 - 2
Domar Ocean Transportation - Morgan City 2 | I
Euro-Pirates International - New Orleans 21 - -
F&S Offshore Inc. - Berwick 22 - -
Flotation Service Inc. - New lberia 7 -— -
Galaxie Marine Service Inc. - Patterson 7 | 2
Galaxie Offshore Inc. - Belle Chasse 3 - -
Gulf Fleet Supply Vessels, Inc. -

New Orleans 75 -— n
Guzzetta Offshore Marine Service - Berwick 6 - |
Imco Service - New Orleans 3 - !
J-W Operating Co. - Morgan City 8 2 -
Johanna Seas, Inc. - Galliano | -- -
Arthur Levy Enterprises - New Orleans 5 - 3
Lovisiana Mud Co. - Houma 6 - -

(continued)
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Table II. (concluded)

New vessels

Existing ‘Under
Owner fleet Planned construction
Lytal Marine Operators - Lockport 8 2 -
Andrew Martin Sea Service - Galliano 8 - --
Offshore Island Boats, Inc. -

New Orleans 4 - -
Offshore Service Ships Inc. - Gretna | - -
Offshore Supply Ships Inc. - Gretna I - --
Petro Marine - Gretna 35 - -
Point Marine - Morgan City 2 2 2
Purlis Viator Boat Rental, Inc.

New Iberia 2 - -
Robin Boat Rental Service, Inc. - Harvey 17 - -
Seahorse, Inc. - Morgan City 70 -- 8
Seven Seas Towing Co. Inc. - Westwego | - --
Sug Rossan, Inc. - Morgan City 2 - -
Nolty J. Theriot, Inc. - New Orleans 26 - -
Tidewater Inc. - New Orleans 296 - i
Qelfoic Plain Totdl 852 22 88

Other Lovisiana Firms 125 - 7
State Total 977 22 95
World Total 2,446 33 123
Deltaic Plain Percents 35 67 77
9Gulf Boat Marine Service - Cameron 14 - 3
Offshore Logistics, Inc. - Lafayette (N - 4

Note: Many of the Offshore Logistics Boats are based in Deltaic Plain ports, but
the firms have home offices in Lafayette.

Source: Marine transportation 1977.

Bayou Lafourche and Plaguemines Parish

Linear settlements along Bayou Lafourche and in Plaguemines Parish are boat
and service oriented. Petroleum-related industries have located adjacent to Bayou
Lafourche to meet the needs of the offshore operators. Intertwined in the
elongated acreage within Plaquemines Parish are numerous industrial sites. In the
southern part of this parish, industrial land-use and land-cover patterns occupy
3,639 acres. Over 50 percent of the industrial real estate is within the
communities of Port Sulphur, Venice and Southwest pass with 464, 785 and 686
acres respectively. In the northern part of Plaquemines Parish, including the
neighboring "New Orleans' west bank", there are 3,071 hectares (7,588 acres) of
industrial property, and 902 hectares (2,230 acres) of transportation facilities.
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Other Logistic Centers

New lberia and New Orleans have 1,090 businesses related to the petroleum
industry. As might be expected, these firms have played a significant role in the
economic structure of the two areas.

Dvue to the importance of logistic support bases and ancillary services, all of
the MDPR's natural levee settlements with the exception of Bayou du Large, have
profited from hydrocarbon exploration and development. Dock and storage space
within these areas is often confined to small sites, such as the service centers
along Bayou Grand Caillou, whereas, along Petit Caillou, there are 66 hectares (162
acres) of transportation-oriented land. One site encompasses 48 hectares (118
acres) of industrial land. Sites vary from the 28-hectare (70-acre) facility at
Cocodrie to numerous other facilities farther up the bayou.

Marine-related businesses have been established throughout the area. Ship-
building and towing are particularly noteworthy. The strip and clustered settle-
ments and the New Orleans Standard Metropolitan Statistical Area have developed
into important marine-related centers.

People living in the strips of cities have been responsible for the design,
construction, operation, and maintenance of drilling rigs, production platforms,
crewboats, barges, piplelines, pipe-lay barges, and service vessels. They have
witnessed regional transition from land-intensive to labor-intensive occupations
and the associated changes in the landscape. The equipment used in working
offshore had to be constructed to meet local needs. There was no precedent.
Lovisiana was the worldwide leader in offshore hydrocarbon exploration and had to
learn from trial and error. Through the slow evolutionary process, the region has
profited from the "offshore age of petroleum exploration".

PETROLEUM INDUSTRIES

The petroleum industry in the MDPR involves refining and those production
processes by which refinery products are further modified to create industrial
organic chemicals, the basic materials from which synthetic fibers and plastics,
rubber and lubricants, and hundreds of other products are made. The growth of the
Region's petrochemical industries has been intimately related to the development
of mineral resources. Since 1947, when construction was completed on the first
offshore oil well, the Mississippi River banks between Baton Rouge and New
Orleans have been transformed into the "Petrochemical Gold Coast," also locally
referred to as the "Chemical Coast".

In September 1978, the Resource and Development Department of the lllinois
Central Gulf Railroad reported 45 industries located in the Lovuisiana parishes
bordering the Mississippi River (Tables 12 and 13). Their research indicates 2|
sites are available for industrial expansion, all on the river's east bank. However, a
Lovisiana Power and Light publication documents 88 sites available for industrial
development, 52 on the river's west bank and 36 on its east bank. These potential
sites vary in size from an 8-hectare (20-acre) site with 251 meters (825 feet) of
river frontage to a 750-hectare (1850-acre) tract with nearly a mile of potential
dock and wharf space. In addition, three industrial parks (Elmwood, Airline, and St.
James) have been established to serve the needs of smaller companies.
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Table 12. Petrochemical industries along the Mississippi,
September |, 1978.

Trans-America Match Corp.
International-Matex Tank Terminals, Ltd.
Unsamex Fertilizer

Chevron QOil Co.

General American Tank Storage & Terminal
Good Hope Refinery

Shell Oil Co.

Shell Chemical Co.

E.l. Dupunt DuNemours & Co.

10. Marathon Oil Co.

Il.  Nalco Chemical Co.

12. Boswell Oil Co.

13. Kaiser Aluminum & Chemical Corp.

4. Marathon Oil Co.

15. Freeport Chemical Co.

DONANF WD~

16, Joc Oil Co.
17. Skelly Oil Co.
18. Ethyl Co.

19. Texaco, Inc.

20. Swift Agricultural Chemical Co.
21.  Gulf Chemical Co.

22. Shell Pipeline Co.

23. Getty Oil Co.

24,  Shell Chemical Co.

25. National Phosphate Corp.

26. Hooker Chemical

27. Argus Chemical Corp.

28. Union Carbide Corp.

29. Monsanto Co.

30. American Cyanamid Co.

3l. Missouri Portland Cement Co.
32. LalJet, Inc.

Source: Louisiana: Baton Rouge - New Orleans...[976.

Not all river-related industries are directly related to Louisiana's hydro-
carbon resources. The industries located in the Baton Rouge to New Orleans
corridor can be catalogued into five groups -- petro-chemical, grain storage and
shipment, power generation, sugar processing, and steel fabrication (Table |3).

Extensive building in the 1960's, along with continued expansion and new
construction, has changed the riverline landscape from rural farmland to
specialized industrial uses. New industries try to take advantage of prime deep
water sites on the Mississippi's cut bank, because in these locations the river
constantly scours the channel. Point-bar sides of the river are areas of
concentrated deposition, and industries located on these "points" require mainte-
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Table 13. Other industries located along the Mississippi River,
September |, 1978.

GRAIN STORAGE AND SHIPMENT

Bunge Corp.

St. Charles Grain Elevator Co.
Allied Flour

LaPlace Elevator Co.

Cardill, Inc.

Peavey's St. EImo Elevator
Farmers Export

Midland Ross Co.

PNOF WV

POWER GENERATION

I.  Louisiana Power & Light
2.  Lovuisiana Power & Light

SUGAR PROCESSING

I, Godchaux Henderson Sugar Co.
2.  Colonial Sugars Company

STEEL FABRICATIONS

I.  Bayou Steel

Source: Lovisiana: Baton Rouge - New Orleans...1976.

nance dredging to maintain port depth. These ports, located from Baton Rouge to
New Orleans, have rapidly expanded their activities, so by 1975, they were
transferring over 97 million metric tons (88 million tons) of cargo.

Industrial expansion has taken place on both sides of the Mississippi, but the
east bank is by far the most important. On the east bank, where there is deep
water and cut bank sites, there are also the most tracts of land available for
development. Also, the east bank has the ports of Destrehan, St. Rose, Gramercy,
Good Hope and several others. These ports specialize in grain transfer, petroleum
refining, petrochemical manufacture, and bauxite reduction.

The west bank is characterized by 16 industrial plants, with all except
Farmers Export, Midland-Ross Corp., and Louisiana Power and Light considered
petro-chemical industries. Two tracts on the west bank have been optioned and
little or no land is available for development.

South of New Orleans, seven industrial plants have located on the east bank.
They include: Amstar Corp., Kaiser Aluminum & Chemical Corp., Tenneco Oil Co.,
Murphy Oil Corp., AMAX Nickel Refining Co., Inc., Electro-Coal Transfer
Terminal, Cal-Ky Pipeline Terminal, and Gulf Oil Corp. On the west bank, |3
tracts of riverine real estate are developed. The firms include: Lovisiana Power
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and Light (2), FMC, Corp., Universal Mississippi River Grain Elevator Co., Koch Oil
Co., Freeport Sulphur Co., Petrou Fisheries Inc., Empire Menhaden Co., and Getty
Oil. Overall, industrial firms located along the river south of New Orleans are of a
diverse economic mix. Of 20 firms, only eight can be classified as petroleum
industries.

Development south of New Orleans is limited by the physical environment
where good industrial land is confined to narrow natural levees. The flood-free
land upriver from New Orleans is substantially larger and more attractive for
industrial uses. In many cases, sites south of New Orleans are on land under forced
drainage and often the available property is too small to accommodate the larger
real estate demands of the petroleum industry. Planned new industries and
expansion by existing industries along the "Chemical Coast" are indicated in Tables
[4 and |5.

Table 14. New industries building along the petrochemical
Gold Coast, 1977-1978.

Associated Energy Transporters - will operate a coal transfer facility at Myrtle

Grove. The plant will be built in two phases, each costing $12 million.®

Boswell Oil Company - will build a mini-refinery at Mt. Airy at a cost of $1.8
million.?
Shell Chemical Company - will build a $500 million ethylene manufacturing facility

a
at Norco.

International Processors of St. Rose - plans to construct a multi-million dollar oil

refinery near St. Rose. The facility is estimated to cost $7.9 million.b

American Cyanamid - will complete in 1978 a 240,000 mt/y ammonia plant at

Avondale at an undisclosed cost.©

Source: ODevelopmem‘ report, new plants and expansions - 1977 (partial
Lisﬁng). 1978a.
Development report, new plants and expansions - first quarter
2 1978 (partial listing). 1978b.
Cantrell, 1978d.

46



Tabte 15. Plants planning expansion.

MARATHON OIL COMPANY is increasing the unleaded gasoline capacity of its
Garyville refinery at an estimated cost of $160 million.?

TEXACO INCORPORATED will add a $100 million plus crude oil desulfurization
facility to its Convent refinery.q

UNION CARBIDE will expand operations at its Taft facility to double its present

ethyleneamines capacity at a projected cost of $52 million.?

CARGILL INCORPORATED will spend $1 million plus to add to its molasses

facility at Reserve.b

CHEVRON CHEMICAL COMPANY will spend $1.4 million on expansion projects at
its Belle Chasse plclnf.b

MT. AIRY REFINING COMPANY, MT. AIRY is making a $340,000 addition to its
fclcili'ry.b
TENNECO OIL COMPANY will add a pretreater and reformer to its Charmette

plant at a cost of $20 million.©

KAISER ALUMINUM & CHEMICAL CORPORATION will spend $7.5 million to ‘

expand its Chalmette plant for the manufacture of oluminumd

KAISER ALUMINUM & CHEMICAL CORPORATION WILL SPEND $10.4 million to

expand its Gramercy coke producing plont.d

KAISER ALUMINUM & CHEMICAL CORPORATION IS EXPANDING ITS Norco

facility for the production of calcined petroleum coke at a cost of $250,000.d

LAJET, INC. will spend $1.8 million to add on to its refined petroleum products

plant at St. James.®

Sources: 9Development report, new plants and expansions - 1977 (partial
isting). 1978a.
Development report, new plants and expansions - first quarter -
1978 (partial listing). 1978b.
Development report, new plants and expansions - second quarter -
4978 (partial listing). 1978c.
Development report, new plants and expansions - third quarter -
(I3978 (partial listing). 1978d.
Cantrell 1978d.
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MDPR OIL AND GAS OPERATIONS: A SUMMARY

From the earliest efforts, development of Gulf coast hydrocarbon reserves
has been dependent on continuous improvements in technology to overcome the
environmental constraints. Beginning with wells drilled on stable inland ground,
the oil and gas industry moved slowly seaward as economical and reliable methods
were developed to deal with the marshes, swamps, and open Gulf waters off the
Louisiana and Mississippi coasts.

One technological change whose implications will warrant future scrutiny is
the implementation of directional drilling techniques. Offshore drilling activities
have utilized directional drilling for several years to minimize the cost of multiple-
platform fabrication while developing deep-water oil and gas fields. A single
platform can be designed with drilling equipment that extends in all directions
from a common center.

Onshore drilling activities, which have declined substantially in recent years,
could increase in the near future, especially if market conditions make
development of the Tuscaloosa Trend more financially attractive. Onshore,
however, directional drilling is relatively expensive when compared with vertical
drilling, because of the added distance that must be drilled to reach the same depth
below ground level. Despite its greater cost, directional drilling can be less
disruptive than vertical drilling activities, because hydrocarbon reserves can be
extracted from beneath the surface of ecologically sensitive areas with relatively
little ecological disturbance. To arrive at a set of policies that will guide
hydrocarbon resource development while optimizing the use of renewable resources
in the MDPR, the merits and disadvantages of directional drilling techniques should
be carefully examined.

Without question, the development of the hydrocarbon industry in the MDPR
has had significant socioeconomic impacts. Some of these impacts have been
reviewed in this paper by presenting information on direct oil and gas related
industrial developments. More important may be the secondary and tertiary
impacts that have occurred and continue throughout the region. Development of
transportation networks provided the sophisticated access needed for diversified
urban/commercial/industrial development of an area. Increases in the incomes of
residents helped to provide the stimulus for more services and goods to be produced
and supplied. Immigration to the area helped to provide needed skills that have
diffused throughout the MDPR into all sectors of the economy. In summation,
while oil and gas development had a strong influence on the general development of
the MDPR, other development stimulae have helped to continue and accelerate
regional economic and population growth.

In addition to the pure historical aspects of oil and gas development in the
MDPR and the descriptions of current conditions, one of the more significant
findings of this analysis has been that the three Mississippi counties have had little
onshore or offshore impact from hydrocarbon development when compared to the
fourteen parishes in Lovisiana. This is not to say that the development that has
occurred in Mississippi has not been important. Rather, when looking at the MDPR
as a whole, these areas (much like the Florida parishes north of Lake

Pontchartrain) have had less activity and will likely continue to have less in the
future (Gladden et al. 1976).
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This paper has been intended to provide a general overview of oil and gas
activities in the MDPR. While other topics discussed in the following synthesis
papers have had some major problems with data gaps, the amount of information
available on hydrocarbon activities in the MDPR is overwhelming. For this reason
some sources that many readers may feel are significant have not been utilized.
An effort has been made to select key references that adequately and accurately
represent oil and gas activities throughout the Region.
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SOCIAL & DEMOGRAPHIC CHARACTERISTICS

Like many of the nation's coastal regions, the Mississippi Deltaic Plain
Region (MDPR) has become more populous, more prosperous, more urbanized, and
more industrialized since World War ll. While the region's growth rate has not
matched the growth rates of some of the other coastal regions (most notably the
north Texas Gulf Coast region and Florida's Tampa Bay region), the nature of
historical economic and population growth in the MDPR has almost guaranteed that
the region will continue to undergo a rapid but stable expansion trend for many
years to come.

The dynamic nature of the growth trend is derived essentially from two
sources: (l) long-term development of the region's vast hydrocarbon resources,
accompanied by extensive service base expansion at the expense of agricultural
production and commercial fishing and trapping activities; and (2) opportunities
that the region presents to a growing retirement-oriented segment of the nation's
population, including a relatively low average cost of living, a favorable tax
structure in both Mississippi and Lovuisiana, an attractive climate and cultural/re-
creational amenities that are unique to the region.

The impact of oil and gas development on growth in the Deltaic Plain is
difficult to measure accurately. The tendency is to attribute a great deal of
significance to oil and gas development, if for no other reason than that the
pipelines, processing plants, drilling rigs, and refineries have such high visibility. It
is one thing to say that the petroleum industry has touched the lives of many
Deltaic Plain residents, but it is quite another to identify the actual number of
people in the region who would either not be there, or who would be doing
something else, were it not for oil and gas. Extraction, transportation, and
refinery activities that make up the petroleum industry itself are characterized by
a sophisticated technology that requires relatively small labor inputs. The direct
support provided by welders, fabricators, mud suppliers, tool and die
manufacturers, and banks represents a much higher level of labor intensity. But
the local record stores, supermarkets, office supply firms, architects, construction
contractors and dozens of other types of business concerns are also a consequence,
to some extent, of the petroleum industry.

The precise association is hazy at best between population growth and long-
term development on the one hand, and the petroleum industry on the other. What
we know about this association has been generally pieced together from scores of
specific research efforts that were aimed at obtaining a specific association
between one proposed project and its growth impacts. The cumulative impacts of a
whole series of such projects is difficult to ascertain, as the sum does not
necessarily equal the aggregate impact of several facilities. The presence of two
new offshore lease tracts may generate "x" new jobs on shore, but there is a
question that remains regarding the amount of speculative investment that
surfaces in an attempt to cash in on what may or may not have been the beginning
of a long-term trend. The presence of speculation and other irresistible qualities
that the forces of growth have demonstrated, obscure the actual impact
attributable to offshore development in this case. Unless more sophisticated
growth simulation models are created to account more fully for the causal role of
oil and gas development, one is left with the impression that while petroleum
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provided the initial impetus for growth in the Deltaic Plain Region, this growth has
assumed a character of its own.

Commercial and industrial development have resulted in a substantial
employment-related migrant influx. Because of the long-term period of this
development and the migrant population's age and sex structure (predominantly
young and at the beginning of their family-raising careers), the rate of population
growth has been influenced by migrant-related natural increase (births minus
deaths among new residents) as well as net in-migration. This migrant-related
natural increase is not readily discernible from census records, but is a hidden
source of growth with which resource planning must reckon.

As with many of the Sun Belt regions, the retirement opportunities offered in
the MDPR have become an important source of non-employment-related migrant
influx to the region. In addition, several outstanding colleges and universities in
the greater New Orleans metropolitan area have attracted students from all over
the South, if not the nation, forming an additional source of non-employment-
related migrant influx. Many of these students remain in the MDPR after
graduation, rearing families and contributing an additional source of population
growth.

Regional population growth, then, will be seen largely as the result of intra-
regional migrant shifts, for both employment and non-employment (e.qg., retirement
and educational) opportunities. The other source of growth, natural increase
(births minus deaths) has contributed heavily to regional growth in the past.
Whereas today people are generally marrying later in their lives and having fewer
children, the post-war years saw an unusual rise in fertility that lasted well into
the 1960's.

In light of present and projected development trends (Figure 9), the major
concerns that face coastal resource management planning are threefold: (1) the
effects of population growth and industrial development on land uses in the MDPR;
(2) the growth-spurred demand for leisure time activities and the consequences
that such a demand may have on MDPR coastal zone resources; and (3) the ability
of public agencies to provide services to an expanding population.

Discussion of growth and development, their causes and consequences, will
explore in greater detail the sources of population growth in the context of
concerns mentioned above. Problems with data availability and consistency
hamper this discussion principally where data collection has not been guided by the
specific analysis required to adequately address resource management concerns. In
general, we have found a basic incompatibility among state-collected data across
State lines. We are also concerned that the standard Bureau of the Census racial
categories do not adequately reflect the region's ethnic diversity. In addition,
recent policy changes regarding energy consumption and fuel production are likely
to have a profound effect on the MDPR economy. Very little research has been
conducted in an effort to demonstrate (or simulate) current intersectoral relation-
ships that obtain between petroleum production and other economic activities.
Analysis of these relationships is critical to an understanding of employment-
related migration, future labor force composition, and coastal zone resource
utilization. The time lag between census data collection and publication creates a
heavy dependence on intercensal interpolation techniques to arrive at a description
of current social and demographic characteristics - a description that will not be
easily updated until well into the next decade.
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Data gaps and inconsistencies notwithstanding, the following discussion
focuses on the MDPR's human resources. The first section, "Population Growth",
describes current structural characteristics of the population, development rates
and regional variations, and the relative contribution made to growth by migrant
influx and natural increase. The second section, "Economic Development",
describes the region's labor force, current trends in commercial and industrial
development, intersectoral relationships in the region's economy, and income
characteristics of the region's residents. A third section, "Resource Base
Pressures", identifies the consequences that projected growth and development
may have on land uses and on the region's ability to meet growth-spurred demand
for community services and facilities. Finally, problems with data gaps and
inconsistencies are identified, along with a series of recommendations for resolving
these problems.

POPULATION GROWTH: URBAN DEVELOPMENT AND SUBURBAN EXPANSION

Growth of the MDPR population accelerated after the end of World War I,
reached its peak rates in the period 1950-1960, and has begun to decelerate since
1960 (Table 16). Projected growth rates indicate that this deceleration trend in
population growth will continue through the beginning of the next century.
Whereas during the period 1940-1950, the average annual growth rate was 2.3
percent, the average growth rate jumped to approximately 3.1 percent per year for
the period 1950-1960, and then declined to approximately |.8 percent per year for
the period 1960-1970. Projected regional growth for the period 1970-1980 provides
an estimated annual rate of 1.6 percent, with subsequent estimates declining to 1.5

;2>grcenf from 1980-1990, and down to I.l percent per year for the period [990-
00.

This growth is not evenly shared throughout the region. Orleans Parish, for
example, has slowly decreased both in absolute population size and its relative
share of the regional population. In 1960, Orleans Parish represented 42 percent of
the region's population, but by 1975 it represented only 30 percent. By the year
2000, projections indicate that Orleans parish will account for 20 percent of the
region's population (Renner 1976), which represents a startling redistribution of a
once highly centralized regional population.

Jefferson, St. Bernard, and St. Tammany Parishes, on the other hand, have
experienced significant population increases since the end of World War I,
reflecting to a large extent the exodus that occurred from the New Orleans city
center to the surrounding suburbs. Jefferson Parish population doubled between
1940 and 1950, and doubled again between 1950 and 1960. In 1960, Jefferson Parish
accounted for approximately 14 percent of the MDPR population, but by 1980, it is
estimated that nearly one-fourth of the entire regional population will reside in
Jefferson Parish.

St. Tammany and St. Bernard Parishes are expected to receive a belated
growth spurt, with St. Tammany currently experiencing the most rapid growth of
any parish or county in the region. Growth is directly associated with improved
transportation facilities between the New Orleans job market and lower land prices
in St. Tammany Parish. Interstate 10 opened the area to suburbanization, and
projections for growth rates through the next two decades indicate that the parish
population will increase its present 4.3 percent of the MDPR population to almost 6
percent by the year 2000. Growth rates in St. Bernard Parish have been
consistently higher than the region's growth rate as a whole. The parish population
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Table 16. Parish/county and regional historical and
projected population growth: MDPR |960-2000.

1975-1980 1980

Parish/county 1960 1970 1975 1980 % change % of total
Iberia 51,657 57,397 60,973 63,813 4.7 3.1
Jefferson 208,769 337,568 398,747 493,427 23.7 24.2
Lafourche 55,381 68,941 72,999 87,994 6.8 3.8
Livingston 26,974 36,511 42,840 47,961 1.9 2.4
Orleans 627,525 593,471 562,420 550,844 -2.1 27.0
Plaquemines 22,545 25,225 26,077 27,677 6.1 .4
St. Bernard 32,186 51,185 58,232 71,084 22.1 3.5
St. Charles 23,219 29,550 32,162 36,729 14.2 4.8
St. James 18,369 19,733 19,599 20,198 3.1 1.0
St. John the Baptist 18,439 23,813 24,796 28,262 14.0 .4
St. Mary 48,833 60,752 61,224 70,831 15.7 3.5
St. Tammany 38,643 63,585 81,323 86,356 6.2 4.2
Tangipahoa 59,434 65,875 71,905 72,218 A 3.5
Terrebonne 60,771 76,049 85,069 88,032 3.5 4.3
LA MDPR Total 1,290,745 1,510,195 1,598,366 1,735,426 8.6 85.3
Hancock 14,039 17,387 18,249 19,200 5.2 .9
Harrison 119,489 134,582 143,528 165,800 [5.5 8.1
Jackson 55,522 87,975 105,186 115,000 9.3 5.6
MS MDPR Total 189,059 239,944 266,963 300,000 12.4 4.8
MDPR Total 1,479,795 1,750,139 1,865,329 2,035,426 9.1 100.0

(continued)
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Table 16. (concluded)

1980-1990 1990 1990-2000 2000
Parish/county 1990 % change % of total 2000 % change % of total
Iberia 69,115 8.3 3.0 69,738 .9 2.7
Jefferson 663,497 30.5 28.4 798,594 20.4 30.8
Lafourche 87,870 12.7 3.8 92,871 5.7 3.6
Livingston 59,788 24.7 2.6 73,375 22.7 2.8
Orleans 531,028 -3.6 22.7 517,911 -2.5 20.0
Plaquemines 32,285 16.6 1.4 32,438 .5 .2
St. Bernard 92,045 29.5 3.9 109,412 18.9 4.2
St. Charles 45,056 22.7 1.9 54,022 19.9 2.1
St. James 21,477 6.3 .9 22,680 5.6 .9
St. John the Baptist 35,310 24.9 1.5 41,325 17.0 .6
St. Mary 58,335 -17.6 2.5 54,779 -6.1 2.1
St. Tammany 114,653 32.7 4.9 148,676 29.7 5.7
Tangipahoa 78,722 9.0 3.4 83,876 6.5 3.2
Terrebonne 102,953 16.9 4.4 11,380 8.2 4.3
LA MDPR Total 1,992,134 4.8 85.3 2,211,077 1.0 85.2
Hancock 21,200 10.4 .9 23,400 10.4 .9
Harrison 186,800 12.7 8.0 212,200 13.6 8.2
Jackson 135,100 17.5 5.8 147,000 8.8 5.7
MS MDPR Total 343,100 14.3 14.7 382,600 1.5 4.8
MDPR Total 2,335,234 4.7 100.0 2,593,677 1.1 100.0

Sources: Renner, J. R. 1976.
Mississippi State University, Division of Research, College of Business and Industry 1978.



The parish population has always represented a relatively small proportion of the
region, however, so that absolute increases in St. Bernard have not equalled the
increases in some of the other parishes and counties with lower growth rates. St.
Bernard Parish is expected to continue to grow at an unusually high rate, and is
also expected to increase its present 3 percent share of the regional population to
more than 4 percent by the year 2000.

The Mississippi coastal counties (Hancock, Harrison, and Jackson) account for
a combined total of nearly 15 percent of the MDPR population. The coastal county
population, centered primarily in Harrison and Jackson counties, has grown more
rapidly than the MDPR has a whole. In 1940, the three counties accounted for only
7 percent of the regional population, but by 1970, they accounted for nearly |4
percent. Their present share in relation to the Louisiana parishes is expected to
remain relatively constant at least through the next two decades.

It is important to note that there are several different measures with which
to characterize population growth, and each one gives a slightly different image of
the growth's significance. An absolute increase (or decrease) in population refers
to the actual number of people who have been added to (or deleted from) a given
area. This absolute measurement translates into a specific number of added sewer
hookups, hospital beds, jobs, or cars on the highway. A rate of increase, expressed
here in terms of percentages refers to the number of people who have been added
to an area relative fo the number of people who lived in that area previously. This
relative measurement translates into an incremental addition of jobs, cars on the
highway, and demands for services.

The distinction between absolute and relative increases is critical to an
understanding of population change and its significance. In the case of St. Bernard
Parish, for example, the projected addition of 12,850 persons between 1975 and
1980 is practically the same absolute change as the decrease projected for Orleans
Parish (11,576 persons) in the same period. However, the relative change for St.
Bernard Parish, a projected 22.1 percent increase, is more than 10 times the
projected 2.1 decrease that those persons represent to Orleans Parish. On a parish
by parish basis, existing facilities, developable land, and community service
systems are much more likely to be capable of absorbing a two percent change than
a 22 percent change in the service population, regardless of the absolute number of
persons involved.

Rural to Urban Population Shift

In the last 40 years, the MDPR has been transformed from an area with only
a few concentrated urban areas serving as market and distribution centers for an
economy dominated by agricultural activities, to an area with a vastly expanded
urban landscape accompanying diversified industrial development. Like much of
the rest of the nation during this period, agricultural labor and land resource
utilization in the MDPR declined as a result of technological innovations and a
decrease in the real cost of capital relative to labor.

The Baton Rouge-New Orleans industrial corridor along the Mississippi River
began to expand in the late 1930's and after World War Il. Hydrocarbon exploration
and development, both on and offshore, began in earnest during approximately the
same period. A hierarchy of urban centers emerged, distinguishable on the basis of
where demands originate for their locally produced goods and services. The New
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Orleans Standard Metropolitan Statistical Area (SMSA) is the primary urban center
in southeast Louisiana. The city has all the primary and secondary services
associated with a dominant urban core, and serves an area well beyond Orleans, St.
Tammany, St. Bernard, and Jefferson Parishes, which comprise the SMSA. The
densely populated areas that are not properly equipped to respond to the demands
of the local populations are faced with a number of municipal and regional
problems. These secondary service centers are not able to adequately meet the
demands of local residents. This is particularly critical in terms of transportation
facilities, medical services, schools, utilities and commercial facilities. Even when
the New Orleans metropolitan area is not affected by hurricanes, it is plagued by
power shortages, inadequately maintained roadways and traffic congestion.

Between 1940 and 1970, the region's urban population increased substantially
(Table 17). The ared's rural/urban population shift within the ten-year period from
1960 to 1970 was actually a movement from the farm or fishing villages to small
towns and/or from the cities to the urban fringe. In the Deltaic Plain, many small
communities are located adjacent to a larger metropolitan area (e.g., Westwego in
relation to New Orleans). A considerable amount of the urban growth in the past
decade has been confined to these smaller places.

Part of this trend can be explained by the rural-based industrial complexes
that have located in small, secondary service centers. These industries have been
responsible for the out-migration from farms and swamp settlements, along with
the tremendous increase in employment in non-farm rural centers. The growth of
these centers has been related directly to hydrocarbon exploration and develop-
ment, but these centers are not equipped with a full range of urban service
capacities. Examples include New Iberia, Morgan City, Houma, many of the
communities in lower Lafourche and Plaguemines Parishes, and many of the
communities along the Mississippi River.

The Deltaic Plain is dotted with a number of small secondary population
centers. These include communities that are linear extensions of primary urban
places such as Morgan City, and communities that are adjacent to primary service
centers that expanded as the core increased, as in the case of Harvey, Gretna, and
Chalmette. There are also a number of secondary population centers that are
relatively distant from primary service centers and serve their own market areas,
as in the case of New Iberia and Thibodaux. These centers are significant because
they serve as agglomeration points for public services and job opportunities; they
are often removed from urban centers and serve to stabilize non-metropolitan
development.

Sources of Growth: Natural Increase and Net Migration

In a recent environmental assessment of proposed Outer Continental Shelf
(OCS) oil and gas leases, growth in the Gulf Coast regions is attributed to a
combination of socioeconomic factors (Bureau of Land Management 1979). It is
suggested that aggregate migration may be a response to cost of living differences
between the Gulf Coast states and the rest of the nation. "It may be that lower
price levels in the South compensate for lower per capita income levels" and
represent an attractive force in regional net in-migration (Bureau of Land
Management 1979). Expectations of future income are also identified as possible
motivating forces in the decision to migrate toward the Gulf Coast states. The
decision on the part of businesses to establish operations in the South is said to be
motivated by the effect of lower prices and wages, abundant labor, and available
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Table 7. Natural increase & net migration: MDPR |970-1975.

Amount Percent Natural Net
Parish/county 1970 1975 of change increase migration

change
Iberia 57,397 61,400 4,000 7.0 3,600 400
Jefferson 338,299 395,800 57,600 17.0 23,900 33,600
Lafourche 68,941 72,000 3,100 4.5 4,300 -1,200
Livingston 36,511 42,400 5,900 16.0 2,500 3,300
Orleans 593,471 564,300 -29,100 -4.9 19,400 -48,600
Plaquemines 25,225 25,900 700 2.8 2,000 -1,300
St. Bernard 51,185 57,800 6,700 13.0 3,100 3,600
St. Charles 29,550 32,000 2,400 8.3 1,900 500
St. James 19,733 19,600 -100 -.7 1,000 -1,200
St. John 23,813 24,700 800 3.5 l,600 -800
the Baptist
St. Mary 60,752 60,600 -200 -.3 4,300 -4,500
St. Tammany 63,585 76,400 12,800 20.2 3,200 9,700
Tangipahoa 65,875 70,600 4,700 7.1 3,200 1,400
Terrebonne 76,049 83,400 7,300 9.6 6,300 1,000
LA MDPR Total 1,510,845 1,586,900 75,800 5.0 80,300 -4,100
Hancock 17,387 18,249 800 5.0 600 200
Harrison 134,582 143,528 12,300 6.6 10,400 1,800
Jackson 87,975 105,800 17,800 19.6 8,100 8,700
MS MDPR Total 239,944 267,577 30,900 12,9 19,100 11,700
MDPR Total 1,750,800 1,854,477 106,700 6.1 99,400 7,600

Sources:  United States Department of Commerce, Bureau of the Census [976.

Mississippi State University, Division of Research, College of Business and
Industry 1978.

58



natural resources. Possible effects of the easily accessible energy sources in the
southern petroleum states, and the milder climate are also cited as having an
influence on the decision to relocate or establish operations in the South.

In identifying the sources of the Deltaic Plain Region's recent population
growth, the relative contributions made by regional net migration and natural
increase are somewhat startling. Over the period 1960 to 1970, the Lovisiana
Deltaic Plain parishes increased by approximately 220,000 persons, or |17 percent of
their 1960 total size. Two hundred sixteen thousand new residents, 98 percent of
this population growth, were the result of natural increase, whereas only 3,700
additional persons, or less than two percent of this growth resulted from net
migration into the parishes (United States Department of Commerce [971).
Similarly, the Mississippi coastal counties increased by almost 51,000 between 1960
and 1970, representing a 27 percent increase over the decade. Natural increase
accounted for nearly 32,000 of these new residents, or 62 percent of the decade's
population growth. Net migration accounts for approximately 19,000 of this
increase, or 38 percent of the growth (Mississippi State University 1978).

In the period between 1970 and 1975, natural increase in the Louisiana
Deltaic Plain parishes actually made up for a net regional out-migration. While the
Deltaic Plain parishes grew by almost 77,000 persons over this period, natural
increase produced an estimated 80,300 new residents. More than 4,100 net
migrants left the parishes. The Mississippi coastal counties grew by |3 percent
between [970 and 1975, which represented an absolute increase of 30,900 persons.
Sixty-two percent of this increase, or an additional 19,100 persons, resulted from
natural increase, while the 11,700 net in-migrants accounted for 38 percent of
coastal county growth.

In assessing the relative significance of migrant influx, however, regarding
the region as a whole is somewhat misleading. The Biloxi-Gulfport and Pascagoula-
Moss Point SMSA's in Mississippi have been the areas of destination for a
substantial number of regional newcomers in the past 20 years. In general, recent
migration into the Deltaic Plain parishes from other origin points is relatively
insignificant when compared with other Gulf Coast regions, but redistribution
within the region has been extensive. St. Bernard, St. Tammany, and Jefferson
Parishes have been the primary areas of relocation for Orleans Parish emigrants.
In addition to Orleans Parish, other parishes that have actually had more out-
migrants than in-migrants in the last |5 years are Lafourche, Plaguemines, St. John
the Baptist, and St. Mary Parishes (University of New Orleans [977). In these
parishes, only a relatively high rate of natural increase has compensated for this
net out-migration and contributed to overall parish population growth.

Natural increase is calculated as the number of deaths subtracted from the
number of births over a given period of time. The rate of natural increase is
normally calculated as the difference between the crude death rate (humber of
deaths per 1,000 population) and the crude birth rate (number of births per 1,000
population). Throughout the post-World War Il era, both Louisiana and Mississippi
had rates of natural increase that have been consistently higher than the national
average (University of New Orleans 1977, Mississippi State University 1978). These
higher average rates of natural increase reflect two important characteristics of
the Deltaic Plain Region population: ethnic composition and age structure.
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Ethnic composition as reflected in census categories distinguishes "whites"
from "non-whites", and does not separately identify specific ethnic characteristics
that may have an important relationship to fertility and mortality patterns (United
States Department of Commerce 1971). Given this level of refinement in
characterizing the Deltaic Plain Region's ethnic composition, historical trends
reveal a gradual decrease in the region's percentage of minority group population
relative to the entire regional population between 1950 and 1977 (Table 18). This
declining percentage of minority group members indicates that growth among this
sub-population has not kept pace with population increase in the region as a whole.
Information is not available regarding selective migration by ethnic group status,
making it impossible to identify the reasons for this slightly lower growth rate. It
is known, however, that fertility rates for the region's minority group members are
consistently higher than fertility rates among the majority population, and are also
higher than national fertility rates for minority populations (University of New
Orleans 1977, Mississippi State University 1978).

Despite the gradual decline in minority representation relative to the
majority population, non-whites still represent a substantially higher proportion of
the deltaic plain population than the national averages. The combination of this
unusually high minority group percentage (27.6 percent for the Lovuisiana deltaic
parishes in 1977 and an estimated 17 percent for the Mississippi coastal counties
for the same year), and the typically higher fertility rates found among the region's
minority group members influences to a large extent the region's relatively high
rate of natural increase.

The other important influence on rates of natural increase in the Deltaic
Plain Region is the population's age structure. As shown in Figure [0, the region's
population was generally somewhat younger than the nation's population as a whole
in 1970. The median age for Deltaic Plain residents was 24.8 years in 1970, and
28.1 years for the nation as a whole (University of New Orleans 1977). More recent
age data are not available for the Deltaic Plain region, but a series of observations
concerning growth dynamics and age structure leads to the conclusion that in the
near-term case, natural increase will continue to contribute heavily to regional
growth,

The region's relatively low rate of net in-migration over the past decade
allows us to focus our attention on the deltaic plain population ages 5-14 years in
1970. Members of this age group are now entering the 15-24 years age category,
and as a group, they are at the beginning of their collective family-building
careers, Because this group is some |0 percent larger in relation to the Deltaic
Plain Region population than its national counterpart, the total fertility output
from this group can be expected to exceed national averages. In other words, it is
likely that there will be relatively more active family builders who come from an
area of the nation that has historically produced more births per thousand
population than the nation as a whole.

On the other side of the natural increase equation, statistics show that the
Deltaic Plain region has proportionately fewer elderly residents than the Nation as
a whole. This relative deficit is not concentrated simply in the oldest age
categories, but extends all the way through those categories of Deltaic Plain
residents who were ages 35-44 years in 1970 (Figure 10). However, fewer people in
the older age categories implies a continued trend of lower than average death
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Table 18. MDPR racial composition, 1940-1977.

1940 % Non- 1950 % Non- 1960 % N
Parish/county White Non-white  white White Non-white white White Non-white whi
Iberia 23,735 13,448 36.2 27,086 12,973 32.4 36,843 14,814 28.7
Jefferson 41,834 8,593 7.0 87,604 16,269 15.7 176,845 31,924 15.3
Lafourche 32,659 5,956 15.4 36,531 5,678 13.5 48,619 6,762 12.2
Livingston 15,150 2,640 14.8 17,098 2,956 14.7 22,921 4,053
Orleans 344,795 149,762 30.3 387,814 182,631 32.0 392,594 234,931 37.4
Plaquemines 6,864 5,454 44.3 8,731 5,508 38.7 16,041 6,504 28.8
St. Bernard 5,854 1,426 19.6 9,464 1,623 14.6 29,761 2,425 7.5
St. Charles 8,412 3,909 31.7 9,002 4,361 32.6 15,474 5,745 27.1
St. James 8,368 8,228 49.6 7,626 7,708 50.3 9,315 9,054 49.3
St. John the Baptist 7,890 6,876 46.6 7,445 7,416 49.9 8,926 9,513 51.6
St. Mary 17,152 14,306 45.52 2,102 13,746 38.3 33,755 15,078 30.9
St. Tammany 16,316 7,308 30.9 79,060 7,928 29.4 28,031 10,612 27.5
Tangipchoa 30,476 15,043 33.03 6,619 16,599 31.2 39,315 20,119 33.9
Terrebonne 25,997 9,883 27.53 2,658 10,670 24.6 48,328 12,443 20.5
LA MDPR Total 585,482 252,832 30.2 708,840 296,066 29.5 926,083 383,977 29.3
Hancock N/A N/A N/A 9,852 2,039 17.1 11,784 2,550 6.1
Harrison N/A N/A N/A 70,642 13,421 16.0 100,233 19,256 6.1
Jackson N/A N/A N/A 24,664 6,737 21.5 44,658 10,864 19.6
MS MDPR Total - -- - 105,168 22,197 17.4 156,675 32,670 17.3
MDPR Total 585,482 252,832 30.2 814,008 318,263 28. 1 1,082,758 416,647 27.8
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Table 18. (concluded)

1970 % Non- 1977 % Non-
Parish/county White Non-white  white White Non-white white
Iberia 41,344 16,053 28.0 45,474 17,684 28.0
Jefferson 294,480 43,088 12.8 369,943 54,303 12.8
Lafourche 61,046 7,895 1.5 66,363 8,624 1.5
Livingston 32,375 4,136 1.3 40,780 5,196 1.3
Orleans 323,420 270,051 45.5 303,271 253,190 45.5
Plaquemines 18,852 6,373 25.3 19,705 6,639 23.2
St. Bernard 48,357 2,828 5.5 57,751 3,362 5.5
St. Charles 21,737 7,813 26.4 24,695 8,857 26.4
St. James 10,401 9,332 47.3 10,346 9,285 47.3
St. John the Baptist 12,738 11,075 46.5 13,748 11,950 46.5
St. Mary 43,387 17,365 28.6 43,798 17,544 28.6
St. Tammany 51,482 12,103 19.0 68,459 16,058 19.0
Tangipahoa 45,093 20,782 31.5 49,862 22,929 31.5
Terrebonne 62,251 13,798 18.1 71,169 15,666 18.1
LA MDPR Total 1,066,963 442,692 29.3 1,185,364 451,287 27.6
Hancock 14,894 2,493 14.3 N/A N/A N/A
Harrison 111,061 23,521 7.5 N/A N/A N/A
Jackson 73,547 14,428 16.4 N/A N/A N/A
MS MDPR Total 199,502 40,442 16.8 - - -
MDPR Total 1,266,465 483,134 27.6 1,185,364 451,287 27.6

Sources:  United States Department of Commerce, Bureau of the Census 1940-1970.
ResearchandStatistics Unit,Office of Management andF inance, LouisianaDepartment of L.abor
1978.

Mississippi State University, Division of Research, College of Business and Industry 1978.



rates per 1,000 population. Thus, natural increase (births minus deaths) is likely to
continue to contribute significantly to the Deltaic Plain Region's population
growth, given the preponderance of relatively young and immobile (from a regional
perspective) population. A factor that could partially offset the contribution to
growth made by natural increase would be an unexpected gain in retirement-
oriented migrant influx to the region, which in essence would imply an influx of
people with their family-building careers past, and a higher death rate.

Greater refinement in age structure data by parish/county would be
extremely useful to planning agencies involved in forecasting the demand for
specific medical, educational, and social services to be provided by the public
sector. One of the long-term repercussions of extended life expectancies and a
post-World War [l fertility rate increase will likely be a steadily increasing elderly
population segment. This population segment presents its own unique human
resources that come from the wisdom of experience, and it also presents a
collective demand for specialized geriatric services in the form of housing,
medical, transportation, and leisure time facilities and services. The very young
segment of the population presents similar needs for an entirely different set of
services and facilities. Before decisions can be reached regarding the extent to
which responsibility for providing such services is to be supported by the public
sector, more detailed information is required on a refined geographic basis
regarding the region's age characteristics.

Knowledge of age structure on a more refined basis can help in the evaluation
of labor force availability in the face of Deltaic Plain industrial development. The
relative proportion of the Deltaic Plain Region's residents that are within the
active labor force age categories could be compared with the demands that
industrial development place on the region's occupational skill repertoire, with
comparison results revealing the extent to which there exists a labor surplus or
deficit in the area. There is strong empirical evidence to suggest that migration is
integrally related to the demands that industrial development places on locally
available labor resources (e.g. Bureau of Land Management 1979, Chalmers and
Anderson 1978). To forecast employment-related migration or the future demand
for job training programs, age structural characteristics provide a sound basis for
assessing the significance of underutilized human resources as well as the extent to
which they are locally available.

ECONOMIC DEVELOPMENT: DIVERSITY AND PROSPERITY

While the development of hydrocarbon resources in the Deltaic Plain has been
a powerful force in regional economic growth, the region's economic foundations
have experienced many aftershocks in the wake of oil and gas production.
Essentially, the economic growth scenario has been provided with its major impetus
by the availability of natural resources in the Deltaic Plain: hydrocarbons,
waterways for transportation, and a climate and water-oriented activities that
have provided both commercial opportunities and, increasingly, recreational
amenities. While oil and gas production represented in recent decades a primary
source of attraction for industrial development, the population growth and service
base expansion that initially accompanied the hydrocarbon industry's growth have
become less dependent on oil and gas production as the basis for continued growth.

Agriculture has been the only economic sector to experience an actual
decline in employment over the period between 1940 and 1976. Employment
growth, however, has not been distributed evenly among the region's principal
economic sectors, nor has every local area shared this growth to the same extent.
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For the region as a whole, employment in the service and trade sectors has
always been greater than for any other sectors, and employment growth in the
service and trade sectors has been considerably more rapid during the period 1940-
1976 than for any other sectors of the regional economy. Manufacturing
employment ranked third behind service and trade sectors throughout the period
1940-1976 (Figure 11), with food products and transportation equipment (excluding
motor vehicles) the outstanding product categories for manufacturing employment
(Table 19). Employment in the extraction, refinement, and manufacture of
petroleum-related products grew from just under 10,000 persons in 1940 to more
than 40,000 persons by 1976, representing an increase of 270 percent over this
period. Most of this growth was in the actual oil and gas extraction activities,
rather than in related manufacturing employment. The petroleum industry has
become an increasingly capital intensive operation, and it is therefore not
surprising that employment growth in other sectors of the regional economy has
occurred at a more rapid rate.

The regional employment impacts of hydrocarbon development on other
economic sectors have been far-reaching. As previously mentioned, growth in the
trade and service sectors has been higher than in any other sectors of the Deltaic
Plain Region's economy. While no data are available specifically for the Mississippi
Deltaic Plain Region, on a national basis it is estimated that for every 5.5 refinery
jobs created, an additional 38 jobs are created in support activities, including
services and wholesale/retail trade (Texas Offshore Terminal Commission 1974).
Employment in the transportation, communication, and public utilities sector,
along with contract construction and finance, insurance, and real estate
employment have grown throughout the period 1940-1976, largely in response to
growth-spurred demands for a constellation of urban and suburban facilities and
services. Government and public administration employment in the region has also
increased dramatically in response to urban growth, and the installation of several
federal facilities (particularly in the Mississippi coastal counties) has contributed
significantly to regional employment.

In the following sections, a more detailed characterization of changes in
major employment sectors is presented.

Agriculture

On a regional basis, agricultural employment represented nearly |4 percent
of the total civilian labor force in 1940, but had declined to less than two percent
of the labor force by 1976 (Figure 12). Throughout this period, agricultural
employment decreased by 73 percent (United States Department of Commerce
1971, University of New Orleans 1977). Livingston and Tangipahoa Parishes had
the greatest amount and rate of agricultural employment decline between 1940 and
1976. Tangipahoa Parish still had the greatest concentration of agricultural
employment in the region in 1976, with St. Tammany Parish ranking second
(University of New Orleans 1977).

Mining

For the Deltaic Plain Region as a whole, employment in the mining sector has
never exceeded five percent of the total civilian labor force (Figure 12). In 1940,
mining activities (principally oil and gas extraction, with a minor amount of sulphur
and gravel extraction) accounted for approximately |.4 percent of the region's
civilian labor force (United States Department of Commerce 1975). By 1976,
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University of New Orleans, Division of Business and Economic
Research. 1977. Statistical Abstract of Louisiana. 6th edition
Mississippi State University, Division of Research, College of
Business and Industry. 1978. Mississippi Statistical Abstract: 1978.
Research and Statistics Unit, Louisiana Department of Employment
Security. 1976. New Orleans Employment Projections Program.
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Table 19. Total employment by major industry groups: MDPR 1940-1976.

Year

Industry 1940 1950 1960 1970 1976
Agriculture, agricultural services, forestry

and fish 42,540 34,559 16,543 13,101 11,500
Agriculture and agricultural services 37,104 36,685 23,381 9,708
Forestry and fisheries 5,436 7,002 4,065 3,393
Mining 4,142 8,911 17,961 23,440 30,565
Contract construction 17,902 29,351 38,220 47,019 47,425
Manufacturing 54,761 62,048 83,174 94,376 114,345
Food and kindred products 17,307 18,494 21,487 14,527
Textile mill products 3,252 2,372 728 678
Apparel and other fabric textile products 4,537 4,709 5,356 5,892
Lumber, wood products, and furniture 7,191 7,766 4,792 3,472
Printing, publishing and allied industries 3,073 3,827 4,145 5,276
Chemicals and allied products 2,759 8,267 6,416 8,979
Machinery, all 1,534 2,087 3,944 4,611
Machinery except electric -— 1,789 2,896 3,572
Electrical machinery, equipment and supplies -—- 288 1,048 1,039
Motor vehicles and motors vehicle equipment 247 199 312 231
Transportation equipment except motor vehicles 2,974 4,566 10,906 22,851
Other and miscellaneous manufacturing 11,987 14,901 25,088 27,859
Paper and dllied products -—- 4,529 5,033 3,446
Petroleum refining and related industries N 3,018 5,646 4,315
Primary metals industries —- 675 3,542 3,591
Fabricated and not specified metals — 2,636 4,405 8,859
Miscellaneous manufacturing — 4,043 6,462 7,648
Transportation, communication and public

vtilities 31,568 46,384 52,209 56,590 64,125
Railroad and railway express 6,928 8,905 - 6,435 4,16l
Trucking and warehousing 4,711 4,774 6,926 7,971
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Table 19. (concluded)

Year
Industry 1940 1950 1960 1970 1976
Transportation, etc. (continued)
Other transportation 13,598 21,508 24,651 25,820
Communications 3,011 5,249 6,238 8,687
Electricity, gas, water and sanitary services 3,320 5,948 7,959 9,951
Wholesale and retail trade 60,314 88,805 103,838 126,596 158,350
Wholesale trade 11,209 19,520 21,508 31,397
Food and dairy product stores 13,047 14,937 15,517 18,835
Eating and drinking places 10,142 16,114 17,582 19,826
Other retail trade 25,906 38,234 49,231 58,995
Finance, insurance and real estate 9,802 13,238 20,969 28,276 33,735
Services 74,128 85,082 117,365 162,229 166,950
Lodging places and other personal services 14,892 15,356 18,187 21,028
Business and repair services 5,612 9,412 12,877 19,372
Entertainment and recreation services 3,868 5,347 4,238 5,439
Private households 28,296 20,483 25,804 17,022
Professional services 22,260 34,484 55,875 99,368
Total government 11,261 37,249 45,324 50,213 69,690
Public administration 10,686 19,799 25,423 30,083
Federal military 575 17,450 19,901 20,130
Industry not reported (distributed) 3,622 4,704 21,187 44,423 50,210
Mississippi Deltaic Plain Region Total 306,418 405,627 496,506 604,297 632,550

Sources:  United States Department of Commerce, Social and Economic Statistics Administration 1975.

University of New Orleans, Division of Business and Economic Research 1977.

Gulf Regional Planning Commission 1979a, 1979b, and 1979c.
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mining employment had grown to account for approximately 4.8 percent of the
region's civilian labor force (University of New Orleans 1977).

Mining activities were distributed widely across the region in the 1950's and
1960's - Terrebonne, |beria, St. Mary, Lafourche, Plaquemines, Orleans, Jefferson,
and St. Tammany Parishes each had more than 1,000 mining employees in the 1970
census (United States Department of Commerce 1975). For the period 1970-1976,
the region's mining industries experienced rapid employment growth (almost five
percent per year). Four areas accounted for almost all of this growth in mining
employment. The New Orleans SMSA accounted for approximately 48 percent of
regional mining employment; Terrebonne Parish accounted for almost |9 percent.
Mining employment in Plaquemines Parish nearly tripled in six years, to the point
that Plaquemines Parish had 13 percent of the region's mining employees by 1976.
Extractive employment in St. Mary Parish increased by 45 percent between 1970
and 1976, so that St. Mary accounted for more than || percent of total regional
employment in this category. lIberia experienced a 90 percent reduction in mining
employment in this period. Mississippi's coastal counties accounted for only 0.5
percent of total MDPR mining employment, and the Mississippi coastal counties
labor force has never been concentrated in the mining sector to the same extent as
in the Louisiana Deltaic Plain parishes (United States Department of Commerce
1975, University of New Orleans 1977, Mississippi State University 1978).

Contract Construction

For the Deltaic Plain Region as a whole, contract construction employment
remained relatively constant in proportion to the total civilian labor force
throughout the period 1940-1976 (Figure 12). The region's contract construction
employment increased by approximately 170 percent during this period, a rate of
increase that is slightly higher than the rate of growth in total regional
employment. Construction employment, perhaps more than employment in any
other economic sector, exhibits periodic episodes of peak activity. Thus, while
several of the parishes and counties within the Deltaic Plain Region have shown
increased employment in the construction sector, it is difficult to predict with any
certainty whether such increases are part of a region-wide, long-term trend. In
1976, more than half of the region's construction labor force was located in the
New Orleans metropolitan area. It appears that construction will continue at its
presently rapid rate in the areq, particularly in Jefferson and St. Tammany
Parishes (University of New Orleans 1977). In the Pascagoula-Moss Point
metropolitan area, construction employment had increased by 33 percent between
1970 and 1976 (Gulf Regional Planning Commission 1979a, 1979b, 1979¢). Due
largely to the industrial development in Morgan City, St. Mary Parish experienced
a 25 percent increase in construction employment over this same period (University
of New Orleans 1977). The largest increases, however, have been in the
hydrocarbon-rich Plaquemines Parish with its 210 percent increase between 1970
and 1976, and St. Charles Parish with a 410 percent increase in construction labor
over the same period (University of New Orleans 1977). Outside of the major
metropolitan areas, Plaquemines, St. Charles, and St. Mary Parishes have the
region's largest construction force. Should the extraction of hydrocarbon reserves
become commercially feasible along the Tuscaloosa Trend along the north shore of
Lake Pontchartrain, it is likely that already rapid growth rates will become even
more rapid, and this population growth is likely to be accompanied by a substantial
demand for housing, roadway, and industrial facility construction.
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Manufacturing

Growth in manufacturing employment in the Deltaic Plain Region was high in
the late 1960's, continuing into the 1970's (Figure 12). While manufacturing
employment grew by approximately 42 percent in the period between 1940 and
1970, it grew by another 21| percent between 1970 and 1976. The manufacturing
sector has been the third largest source of employment throughout the period of
1940-1976 (behind services and wholesale/retail trade), and its share of the total
labor force has remained relatively constant during this period. The vast majority
of all manufacturing employment in the region has become increasingly
concentrated in the New Orleans and Pascagoula-Moss Point SMSA's (Unversity of
New Orleans 1977, Gulf Regional Planning Commission 1979¢). In the New Orleans
area, manufacturing actually declined in both absolute and relative amounts
between 1970 and 1976. The New Orleans SMSA accounted for more than 54,000
manufacturing employees in 1970, representing almost 58 percent of the Region's
total manufacturing work force in that year. By 1976, there were 2,000 fewer
workers, and the very rapid growth in Jackson County, Mississippi (148 percent in
six years) increased Jackson County's share of manufacturing employment to more
than 25 percent of the total manufacturing work force while reducing the New
Orleans SMSA share to less than 46 percent. Other areas that realized significant
gains in manufacturing employment between 1970 and 1976 include: Harrison
County, which represented nearly 5 percent of the manufacturing work force by
1976; Plaquemines Parish, whose manufacturing work force nearly tripled to
account for 2 percent of regional manufacturing employment in 1976; St. Charles
and St. Mary Parishes, which together accounted for 6.5 percent of regional
manufacturing employment in 1976; and Terrebonne Parish, where manufacturing
employment increased by 25 percent between 1970 and 1976, and accounted for
more than 3.3 percent of total regional manufacturing employment in that year.

In terms of the distribution of manufactured goods produced in the Deltaic
Plain Region, food products and transportation equipment (excluding motor
vehicles) were the outstanding product categories for manufacturing employment.
Employment in petroleum refinement and manufacture of petroleum related
products grew from just under 3,000 persons in 1940 to more than 20,000 persons by
1976 BLM 1979). Employment in primary metals industries and in fabricated
metals grew from approximately 3,200 persons in 1950, the first year in which
employment in these manufacturing sub-categories was reported, to more than
12,000 persons in 1970, the most recent year for which these sub-category data are
available (United States Department of Commerce 1975).

Transportation, Communication, and Public Utilities

On a regional basis, the transportation, communication, and public utilities
(TCPU) sector has remained relatively constant in its proportional share of the
total Deltaic Plain Region work force in the period between 1940 and 1976 (Figure
[2). This employment sector includes such activities as railroads, trucking,
pipelines, shipping, public transit, communications, and electric, gas, water, and
sanitary services. Throughout the period 1940-1970, employment in the TCPU
sector increased approximately 79 percent, and an increase amounting to
approximately |3 percent was realized between 1970 and 1976 (United States
Department of Commerce 1975, University of New Orleans 1977, Mississippi State
University 1978).
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The New Orleans metropolitan area had the greatest concentration of
employment in this sector in 1976, with almost 45,000 TCPU workers, or nearly 70
percent of the total region's workers in this sector. The New orleans SMSA had a 9
percent increase in TCPU sector employment between 1970 and 1976, but its share
of the regional TCPU work force had declined slightly, from 72 percent in 1970 to
approximately 70 percent of the region's employment in this sector by 1976.
Between 1970 and 1976, significant increases in TCPU sector employment were
realized in Harrison County, part of the Gulfport-Biloxi SMSA, which by 1976
accounted for more than five percent of the region's TCPU work force.
Plaquemines Parish realized an increase of more than 100 percent in this sector
between 1970 and 1976, and by 1976, the parish accounted for more than three
percent of the region's TCPU work force. St. Mary and Lafourche Parishes each
realized gains of approximately 40 percent in the TCPU sector employment
between 1970 and 1976, and by 1976, the two parishes accounted for a combined
total of more than |0 percent of the Deltaic Plain Region's TCPU work force.
Minor decreases were experienced in St. James, St. John, and Tangipahoa Parishes
and in Hancock or Jackson Counties between 1970 and 1976, but these areas have
never accounted for a substantial portion of regional employment in the TCPU
sector,

Wholesale and Retail Trade

On a regional basis, the trade sector maintained a relatively constant share
of the total employment until recently. Wholesale and retail trade employment
accounted for approximately 20 percent of the Deltaic Plain Region's total employ-
ment until the period between 1970 and 1976, with trade sector employment then
increasing to more than 25 percent of the employed labor force (Figure 12). Only
the services sector occupied a larger segment of the labor force.

During the period 1940-1970, the number of persons employed in the trade
sector increased by nearly |10 percent, and between 1970 and 1976, employment in
this sector grew by more than 25 percent (Figure 12)(University of New Orleans
1977, Gulf Regional Planning Commission 1979a, 1979b, 1979¢c). All but three of
the parishes/counties that constitute the Deltaic Plain Region realized substantial
increases in trade sector employment between 1970 and 1976. The three that
experienced actual declines were Lafourche and St. Charles Parishes and Hancock
County. The New Orleans metropolitan area, largely on the strength of an
additional 40,000 trade employees in Jefferson and St. Tammany Parishes,
increased its position as the primary regional trade center. Regional trade sector
employment increased from 68 percent in 1970 to more than 70 percent in 1976 of
the Deltaic Plain Region's total trade sector employment (University of New
Orleans 1977, Mississippi State University 1978). Trade employment in
Plaquemines Parish more than doubled in this six-year period, although the
Plaquemines trade sector accounted for only |.4 percent of regional trade sector
employment in 1976. St. Mary, Terrebonne and Tangipahoa Parishes, and Harrison
County each experienced increases in excess of 25 percent between 1970 and 1976.
These four jurisdictions accounted for a combined total of approximately |7
percent of regional trade sector employment by 1976 (University of New Orleans
1977, Mississippi State University 1978).

This expansion of wholesale and retail trade centers from a relatively small
number of jurisdictions to a more even regional distribution reflects a condition
described earlier as a consequence of historical population shifts-- a hierarchy of
urban centers emerged in the Deltaic Plain Region, distinguished on the basis of
where demands originate for local trade goods. Many of the more densely
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populated areas in the region were not able to respond adequately to the demands
of local residents, and the recent expansion of trade centers throughout the region
may be regarded, in part, as a response to unmet local demands.

Finance, Insurance and Real Estate

This employment sector did not ever comprise more than five percent of the
total Deltaic Plain Region employment until 1976 (Figure 12). Throughout the
period 1940-1970, employment in the Finance, Insurance and Real Estate (FIRE)
sector grew from less than 10,000 to more than 28,000 representing an increase of
approximately 188 percent over 30 years. In the six-year period from 1970 to 1976,
employment in the FIRE sector increased an additional 19.3 percent to almost
34,000 by 1976 (University of New Orleans 1977, Mississippi State University 1978).

Nearly 80 percent of the FIRE sector employees are located in the New
Orleans metropolitan area, with the majority of New Orleans area employees
located in Orleans and Jefferson Parishes (University of New Orleans 1977). The
only other substantial concentration of FIRE employees is found in Harrison
County, which accounted for approximately six percent of total regional
employment in this sector in 1976. While employment continued to grow in Iberiq,
Lafourche, and Terrebonne Parishes and in Harrison and Jackson Counties between
1970 and 1976, these three Louisiana Deltaic Plain parishes and two Mississippi
coastal counties together represented only 14 percent of the total regional FIRE
sector employment in 1976. Their share of the total regional employment declined
slightly from 1970, when they accounted for a combined total of 5.3 percent of
the FIRE sector employment. All other counties and parishes experienced a
decline both in actual amount and relative share of FIRE employment between
1970 and 1976 (University of New Orleans 1977, Mississippi State University 1978).

Services

The Deltaic Plain Region's service sector has been the leading source of
employment in the region almost continuously since 1940. The 1950 census was the
only reporting at which employment in the manufacturing sector surpassed service
sector employment (Figure 12). Services have consistently accounted for well over
20 percent of the work force between 1940 and 1970, and between 1970 and 976
more than 25 percent of the region's employment was accounted for by this sector.

Between 1940 and 1970, service employment grew from less than 75,000 to
more than 162,000, representing an increase of almost [20 percent (Figure |I)
(United States Department of Commerce 1975). Between 1970 and 1976, however,
growth in service sector employment slowed considerably, with the region as a
whole realizing a net increase of 2.9 percent, or only 4,700 additional service
sector jobs (University of New Orleans 1977, Mississippi State University 1978).
Between 1940 and 1970, the sub-category of service sector employment for which
the largest increase occurred was Professional Services, which more than
quadrupled to account for nearly 100,000 employees in 1970 (United States
Department of Commerce 1975). Region-specific data concerning this sub-
category are not available for more recent years. Entertainment, recreational, and
lodging positions increased from approximately 18,000 jobs in 1940 to 26,500 in
1970 (United States Department of Commerce |975).

It is difficult to account for the slowed growth in service sector employment
between 1970 and 1976. The regional population growth rate did not decline
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drastically during this period, and the creation of new service sector jobs tends to
be tied directly to population growth. The New Orleans metropolitan area, the
Gulfport-Biloxi metropolitan area, and the Morgan City area had the greatest
concentrations of service sector employees in 1976, with Jefferson, Orleans, and
St. Tammany Parishes being the major service sector employment nodes in the New
Orleans area (University of New Orleans 1977).

Government

For the Deltaic Plain Region as a whole, employment in the government
sector grew from representing 3.6 percent of the total regional employment in
1940 to 8.3 percent in 1970 (Figure 12). This increase was the result of a 346
percent increase in government employees over the 30-year period (United States
Department of Commerce 1975). Between 1970 and 1976, the government sector
grew to represent || percent of the total regional employment force, with an
increase in government employees of nearly 40 percent over the six-year period
(University of New Orleans 1977, Mississippi State University 1978).

The major government employment centers are the New Orleans
metropolitan area and Harrison County, Mississippi, with sizable concentrations
also located in Jackson County and in Tangipahoa, Lafourche, and Plaquemines
Parishes. In Harrison County, in fact, the leading employer is the government
sector. Located within the county are four major federal installations: Keesler
Air Force Base in Biloxi, the Naval Construction Battalion Center in Gulfport, and
two Veterans Administration hospitals - one in Biloxi and one in Gulfport. As with
many of the other counties and parishes, various State and local agencies are
located throughout the county.

INCOME CHARACTERISTICS OF MDPR PARISHES AND COUNTIES

Between 1940 and 1970, per capita income in the Deltaic Plain increased
constantly. With discovery of recoverable hydrocarbons, the period from 1960 to
1970 resulted in some noteworthy changes. For example, in those ten years, per
capita income increased by more than 40 percent for every Deltaic Plain parish
(Figure 13). The smallest increase was recorded in Orleans Parish with 43 percent.
The largest increases occurred in Lafourche, St. James, St. John, Terrebonne,
Iberia, and St. Mary Parishes; all have been affected in some way by the petroleum
industry, either in the discovery, production, support, or manufacturing stages of
the industry.

In 1970, one out of three households earned more than $10,000 in the parishes
of Lafourche, Livingston, Orleans, Plaquemines, St. Bernard, St. Charles, St.
James, St. John, St. Mary, St. Tammany, and Terrebonne. Forty percent of the
gouseholds in St. Bernard, St. Charles, and St. Tammany earned in excess of

10,000.

Orleans, Jefferson, Plaquemines, St. Bernard, and St. Tammany

In 1970, the Parishes of Jefferson, Orleans, Plaquemines, St. Bernard, and St.
Tammany enjoyed a per capita income of $2,990, which was 10 percent above the
state's average of $2,721. Only these five river parishes had a higher per capita
income than the State average.

In the decade from 1960 to 1970, however, the rates of income increases
were not equal for the river parishes. Four of the five parishes recorded income
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Figure 13.  Per capita income? by MDPR parish and county for selected years.

91959 data presented in 1959 dollars, 1969 data are presented in
1969 dollars, and 1974 data are presented in 1974 dollars.

Source:  United States Department of Commerce 1961 - 1976.



increases greater than the State average, but Orleans did not. Orleans, which once
held the position of having the highest rate of increase in per capita income in the
State, had an increase of only 43 percent from 1960 to 1970, while the increase for
the State as a whole was 84.5 percent.

Communities that are a part of the New Orleans metropolitan area
experienced an increased median income in some cases of over 200 percent. At
Buras-Triumph, Covington, Gretna, Harahan, Harvey, Jefferson Heights, Kenner,
Little Farms, Marrero, Metairie, Slidell, Terry Town, and Westwego, the median
income increased to more than §6,000. The largest median incomes in 1970 were
?s'r Li’r'rh; Farms ($11,276), Metairie ($11,448), Slidell (510,515), and Terry Town

11,734).

Within the Deltaic Plain, Jefferson Parish is unusual, because 5| percent of
the parish's households earn more than $10,000, with only 7.7 percent earning less
than $3,000 per year.

Between 1960 and 1970, the greatest per capita income increase in the New
Orleans metropolitan area was recorded in St. Bernard Parish. During this period,
St. Bernard's per capita income increased by 140.5 percent. St. Tammany,

Plaguemines, and Jefferson nearly doubled their per capita income between 1960
and 1970.

Livingston and Tangipahoa

Livingston Parish exceeded the State average per capita income growth
between 1960 and 1970, but remained below the State average in 1970.
Livingston's increase during the ten-year period was 90.5 percent, from $1,150 to
$2,191 per parish resident. Tangipahoa Parish increased from $1,110 to $1,946
between 1960 and 1970, representing an increase of 75.3 percent.

At Hammond and Ponchatoula, the median income level was considerably
lower than the other major cities within the Deltaic Plain, reflecting, perhaps the
area's rural characteristics. Without the introduction of major industry, increasing
the population's annual income is difficult. As a result, Hammond's per capita
income went from $2,353 in 1959 to $6,040 in 1969, while in Ponchatoula, the
increase was not as great. In ten years, Ponchatoula experienced an increase in
median income amounting to only $2,136, or an average $214 per vyear.
Ponchatoula residents experienced an increase in average annual income from
$3,648 in 1959 to a 1969 figure of $5,784.

Lafourche, St. Charles, St. James, St. John, and Terrebonne

The greatest percentage increase in per capita income occurred in Lafourche,
St. Charles, St. James, St. John, and Terrebonne Parishes. These five Deltaic Plain
parishes recorded increases of more than 150 percent in per capita income. In
1960, each parish was lower than the State average, but within ten years, each
parish had at least doubled its per capita income and was higher than the State
average. Income in St. James and Terrebonne Parishes more than tripled.

St. James had the greatest per capita income increase of all five parishes. In
1960, St. James residents averaged only $785 per year, but by 1970, parish
residents had experienced an increase in their annual earnings of 244.7 percent, to
$2,706. Terrebonne residents had a similar experience with a 204.5 percent
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increase, raising per capita earnings from $1,117 in 1960 to $3,402 in 1970. In
1970, Lafourche increased its per capita income to $3,224. In the same period, St.
John increased from $983 to $2,746 (179.3 percent) and St. Charles increased
nearly 130 percent from $1,157 to $2,659.

Cities that are a part of Lafourche, St. Charles, St. James, and Terrebonne
Parishes have shown considerable income changes between 1959 and 1969. Golden
Meadow increased its median household income from $4,838 to $7,351. Houma
recorded an increase of from $2,712 to $8,444 or approximately $573 per year.
Along the Mississippi River, the communities of LaPlace, Luling, Lutcher, and
Reserve also noted significant increases in median household income. The greatest
change occurred in LaPlace where the median household income went from $3,867
in 1959 to $10,062 in 1969. This represents an annual increase of nearly $720 per
year. Golden Meadow, LaRose, and Thibodaux in Lafourche Parish also recorded
significant median income changes. The median annual income in each community
was more than $7,000 in 1970.

St. Mary and Iberia

Like the other parishes affected by the petroleum industry, St. Mary and
Iberia Parishes recorded significant increases in per capita income between 1960
and 1970. In St. Mary, the residents of the parish increased their wages by nearly
160 percent, from $1,260 in 1960 to $3,268 in 1970. Close behind was Iberia with
an average increase of approximately 152 percent, increasing the average income
from $1,286 to $3,240 in ten years.

Between 1959 and 1969, the median household income increased considerably
in St. Mary and lberia Parishes. The communities of Berwick, Franklin, Jeanerette,
Morgan City, New lberia, and Patterson recorded substantial income increases. All
but Franklin and Jeanerette more than doubled, with the largest increase occurring

at New lberia, where the average annual income of city residents increased from
$2,318 in 1959 to $7,000 in 1969.

Hancock, Harrison, and Jackson Counties

Between 1960 and 1970, median household income increased considerably in
the Mississippi coastal counties, although these increases do not compare favorably
with increases experienced by most of the Deltaic Plain's Louisiana residents.
Hancock County, which had the lowest median household income of the three
coastal counties in 1960 (53,129) increased by 107 percent by 1970 to $6,485.
Harrison County had a median annual household income of $2,272, and by 1970,
income had risen by 69 percent to $7,233. Jackson County had the highest median
annual family income of the coastal counties in 1960, with $5,120, by 1970, income
had increased by 67 percent to $8,548.

RESOURCE BASE PRESSURES AND THE FUTURE

The preceding descriptions and projections of Deltaic Plain social and
demographic characteristics can be summarized briefly as follows:

[) Historically, population growth has resulted primarily from natural
increase rather than net migrant influx to the region.
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2) Natural increase is likely to be the major source of growth in the future,
due to the regional population's age structure and ethnic composition.

3) Migration, for the most part, has taken the form of intra-regional
redistribution of people from rural to urban and suburban centers. The region
shares with many other Sun Belt areas the amenities that will probably
attract retirement-oriented in-migrants on a growing scale.

4) Economic growth, initially stimulated by the development of hyrocarbon
resources, has been characterized by increasing diversity and a broader
geographic development base throughout the region.

The Deltaic Plain Region is used for a wide variety of human activities and
natural processes. Many of these activities, however, do not require coastal
locations. They are common, every day activities that can be undertaken anywhere
and have no direct requirement for location in the Deltaic Plain. On the other
hand, the region's location is absolutely necessary for many activities. Meeting
those demands is therefore essential to maintaining the social and economic
systems of the region.

The availability of water transportation, which often costs less than
alternative modes, is an important attraction to the region. Industries that ship or
receive raw materials by water often require waterfront locations on the rivers,
bayous, or the coast itself.

Water is also important to many outdoor recreational opportunities: sport
fishing, waterfow! hunting, boating, swimming, beach activities, and the enjoyment
of unspoiled natural areas.

Agriculture makes demands on the coast for a variety of crops including rice,
citrus, and grains. Rice can be grown only with the adequate amounts of water and
in particular climates that are found in the region. Citrus requires warm
temperatures, sunshine, and particular soils that are found only in a few areas of
the country, one of which is the Deltaic Plain Region. Grain sorghum can be grown
in many areas of the Nation, but the demand for this crop is sufficiently high so
that the Deltaic Plain Region plays an important role in satisfying this national
demand.

Facilities for electrical power, which often require thousands of acres for
cooling ponds, are located in coastal areas to be near markets and to take
advantage of the availability of water for cooling.

Commercial fishing for salt-water finfish or shrimp necessarily requires a
location near the coast. The Gulf of Mexico produces a substantial quantity of
shrimp, and the activities associated with catching and processing the shrimp are
usually located near the coast. Likewise, finfish are usually processed near the
locations where they are caught in the Gulf.

Petroleum production, both oil and natural gas, places demands upon the
economy of the region where these natural resources are located. The hydrocarbon
resource deposits in the Deltaic Plain Region yield a considerable portion of the
Nation's energy supplies. Onshore and offshore production both contribute to the
coastal economy and place demands on that economy for the goods and services
necessary to support these activities.
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In light of the demands that growth and development place on resources in
the Deltaic Plain, resource management planning is faced with three key concerns:
1) the effects of population growth and industrial development patterns on land
uses in the Deltaic Plain; 2) the growth-spurred demand for leisure time activities
and the consequences that such a demand may have on Deltaic Plain resources; and
3) the ability of public entities to provide services to an expanding service area
population.

With regard to land uses, the economic and technological developments of the
past 40 years have led to a population shift from rural to urban areas. These urban
areas in coastal Louisiana and Mississippi continue to experience the greatest
population growth in the two States, especially in the suburban areas surrounding
New Orleans, Morgan City, Gulfport, Biloxi, Moss Point, and Pascagoula. The
continued industrialization of the Mississippi River, the proposed construction of a
deepwater port facility, and continued offshore resource development will each
contibute to these trends. Industry, commerce, housing, and agriculture compete
for the space available along the natural levees. The magnitude of growth
resulting from these development activities threatens the adjacent wetlands.

Independent of the magnitude of regional growth, the timing of such growth
is a critical factor in determining the land uses that are likely to result. To date,
the history of industrial development in the Deltaic Plain has reflected a tendency
to draw on the most accessible and least expensive natural resources. Only when
this portion of the resouce base nears depletion will other less accessible and more
expensive portions become attractive for exploration. The sequence of industrial
development, particularly in hydrocarbon resource development, is mirrored closely
in the population growth and secondary development that follows. The intra-
regional population shifts follow the exploration-intensive development-production-
abandonment cycle that characterizes activities in the region's hydrocarbon
industry.

The rapid growth of the Deltaic Plain Region's population, combined with an
increase in the number of visitors from other parts of the State and Nation will
create a demand for additional recreational opportunities and improved access. To
accommodate this growth-spurred demand for recreational opportunities, the
consequences of several decisions will have to be balanced against one another. In
general, uses that the public at large may enjoy must be balanced against uses that
are limited to fewer individuals. One set of factors to be weighed is the aesthetic
value of areas in their natural state and the value of such areas for the protection
and nurture of all types of aquatic life and wildlife. The public interest in
navigation in the intracoastal waters must be balanced against access to areas
preserved for their fish and wildlife protection value. In the ultimate analysis,
those aspects of the Deltaic Plain environment that presently provide a source of
attraction to new residents and visitors will not remain attractive without
informed and far-sighted management decisions.

Perhaps the most significant source of resource base pressures is the fact
that industrial development of the Deltaic Plain requires substantial public and
private investment. New industry generates population growth, which increases
demands for municipal services. The public investment required by a given
industrial development may vary greatly depending on its location and timing. The
public investment will also vary depending on the proportion of employment which
goes to the indigenous work force versus that which stimulates migration into the
area.
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The impact of private development on demands for public investment
constitutes an externality of the development and gives the public an interest in
locational decisions. This interest is increased by the way in which new service
demands are financed. Most municipal and educational services are financed
through property taxes. This method poses several problems, particularly with
regard to highly concentrated facilities, such as ports or refineries, which employ
large numbers of people in construction and operational phases.

First, the industry may be located in one taxing jurisdiction while most of the
residential activity takes place in another. The jurisdiction bearing the bulk of the
public investment load is deprived of the growth in tax base necessary to pay the
cost of new schools, parks, public safety, water treatment, and other services.
This situation may lead to a decline in the quality of services, or to a high tax rate
on the property of long-term residents whose incomes may not have risen as a
result of the new industry.

Second, public costs are incurred before tax revenue can be collected.
Refineries, power plants, and other major facilities have construction periods in
excess of two years. The construction generates an influx of the specialized
construction workers who build such projects. They often bring their families, and
these people require the full range of municipal services. On the revenue side,
however, the new development is seldom taxed in the amount of the increased
public costs.

The economic multiplier accentuates the problem. The public construction
required attracts more new residents who need additional services. Yet here, the
construction projects may consume more tax dollars than they generate. If the
problem of split taxing/spending jurisdictions is also present, the problem is
compounded.

In general, people try to live relatively close to the places where they are
employed. Their second choice of residential location is some sort of compromise
between the availability and cost of housing, the perceived quality of life, and the
relative distance to principal activity centers.

Persons building second homes for vacation and/or retirement in the Deltaic
Plain usually prefer locations near the water; both of these residential tendencies
point to increased development in locations near the water, which are the very
areas most threatened by tropical storms and flooding. Presently, there are many
areas in which the threat of hurricanes moving ashore will have a relatively high
probability of striking sparsely settled developments. As development spreads
throughout the region, however, the probability of a major storm striking relatively
large population centers will increase. The cost of flood control and storm
protection has, for the most part, been considered the burden of the public sector.

The question in general is how needed municipal services are to be provided
and financed in communities that experience rapid growth due to increased
industrialization. There are many partial answers available. The financing method
for municipal services may be changed. Revenue sharing arrangements may be
worked out between State and local authorities. Developments may be phased over
longer periods. Commuter transportation may be arranged to help accommodate a
higher degree of dispersion in residential settlements. Development might be
restricted to areas that have already incurred the public investment costs and now
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have excess capacity due to the decline in the number of school age children.
Industries might be required to make capital contributions to pay part of the public
investment costs that their employees generate, just as land developers are now
required to dedicate land for streets, parks, and schools if their developments are
sufficiently large.

There are other forms of public investment that will be generated by
development in the Deltaic Plain. Present development patterns being contem-
plated require increased port and waterway capacities. Water development
projects may be warranted to replenish the ground water table and thereby reduce
subsidence potential in some parts of the region. New highways and alternative
transportation modes are also likely to be required. Some of these items can be
financed through user fees, but others will become an additional burden on the
public sector for financial support.

DATA GAPS, INCONSISTENCIES, AND RECOMMENDATIONS

The single largest problem to be resolved in synthesizing social and demo-
graphic data pertaining to the Mississippi Deltaic Plain Region is the lack of data
collected specifically for the region. Data collection responsibilities are distri-
buted throughout the Federal, State, regional planning council, parish/county, and
local levels of government. Each responsible agency has its own special data needs
and problem-solving interests, and the vast array of geographic specificity,
relevant data categories, and forms in which data are published complicates the
data synthesis effort.

If Federal census materials are to be relied upon heavily, then the
parish/county becomes the common geographic unit. Data collected by the Bureau
of the Census are generally comparable throughout the region, across State lines,
and within a time series. Demographic information is generally available for cities
and towns, and to some extent for unincorporated places. There may be a
substantial time lag between data collection and publication dates, but, on the
whole, a reasonable framework for characterizing salient social and demographic
characteristics can be constructed.

At the State level, however, there is an apparent incompatibility between
State-collected data across State lines. Mississippi does not publish county-
specific employment data by industrial sector for intercensal years, but Louisiana
does. Lovuisiana does not calculate the age and sex structure of its migrant
populations on a parish-specific basis, as Mississippi does for its counties.
Mississippi does not publish the same ethnic category data as Louisiana. Thus, to
make generalizations about a region that encompasses portions of two states, one
has to rely heavily on local reporting entities and an arduous data aggregation
process.

The local agencies themselves are generally dependent to a large extent on
funding from the State and Federal governments for their data collection
programs. There is usually a specific information need motivated by a proposed
construction project or grant application on behalf of the local agency that
provides the impetus for social and demographic data collection. These data
collection efforts are only undertaken on an episodic basis, and little has been done
to systematize reporting of results for use in a more generalized fashion as part of
a regional characterization.
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At the present time, the analytical tools available for detailed characteri-
zation of the economic forces affecting the Deltaic Plain Region are somewhat
limited. For example, there are no region-wide input-output models calibrated
with current data to accurately reflect the flow of goods and services throughout
the economy for both producing and consuming entities. It is therefore difficult to
predict with any certainty the likelihood that "x" jobs created in a basic industrial
sector of the regional economy will generate "y" jobs in a secondary service sector,
This sort of information (and a way to generate it) is crucial to the calculation of
economic costs and benefits attributable to a proposed oil and gas development or
service base expansion.

Another analytical device that has not been fully developed on a regional
basis is a "diversification index" for the entire region that would reveal information
similar to those utilized in Mississippi's Gulf Regional Planning Commission reports
(e.g., 1979a:21-23). One appropriate approach is that of the Office of Area
Development, United States Department of Commerce, which developed a method
of measuring industrial diversification that provides a quantitative measure or
index of diversification for a specific area. @ The method examines the
manufacturing base of an area's economy and determines the area's lack of
industrial diversification in relation to the industrial diversification of the Nation
as a whole. Harrison County, for example, is said to have a diversification index of
82.3 in 1976, while Jackson County's was 47.2, a low index figure that reflects the
heavy concentration of shipbuilding in Jackson County. As compared to both
Hancock and Jackson, Harrison County has a more diversified economic base. This
greater level of diversity is one indication that the county's economy is not
dependent upon any one industry for jobs. Thus, if one industry reduces its work
force, the effect would not likely be overly-detrimental to the country's economy.
Information of this nature would be extremely useful on a regional basis for
measuring the Deltaic Plain Region's economic standing in relation to other coastal
regions in the country.

The principal recommendation with regard to social and demographic data
compilation is that State and regional planning agencies recognize their need for
mutual assistance in formulating a comprehensive data monitoring and evaluation
system to meet the multiplicity of information needs with which they are faced.
The social and demographic data necessary for comprehensive coastal zone
resource management planning are available. They simply need to be consolidated
and monitored on a regular basis by the relevant jurisdictions. A higher level of
coordination is recommended between the State and regional planning agencies to
help promote a more consistent information base from which to develop policy
goals and strategies.
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LAND USE
INTRODUCTION

The Mississippi Deltaic Plain Region (MDPR) is a unique physiographic area
of the United States. A brief discussion of some natural processes will give readers
a clearer land use perspective of the MDPR. In addition, the discussion will help
define terms common to this wetland habitat.

The MDPR has a humid sub-tropical climate. Regional climatic variations
are broadly determined by the large land mass to the north and west and by the
Gulf of Mexico to the south. These contrasting land/water surface areas produce
alternate flows of cold air moving southward, and warm, moist air moving
northward. Transitions between these flows frequently cause abrupt changes in
weather conditions (Cross and Wales 1974).

Thunderstorms can be expected 70-80 days out of the year and are occasion-
ally accompanied by small tornadoes, high winds, and hail. Hurricanes and tropical
storms can occur from June to November. During this hurricane season, the
average number of tropical storms is 0.76 per year. The overall hurricane
probability for any one day is 0.56 percent in June and July; the probability
increases sharply to 0.99 percent during the early part of August (United States
Army Corps of Engineers 1972). Two severe hurricanes and a number of tropical
storms have struck the MDPR in the past 20 years. Thunderstorms, hurricanes and
tropical storms have caused serious flooding throughout the Region. This flooding
occurs from excessive rainfall, storm surges or an excessive rainfall and storm

surgt; combination (Cross and Wales 1974, United States Army Corps of Engineers
1972).

Natural resource features create microclimatic variations throughout the
MDPR. These microclimatic variations are critical factors for certain land use and
resource patterns. Average January temperature in the study area is 11°C to 12°C
(52°F to 54°F) and the average July temperature is 27.7°C (82°F). Average annual
freeze-free days range from 350 days near the mouth of the Mississippi River to
240 days in the Florida parishes (St. Tammany, Tangipahoa and Livingston).
Average annual precipitation ranges from 168 centimeters (66 inches) near the Gulf
Coast to 142 centimeters (56 inches) in the Florida parishes (Cross and Wales 1974,
United States Army Corps of Engineers [972).

Grazing rotation patterns and crop distribution patterns are influenced by
these microclimatic variations. The natural levees provide a place for cattle to
rest, leave their young, and escape mosquitoes while grazing in the coastal
lowlands (Williams 1952). St. James tobacco, the "perique" variety which is grown
on "points" of high ground surrounded by swamp, is not grown anywhere else in the
world. Local microclimate is one important factor in the cultivation of this crop.
Citrus trees, which freeze easily, are planted as near bayous as possible to take
advantage of the water's microclimatic influences; orchards on bayou banks rarely
freeze. Those planted on levee backslopes suffer frostbite and freeze more often
than those adjacent to water surfaces.

MDPR geomorphic elements consist of recent alluvial plains, alluvial basins

and Pleistocene terraces. Landform features include natural levees, point bars,
cheniers/beach ridges, riverine areas, wetlands and terraces. Each landform is
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created by complex processes and each has specific factors that direct or constrain
human use. Knowledge of landform development, a continuous natural and human-
influenced process, is required to understand land use patterns and future
constraints.

Natural levees are ridges of higher ground that border and confine river
channels, tributary and distributary streams. Under natural conditions levees are
formed by sediments deposited during overbank flow and crevassing during times of
high water. Immediately adjacent to river channels, natural levees reach an
approximate height of 8 meters (25 feet), and can reach a width of more than 5
kilometers (three miles) with a gently sloping grade toward adjacent flatlands and
depressions (United States Army Corps of Engineers 1973). Development has
traditionally occurred on the natural levee ridges where soils are relatively firm
and elevations are higher than surrounding wetlands.

Point bars are a series of low ridges of granular material developed on the
inside of a growing stream meander. Point bars are most common along winding
stream courses of the upper delta. Ridges are highest near the stream and rise 0.6
to 4.6 meters (2 to |5 feet) above intervening swales. Swales are strips of wet,
boggy ground that are usually under water during rainy periods and high water
stages of the stream (United States Army Corps of Engineers 1973).

Beach ridges are sandy formations aligned along the Gulf Coast. These beach
ridge forms are long, low offshore islands, land-tied islands, and low onshore ridges.
Beach ridges are generally 1.9-3.1 meters (6-10 feet) above sea level and extend up
to 160 kilometers (100 miles) in length. Large beach ridge islands may have
continuous or interrupted lines of dunes paraliel to the length of the formation.
Cheniers are abandoned beach ridges that have been isolated inland during seaward
migration of the coast. Beach ridges are undergoing accretion or degradation as a
function of local deltaic processes. Cheniers are gradually subsiding and are being
enveloped by the surrounding marshes.

Riverine areas are low, poorly drained regions of alluvial sediments in valley
floodplains. Topography is generally level with elevations ranging from sea level to
less than [5.4 meters (50 feet). Where riverine areas are bounded by levees
(natural or human-made) the elevation can be below adjacent stream or sea levels.
Riverine areas are subject to frequent and prolonged flooding (United States Army
Corps of Engineers 1973).

Fresh to brackish wetlands are primarily grass and reed-covered marshes.
The wetlands are drained by plant-choked, inter-levee bayous and flow into or form
a chain of lakes that may be bordered by mats of floating vegetation. Marshes
increase and decrease in size seasonally when flooded with overflow and rain runoff
from levees. These wetlands gradually become saline nearer the Gulf. Subsidence
is exceeding deposition in most of these areas and is increasing the open water
surface area. Saline wetlands are commonly flooded by salt-water at high tide and
during gales. These marshes extend inland from the Gulf to merge with brackish-
water wetlands. Subsidence is a major factor affecting the saline wetlands because
large areas are being inundated by Gulf waters as deposition fails to offset
subsidence (United States Army Corps of Engineers 1973).

Prairie terraces are late Pleistocene alluvial surfaces that have been slightly

uplifted and tilted seaward. These terraces border the alluvial plains and emerge
from the edge of coastal marshes and swamps. Parts of the terrace surface are
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intricately dissected and wide areas of rough land border stream valleys. Low
swamp areas also occur on the terrace surface. Elevated terraces are a succession
of two or more Pleistocene alluvial surfaces, are a greater distance inland, and are
higher than prairie terraces.

Four major levee systems occur in the MDPR. These levee systems are the
Bayou Teche, Atchafalaya River, Bayou Lafourche, and the Mississippi River
systems. Large riverine areas are located between the major levee systems north
of Morgan City, Houma, and Thibodaux. Riverine areas also exist west of Lake
Pontchartrain, along the Pearl River, and along the coastal river basins in
Mississippi. Fresh to brackish water wetlands are located along the coast from
Vermillion Bay to the Mississippi Sound. Terrebonne, Jefferson, Plaquemines and
St. Bernard parishes contain large fresh to brackish water wetlands and large saline
wetlands. Terrace areas are located in Iberia Parish, the Florida parishes, and the
Mississippi counties. Point bar areas are limited within the study area, but some
are located along Bayou Teche. The major point bar areas of the Mississippi delta
are located north of the study area.

Mud lumps are a prominent geological feature of the MDPR. These small
mud islands are located at the mouth of the Mississippi River passes, and range up
to 3.7 meters (12 feet) in height and 49 hectares (120 acres) in area. Mud lumps
are formed by the upward thrusting of fine clays between heavier, coarser,
sediments being deposited on bars at the mouth of the river passes. These islands
are important bird nesting areas (Louisiana State Planning Office 1977).

Salt domes, another prominent geologic feature of the MDPR, are unique
from a geological, botanical, zoological, historical and archeological standpoint
(Louisiana State Planning Office 1977). Oil and gas resources are trapped around
salt domes.

North of Baton Rouge, the Mississippi River diverges from a single flow
pattern to a distributary system. This distributary system meanders throughout the
study area, creating numerous Gulf outlets. Distributary systems have, and are,
creating an intricate pattern of natural levees extending seaward. Highest levee
elevations and widths are found where river stage fluctuations are the greatest. In
general, distributary levees attain higher elevations upstream and slope gradually
seaward (Gagliano and Van Beek 1970).

Gagliano and Van Beek (1970) document in detail the geologic and geomorphic
aspects of the Mississippi deltaic processes. For the past 6,000 years, the MDPR
has been an area of active sediment accumulation, indicating that net progradation
has occurred over a long period of time.

A delta system has inputs of discharge, sediment load, coastal erosion and
subsidence. The Mississippi system carries an average sediment load of 1.l to 1.6
million metric tons (I to .5 million tons per day). This load consists of
approximately 50 percent clay, 48 percent silt, and 2 percent very fine sand.

Land subsidence is a hazard along the low coastal land of the MDPR. In
addition to land subsidence, the sea level is rising; this is generally attributed to
the melting of glaciers and polar ice caps (Bureau of Land Management [979).
Gagliano and Van Beek (1970) estimate an average subsidence rate for coastal
Louisiana to be 10.7 centimeters/century (0.35 feet/century). Land subsidence is
generally attributed to extensive pumping of ground water and petroleum causing a
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decline in the piezometric pressure in the porous rocks allowing once-saturated
beds to compress (Bureau of Land Management 1979). Subsidence may also be
stimulated by overburden compaction as a result of dredging waterways. In
addition, drained back-swamp peats and highly organic clays can shrink and oxidize,
resulting in significant land surface subsidence (Bureau of Land Management 1979).

A deltaic system is always in a delicate balance. Simply stated, discharge
patterns and sediment load create the deltaic land mass; coastal erosion and
subsidence destroy the land mass. The natural interaction between these fresh
water and salt-water systems creates a unique and diverse land/water habitat. In
recent years, natural deltaic processes have been altered to prevent flooding and to
improve navigation. As a result of such controls, virtually all overbank flooding
has been prevented (Gagliano and Van Beek 1970).

In contrast to historical trends, the modern "bird-foot" delta is building
outward into deep water near the edge of the continental shelf and, in most years,
transported sediment is being dumped into deep water. Most of the Deltaic Plain is
deteriorating because of this sediment transport pattern. During the past 30 to 40
years, land gain has been significant in only a few areas, notably in the Atchafalaya
Basin. Net land loss figures are impressive for the coastal Louisiana wetlands.
Land loss amounts to approximately 43 square kilometers (16.5 square miles) per
year. In a 50-year period, almost 1,300 square kilometers (495 square miles) have
been lost. The area lost is more than twice the size of Orleans Parish, which is

opprc))ximm‘ely 540 square kilometers (210 square miles) (Gagliano and Van Beek
1970).

Land Use Classifications

Land use classifications for Mississippi and Louisiana are presented using
slightly different categories. The State of Mississippi presents land use data in
nine broad categories including: 1) residential; 2) commercial; 3) industrial; 4)
public and semi-public; 5) rights-of-way; 6) resource production; 7) military; 8)
water; and 9) unclassified. The residential contains five sub-categories: single-
family, mobile home, duplex, multi-family, and mobile home park. The commercial
category includes central business district activities, neighborhood to regional
shopping centers, and general highway business activities. Industrial land use
includes manufacturing, open storage of raw materials to finished products, salvage
yards, and mine excavations. Public and semi-public lands cover all Government
structures including schools, churches, hospitals, parks, public beaches, and similar
uses. Rights-of-way include dedicated or reserved lands for streets, roads,
highways, railroads, and utility facilities. Resource production land includes all
types of farming, commercial forest, national forest, and tidal marsh. Tidal marsh
is a legally protected land use for resource production. The military category
includes land contracted or owned by the Mississippi Test Facility, Keesler Air
Force Base, and the Naval Construction Battallion Training Center. The water
category was not defined in the 1973 Regional Land Use Plan (Brooks 1973). This
category was assumed to include all surface water bodies except the Mississippi
Sound. The unclassified category is defined as all land uses not falling into the
other classifications. No further definition was presented in the 1973 Regional
‘Land Use Plan.

The Louisiana State Planning Office uses the same broad categories and 28
sub-categories for land use. For consistency of presentation these 28 sub-
categories were combined into |0 categories similar to the Mississippi classifi-
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cation. Lovisiand's data include a wetland category, and a bay and estuaries
category, but the data do not include a NASA Military category On the following
pages parish/county land use descriptions are presented by Planning Regions
(Figure 14). These descriptions include population trends, current land use trends
and land use projections.

LOUISIANA

A major portion of the MDPR study area is located in southeastern Louisiana,
including |4 parishes. The Louisiana Office of State Planning has established
planning districts in an effort to bring about consistency in all agencies involved in
planning. Four planning regions (Figure 14) are located in the Louisiana study area.
These regions are: |) The Regional Planning Commission for Jefferson, Orleans, St.
Bernard, St. Tammany and Plaquemines Parishes; 2) The Capital Regional Planning
Commission (Livingston, Tangipahoa, and nine parishes outside the study area); 3)
The South Central Planning and Development Commission (St. James, St. John the
Baptist, St. Charles, Lafourche, Terrebonne and one parish outside the study area);
and 4) The Acadiana Planning and Development District (Iberia, St. Mary and six
parishes outside the study area).

The Regional Planning Commission for Jefferson, et al. region encompasses
both highly urbanized and very remote areas. The Metropolitan New Orleans area
includes Jefferson, Orleans, and St. Bernard, St. Tammany and Plaquemines
Parishes. Two wilderness areas are located in Plaquemines and St. Bernard
Parishes. Interstate-10 crosses the southern portion of Louisiana from Texas to
Mississippi, transecting the metropolitan area of New Orleans and connecting this
population center with the north shore of Lake Pontchartrain and to the State
capital, Baton Rouge, located upstream on the Mississippi River and outside of the
study area. The parishes of Region | are separated by, and border on, large water
bodies. These water bodies include Lake Pontchartrain, Lake Borgne, Lake
Salvador, the Gulf of Mexico, and the Mississippi River.

The Capital Regional Planning Commission includes || parishes east of the
Mississippi River. The capital of Louisiana, Baton Rouge, is located in this
planning district. Only two of this region's |1 parishes are within the MDPR study
area: Livingston and Tangipahoa parishes. These parishes are located northwest of
New Orleans and border Lake Maurepas and Lake Pontchartrain. Major cities
include Denham Springs, approximately 16 kilometers (10 miles) from Baton Rouge,
and Hammond which is near the intersection of Interstate Highways 12 and 55.

The South Central Planning and Development Commission consists of 6
parishes located west and south of New Orleans. Major cities in this district
include Raceland, Thibodaux, and Houma. Development has ocurred along the
intricate pattern of natural levees that transect this planning district from north to
south and are a part of the Mississippi River distributary system. Water bodies
within and bordering this planning district are numerous and include the Mississippi
River, Bayou Lafourche, the lower Atchafalaya River, the Houma Navigation
Canal, Lake Salvador, and numerous bays of the Gulf of Mexico.

The Acadiana Planning and Development District is located approximately
160 kilometers (100 miles) west of New Orleans. This planning district is made up
of 8 parishes, but only two are included in the MDPR study area: Iberia Parish and
St. Mary Parish. Iberia and St. Mary Parishes are located in the southern portion of
Atchafalaya and Teche River basins. New Iberia and Morgan City are two major
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urban areas within this planning district. U.S. Highway 90 connects New lberia and
Morgan City with Lafayette, Houma, and New Orleans.

Regional Planning Commission for Jefferson, Orleans, St. Bernard,
5t. Tammany, and Plaquemines Parishes

Jefferson Parish. Jefferson Parish (Figure 15) is part of the New Orleans
Standard Metropolitan Statisitical Area. Gretna, with a 1970 population of 24,870
people is the parish seat. In addition to Gretna, there are seven cities in the
northern portion of Jefferson Parish with 1970 populations listed as greater than
10,000. All of these cities are suburbs of New Orleans. The southern two-thirds of
Jefferson Parish does not have any cities larger than 2,500 (United States Army
Corps of Engineers 1973).

Jefferson Parish's historic and projected population data are presented in
Table 20 for selected years between 1960 and 2000; data are presented in three
forms. These are |) the actual, or projected population figures; 2) the percent
population change; and 3) the Parish's percent of the total MDPR population. The
population figures are those used by planning agencies in both states. Percent
population change columns on the second page of this table indicate the rate of
growth for each parish/county. Percent of the total MDPR population columns
indicate parish/county growth trends with respect to the MDPR growth rate.

Jefferson Parish is projected to have the greatest percentage of the total
MDPR population by 2000, and has the second highest projected percent population
increase from 1980 through 2000.

Table 2| presents the 1972 Jefferson Parish land use summary. A major
portion of this parish is classified as water, bays and estuaries, and wetland.
Jefferson Parish has the sixth largest amount of area within the MDPR classified
as water, bays and estuaries, and wetland. This parish also has the most area
classified as residential and the third largest area of industrial lands. Jefferson
Parish has the next to smallest amount of area classified as resource production
lands.

According to Mumphrey et al. (1976), 1,806 hectares (4,597 acres) may be
required by 1980, and an additional 1,276 hectares (3,153 acres) may be necessary
by 1985, for residential expansion. Assuming four persons per household and the
projected population change between 1980 and 1990, a density of 13.7 households
per hectare (5.4 households per acre) would be required to meet these residential
land use needs. According to Mumphrey et al. (1976), commercial expansion by
1985 may require 569 hectares (1,400 acres). Projected residential and commercial
expansion may require a total of 3,705 hectares (9,156 acres). As indicated in
Table 21, Jefferson Parish has only 2,998 hectares (7,410 acres) classified as
resource production lands. [f all resource production lands were converted to
residential and commercial uses, 707 hectares (1,747 acres) would be required to
meet projected land development needs. This may indicate a need for higher
residential density or the conversion of other land use classifications to residential
and commercial uses.

Orleans Parish. Orleans Parish, whose boundaries coincide with the City of
New Orleans, is located between the Mississippi River and Lake Pontchartrain
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Table 20. Historical & projected population data: MDPR, 1960-2000.

Parish/county by 1975-1980 1980
planning district 1960 1970 1975 1980 % change % of total

REGIONAL PLANNING COMMISSION FOR JEFFERSON PARISH, et al

Jefferson 208,769 337,568 398,747 493,427 23.7 24.2
Orleans 627,525 593,471 562,420 550,844 2.1 27.0
St. Bernard 32,186 51,185 58,232 71,084 22.1 3.5
St. Tammany 38,643 63,585 81,323 86,356 6.2 4.2
Plaquemines 22, 545 25,225 26,077 27,677 6.1 1.4
CAPITAL REGIONAL PLANNING COMMISSION
Livingston 26,974 36,511 42,840 47,961 11.9 2.4
Tangipahoa 59,434 65,875 71,905 72,218 4 3.5
SOUTH CENTRAL PLANNING AND DEVELOPMENT COMMISSION
St. James 18,369 19,733 19,599 20,198 3.1 1.0
St. John the Baptist 18,439 23,813 24,796 28,262 4.0 1.4
St. Charles 23,219 29,550 32,162 36,729 4.2 4.8
Lafourche 55,381 68,941 72,999 77,994 6.8 3.8
Terrebonne 60,771 76,049 85,069 88,032 3.5 4.3
ACADIANA PLANNING AND DEVELOPMENT DISTRICT
Iberia 51,657 57,397 60,973 63,813 4.7 3.1
St. Mary 48,833 60,752 61,224 70,831 15.7 3.5
LA MDPR TOTAL 1,290,745 1,510,195 1,598,366 1,735,426 8.6 85.3
GULF REGIONAL PLANNING COMMISSION
Hancock 14,039 17,387 18,249 19,200 5.2 .9
Harrison 119,489 134,582 143,528 165,800 15.5 8. |
Jackson 55,522 87,975 105, 186 115,000 9.3 5.6
MS MDPR TOTAL 189,059 239,944 266,963 300,000 12.4 14.8

{continued)
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Table 20. (concluded)

Parish/county by 1980-1990 1990 1990-2000 2000
planning department 1990 % change % of total 2000 % change % of total

REGIONAL PLANNING COMMISSION FOR JEFFERSON PARISH, et al

Jefferson 663,497 30.5 28.4 798,594 20.4 30.8
Orleans 531,028 -3.6 22.7 517,911 -2.5 20.0
St. Bernard 92,045 29.5 3.9 109,412 18.9 4.2
St. Tammany 114,653 32.7 4.9 148,676 29.7 5.7
Plaquemines 32,285 16.6 .4 32,438 .5 1.2
CAPITAL REGIONAL PLANNING COMMISSION
Livingston 59,788 24.7 2.6 73,375 22.7 2.8
Tangipahoa 78,722 9.0 3.4 83,876 6.5 3.2
SOUTH CENTRAL PLANNING AND DEVELOPMENT COMMISSION
St. James 21,477 6.3 .9 22,680 5.6 .9
St. John the Baptist 35,310 24.9 1.5 41,325 7.0 .6
St. Charles 45,056 22.7 1.9 54,022 19.9 2.1
Lafourche 87,870 12.7 3.8 92,871 5.7 3.6
Terrebonne 102,953 16.9 4.4 111,380 8.2 4.3
ACADIANA PLANNING AND DEVEL OPMENT DISTRICT
Iberia 69,115 8.3 3.0 69.738 .9 2.7
St. Mary 58,335 -17.6 2.5 54,779 -6.1 2.1
LA MDPR TOTAL 1,992,134 14.8 85.3 2,211,077 1.0 85.2
GULF REGIONAL PLANNING COMMISSION
Hancock 21,200 10.4 .9 23,400 10.4 .9
Harrison 186,800 12.7 8.0 212,200 13.6 8.2
Jackson 135,100 7.5 5.8 147,000 8.8 5.7
MS MDPR TOTAL 343,100 4.3 4.7 382,600 1.5 14.8

Sources: Renner, J.R. 1976.
Mississippi State University, Division of Research, College of Business and Industry 1978.



Table 21. 1972 Land use and area for

Jefferson, Orleans, St. Bernard, St. Tammany, and Plaquemines Parishes.

Land use Parish
Jetterson Orleans St. Bernard

Residential 12, |9s“ID 1,195 2,599
(30,134) (27,664) (6,422)

Commercial ,100 1,299 100
(2,717) (3,211) (247)

Industrial 20,292 2,399 300
(50,141) (5,928) (741)

Public 300 500 0

(741) (1,235)
Rights-of-Way 700 I, 100 0
(1,729) (2,717)

Resource 2,998 2,399 5,498
Production (7,410) (5,928) (13,585)

Water 128,048 39,184 352,157
(316,407) (96,824) (870, 181)

Bays and Estuaries 18,992 400 138,645
(46,930) (988) (342,589)

Wetland 43,582 26,289 107,456
(107,692) (64,961) (265,525)

Other 16,593 2,299 11,595
(41,002) (5,681) (28,652)

Total 244,800 87,064 618,350
(604,903) (215,137) (1,527,942)

(continued)
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Table 21. (concluded)

Land use Parish Total
St. Tammany Plaquemines Total percentage
Residential 10,596 3,099 39,684
(26,182) (7,657) (98,059) 1.6
Commercial 500 100 3,099
(1,235) (247) (7,657) 0.1
Industrial I, 100 22,491 46,582
(2,717) (55,575) (115,102) 1.9
Public 200 300 1,300
(494) (741) (3,211) 0.5
Rights-of-Way 300 600 2,700
(741) (1,482) (6,669) .00l
Resource 139,144 12,395 162,434
Production (343,824) (30,528) (401,375) 6.8
Water 60,476 817,569 1,397,434
(149,435) (2,020,213)  (3,453,060) 69.0
Bays and Estuaries 0 92,063 250,100
(227,487) (617,994) 1.0
Wetland 72,571 182,426 432,324
(179,322) (450,775) (1,068,275) 18.2
Other 800 7,197 38,484
(1,976) (17,784) (95,095) 1.6
Total 285,687 1,138,240 2,374,041
(705,926) (2,812,489) (5,866,497) 100.0
Iectares.

Acres (data were presented as acres in the primary source.)

Source:
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(Figure 15). Most of the population is concentrated in the western part of the
parish; there has been increasing growth to the east with the development of a
National Aeronautic Space Administration Facility and completion of Interstate-10
(United States Army Corps of Engineers 1973). Orleans Parish's population is
projected to decrease continually through the year 2000. The decrease in
population between 1970 and 2000 is expected to be 75,560, representing a
projected 13 percent decrease in population (Table 20). By 1980 Orleans Parish is
projected to have the greatest population in the MDPR, and by 2000 this parish is
projected to have the second greatest population in the MDPR, exceeded only by
Jefferson Parish.

Table 2| presents the 1972 Orleans Parish land use summary. A major
portion of this parish is classified as water, bays and estuaries, and wetland.
Orleans Parish is the second smallest parish/county in the MDPR, but has the
second largest amount of land classified as residential. This parish has the smallest
amount of land classified as resource production lands.

According to Mumphrey et al. (1976), residential expansion may occur in the
eastern portion of Orleans Parish; between 1980 and 1985, 1,080 hectares (2,669
acres) may be required for resndenhql growth. Land use pro;ec'rions and populcfion
data (Table 20) seem to indicate that residents of this parish are migrating to the
suburbs of this parish, Jefferson, St. Bernard, and St. Tammany Parishes.
According to Mumphrey et al. (1976), 731 hecfores (1,807 acres) could be required
for commercial uses through 1985. This projected expansion of commercial land
use should make Orleans Parish the largest commercial center in the MDPR. Data
seem to indicate that former residential lands may be replaced by some new
commercial uses.

St. Bernard Parish. St. Bernard Parish is located southeast of Orleans Parish
and is almost completely surrounded by water (Figure [5). This parish has
numerous islands extending into Chandeleur and Breton Sounds. The Mississippi
River Gulf Outlet runs through this parish from New Orleans southeast to the Gulf
of Mexico.

Population data (Table 20) indicate that St. Bernard Parish will more than
double from 1970 to 2000, but St. Bernard Parish's population is projected to
represent only 4.2 percent of the MDPR in 2000. Although St. Bernard Parish's
population is projected to be a small portion of the total MDPR population, growth
within this parish is significant. Almost a 30 percent increase (20,961 additional
people) in population is projected to occur between 1980 and 1990.

Table 21 presents the 1972 St. Bernard Parish land use summary. Over 96
percent of this parish's area is classified as water, bays and estuaries, and wetland;
St. Bernard ranked second to Plaquemines Parish in this classification. Within the
planning district St. Bernard has the smallest amount of area classified as
residential, commercial, and industrial. Within the MDPR St. Bernard has the third
smallest amount of area classified as resource production.

According to Mumphrey et al. (1976), 1,003 hectares (2,555 acres) could be
required for residential development fhrough 1985. Most of this development
should occur between Arabi and Violet in the northwest portion of this parish.
Based on an assumed four persons per household and the projected population
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change between 1980 and 1990, a density of five households per hectare (two
households per acre) could be required to meet the projected residential expansion.
According to Mumphrey et al. (1976), 54 hectares (134 acres) could be required for
commercial expansion through 1985. A total of 1,087 hectares (2,689 acres) is
projected for future growth of both residential and commercial uses. Less than one
percent of the total area of St. Bernard Parish is classified as resource production.
If projected urban expansion occurs and only resource production lands are
converted to urban uses, 4,411 hectares (10,900 acres) of resource production land
would remain in this classification.

St. Tammany Parish. St. Tammany Parish is located north of New Orleans,
across from Lake Pontchartrain with the southern portion of this parish bordering
on the lake (Figure 15). Direct access into New Orleans is provided by the
Pontchartrain Causeway and Interstate-10. Two major urban population centers
with 1970 populations greater than 5,000 are Slidell and Covington (United States
Army Corps of Engineers 1973).

Population data (Table 20) indicate that St. Tammany Parish could more than
double between 1970 and 2000. St. Tammany Parish is projected to have the fourth
highest percentage of the total MDPR population by 2000. Data indicate that St.
Tammany Parish should grow more than 32 percent by 1980 and 1990.

Table 2| presents the 1972 St. Tammany Parish land use summary. Over 40
percent of this parish is classified as resource production. St. Tammany has the
second highest amount of land classified as resource production and the third
highest amount of land classified as residential in the MDPR. Over 46 percent of
this Parish is classified as water and wetland.

According to Mumphrey et al. (1976), 1,758 hectares (4,346 acres) may be
required for residential growth through 1985. Most of this growth should occur
around Slidell and Covington. Assuming four persons per household, and the
projected population change between 1980 and 1990, a density of four households
per hectare (1.6 households per acre) could be required to satisfy residential land
use needs. According to Mumphrey et al. (1976), 379 hectares (937 acres) may be
required for commercial growth through 1985. Most of this growth is predicted to
occur in conjunction with the residential growth. A total of 2,137 hectares (5,283
acres) may be required for future residential and commercial growth. This
potential land requirement is only 1.5 percent of the total lands in resource
production. Most of the water and wetlands are located in the southern portion of
this parish near potential growth areas.

Plagquemines Parish. Plaquemines Parish is located east of Jefferson Parish,
west of St. Bernard Parish, and south of New Orleans (Figure |5). This Parish is
divided by the lower portion of the Mississippi River. State Highways 23 and 39
parallel both sides of the Mississippi River through Plaquemines Parish. This parish
could be characterized as a long peninsula extending from New Orleans through the
Gulf of Mexico. According to 1970 data, two cities, Port Sulphur and Buras-
Triumph, have populations greater than 3,000 (United States Army Corps of
Engineers 1973).

Population data (Table 20) indicate that Plaquemines Parish is projected to
increase by only 7,213 people from 1970 to 2000. The population of Plageumines

96



Parish is projected to be present 1.2 percent of the MDPR population in 2000.
Plaquemines Parish is not projected to grow as fast as Jefferson, St. Bernard, or 5t.
Tammany Parishes.

Table 21 presents the 1972 Plaquemines Parish land use summary.
Plaquemines Parish has a total of .l million hectares (2.8 million acres). Data
show that this parish is the largest in the MDPR. In order to place this size in
perspective, Plaquemines Parish is almost the size of Jefferson, Orleans, St.
Bernard, and St. Tammany Parishes combined. Over 87 percent of this parish is
classified as water, bays and estuaries, and wetland. This parish has the third
largest area in the MDPR classified as wetland. Eight of the seventeen MDPR
parishes/counties have more area classified as residential than Plaguemines Parish,
but only two have more area classified as industrial.

Based on the population change between 1980 and 1990, an assumed average
household size four, and an assumed density of 2.5 households per hectare (I
household per acre), 461 hectares (1,152 acres) would be required for residential
expansion through 1990. If this residential development were to occur only on land
classified as resource production, this development would change the resource
production classification to less than 4 percent of the total parish land area.

As presented in Table 21, the industrial land use classification is seven times
the residential classification. Should the industrial land use requirement expand
significantly, there may not be appropriate or adequate land available without
using some wetland. A 25 percent increase in industrial land requirements could
consume more than 45 percent of the land classified as resource production, if only
this land type was used for future industrial expansion.

Capital Regional Planning Commission

Livingston Parish. Livingston Parish (Figure 15) is located northwest of New
Orleans. The southern portion of this parish borders Lake Maurepas and Ascension
Parish. Interstate-12 crosses the center portion of this parish and provides access
to Baton Rouge. Denham Springs is @ major urban center of this parish with a 1970
population of 6,752 people (United States Army Corps of Engineers 1973).

Population data (Table 20) indicate that Livingston Parish is projected to
increase by 36,864 people from 1970 to 2000. Eleven of the parishes/counties are
projected to have a greater percentage of the total MDPR population than
Livingston by the year 2000. L.ivingston Parish, however, is projected to have one
of the highest growth rates as indicated by the 1980-1990 and the 1990-2000
percent change data.

Table 22 presents the 1972 Livingston Parish land use summary. Over 75
percent of this parish is classified as resource production. This resource production
area is 46,300 hectares (|15,400 acres) more than the total area of Orleans Parish.
Twenty-two percent of this parish is classified as water, bays and estuaries and
wetland. Nine of the fourteen parishes/counties have more land classified as
residential and all the parishes/counties in the MDPR have more land classified as
industrial except for St. John Parish,

Based on the population change between 1980 and 1990, an assumed average
household size of four, and an assumed density of 2.5 household per hectares (I
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Table 22. 1972 Land use and area for Capital Regional Planning Commission

for Livingston and Tangipahoa Parishes.

Land use Parish Total
Livingston ‘Tangipahoa Totdl percentage
Residential 2,499 2,299 4,798
(6,175) (5,681) (11,856) 1.2
Commercial 100 400 500
(247) (988) (1,235) 0.1
Industrial 700 1,100 1,800
(1,729) (2,717) (4,446) 0.4
Public 0 200 200
(494) (494) 0.5
Rights-of-Way 300 800 1,100
(741) (1,976) (2,717) 0.3
Resource Production 133,746 170,631 304,377
(330,486) (421,629) (752,115)  77.7
Water 13,195 10,396 23,591
(32,604) (25,688) (58,292) 6.0
Bays and Estuaries 100 0 100
(247) (247) 0.02
Wetland 26,787 27,489 54,276
(66,196) (67,925) (134,121) 13.8
Other 0 800 800
(1,976 (1,976) 0.2
Total 177,427 214,115 391,542
(438,425) (529,004) (967,499) 100.0
IHectares.

Acres (data were presented as acres in the primary source).

Source:
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household per acre), |,183 hectares (2,957 acres) would be necessary for residential
expansion. If this residential expansion were to occur on land classified as resource
production, this development would change the resource production classification
by less than | percent.

Tangipahoa Parish. Tangipahoa Parish (Figure [5) is located north of New
Orleans, the southern portion of this parish borders Lake Pontchartrain and Lake
Maurepas. Major north-south and east-west access routes cross this parish. These
are Interstate Highways 55 and |12 respectively.

Population data (Table 20) indicate that Tangipahoa Parish is projected to
increase by 18,000 people between 1970 and 2000. Eight of the parishes/counties
are projected to a have greater percentage of the total MDPR population in 2000.
Eight parishes/counties are projected to have higher growth rates between 1980-
1990; ten parishes/counties are projected to have a greater population growth rate
between 1990-2000 than Tangipahoa Parish.

Table 22 presents the 1972 Tangipahoa Parish land use summary. Over 79
percent of this parish is classified as resource production. This resouce production
area is 20,200 hectares (50,000 acres) larger than the total area of Orleans and St.
James Parishes combined. Over 17 percent of Tangipahoa Parish is classified as
water and wetland, and less than 2 percent of this parish is classified as residential,
commercial, and industrial.

Based on the population change between 1980 and 1990 and a density of 2.5
households per hectare (! household per acre), 650 hectares (1,626 acres) would be
necessary for residential expansion. If this residential expansion was to occur only
on land classified as resource production, this development would change the
resource production classification by less than | percent. Future residential
growth is expected to occur along Interstate-55 around Hammond to Kentwood
(United States Army Corps of Engineers 1973). Most of Tangipahoa's water and
wetlands are located near this growth area.

South Central Planning and Development Commission

St. James Parish. St. James Parish (Figure 15) is located west of New
Orleans and south of Baton Rouge. Two cities, Gramercy and Lutcher had 1970
populations greater than 2,500. Convent, the parish seat, is located in the center
of this parish along the Mississippi River. Major access through the parish is
provided by Highways 18 and 44, which parallel the Mississippi River.

Population data (Table 20) indicate that St. James Parish is expected to
increase by 2,947 people between 1970 and 2000. St. James Parish is projected to
have the smallest population in the MDPR, and only three parishes/counties are
projected to have lower growth rates.

Table 21 presents the 1972 St, James land use summary. St. James Parish has
the smallest amount of area in the MDPR. Over 40 percent and over 50 percent of
the St. James Parish is classified as resource production and wetland respectively.
Only St. John Parish has less land classified as residential, commercial, and
industrial.
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According to Bardwell (1967), 313 hectares (774 acres) may be required for
residential development through 1980. This residential development is projected to
occur in the communities of Lutcher, Gramercy and Vacherie. If only land
classified as resource production were used to meet this future residential
expansion, less than 2 percent of the land classified as resource production would
be required for residential expansion. According to Bardwell (1967), 189 hectares
(468 acres) may be required for commercial and industrial expansion in 1985. A
total of 502 hectares (1,242 acres) could be required for future residential,
commercial, and industrial expansion. This would be 2.3 percent of the area
classified as resource production.

St. John the Baptist Parish. St. John the Baptist Parish (Figure 15) is located
between New Orleans and Baton Rouge. This parish is bordered on the east by
Lake Pontchartrain, on the north by Lake Maurepas and on the south by Lac Des
Allemands. The Mississippi River crosses through the middle of the parish.
Interstate-10 crosses the northern part of the parish and Interstate-55 provides
access into Tangipahoa Parish between Lake Pontchartrain and Lake Maurepas.
Major urban centers are Reserve and LaPlace.

Population data (Table 20) indicate that St. John the Baptist Parish is
projected to increase by 17,512 people between 1970 and 2000. St. John the
Baptist Parish's population in 2000 will be 1.6 percent of the MDPR, but this parish
is projected to have a population growth rate of 24.9, and 17 percent, for the years
between 1980-1990 and 1990-2000 respectively.

Table 23 presents the 1972 St. John the Baptist Parish land use summary. St.
John the Baptist Parish is the third smallest in the MDPR. Over 84 percent of this
Parish is classified as water and wetland, and over |3 percent is classified as
resource production. St. John the Baptist Parish has the smallest amount of area
classified as residential, commercial, and industrial.

According to Davis (1976a), approximately 490 hectares (1,129 acres) may be
required for residential expansion through 1985. Based on four persons per
household and the projected population change between 1980 and 1990, a density of
3.6 households per hectare (1.5 households per acre) would be required to meet the
projected residential growth. According to Davis (1976a), approximately 4,500
hectares (11,000 acres) may be required for expansion of commercial and industrial
use through 1985. If future residential, commercial, and industrial development
were to occur only on resource production land, 8,151 hectares (2,141 acres) would
remain in the resource production classification. This would be a 37.8 percent
change in the resouce production classification. Data seem to indicate a relatively
large degree of commercial and industrial expansion without a corresponding rate
of residential expansion.

St. Charles Parish. St. Charles Parish (Figure 15) is located west of New
Orleans. This parish is bordered on the southeast by Lake Salvador and on the
north by Lake Pontchartrain; the Mississippi River crosses through the parish.
Western and southern boundaries are shared by St. John the Baptist and Lafourche
Parishes respectively. U. S. Highway 90 crosses through St. Charles Parish and
provides access to New Orleans and Houma in Lafourche Parish. According to 1970
data, two cities in St. Charles Parish had populations greater than 2,500 (United
States Army Corps of Engineers 1973). These cities are Luling and Norco.
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Population data (Table 20) indicate that St. Charles Parish is projected to
increase by 24,472 people between 1970 and 2000. Population of St. Charles Parish
is projected to represent 2.1 percent of the MDPR population in 2000. This is a
projected decline with respect to the percentage of the total 1980 MDPR
population.

Table 24 presents the St. Charles Parish 1972 land use summary. Over 80
percent of this parish is classified as water and wetland. Over 8 percent of this
parish is classified as resource production, and over |0 percent is classified as
residential, commercial, and industrial.

According to Ohmer and Ohmer (1976), 819 hectares (2,074 acres) may be
required for residential expansion through 1985. Based on four persons per
household and the projected population change between 1980 and 1990, a density of
2.5 households per hectare (I household per acre) could be required to meet the
projected residential growth. According to Ohmer and Ohmer (1976), 219 hectares
(542 acres) may be required for commercial, industrial, and rights-of-way
expansion through 1985, If future residential, commercial, industrial, and rights-
of-way development were to occur only on resource production land, 8,566 hectares
(21,167 acres) would remain in the resource production classification. This would
be a 10.7 percent reduction in this classification.

Lafourche Parish. Lafourche Parish (Figure 15) is located southwest of New
Orleans. This parish is bordered by Jefferson Parish on the east, by St. James, St.
John the Baptist and St. Charles Parishes on the north, Terrebonne Parish on the
west, and the Gulf of Mexico on the south. Development in Lafourche Parish
occurs along the natural levees of Bayou Lafourche. Thibodaux, the parish seat, is
located in the northern portion of this parish and had a 1970 population of 15,028.
Two other cities in Lafourche Parish had 1970 populations that exceeded 4,000.
These cities are Larose and Raceland.

Population data (Table 20) indicate that Lafourche Parish is projected to
increase by 23,930 people between 1970 and 2000. Lafourche Parish is projected to
have a decreasing percentage of the total MDPR population through 2000.

Table 24 presents the 1972 Lafourche Parish land use summary. Over 82
percent of this parish is classified as water, bays and estuaries, and wetland.
Lafourche Parish has the third largest amount of area classified as wetland in the
MDPR. Approximately 9 percent of this parish is classified as resource production,
and approximately 8 percent is classified as residential, commercial, and industrial.

According to Davis (1976b), 358 hectares (886 acres) may be required for
residential expansion through 1985. Based on four persons per household, and the
projected population change between 1980 and 1990, a density of 6.9 households per
hectare (2.8 households per acre) could be required to meet the projected
residential growth. According to Davis 1976b), 3,063 hectares (7,570 acres) could
be required for expansion of the commercial, industrial, and rights-of-way through
1985. If future residential, commercial, industrial, and rights-of-way were to
occur only on resource production land, 4,922 hectares (123,110 acres) would
remain in the resource production classification. This would represent a one
percent reduction in resource production lands.
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Table 23. 1972 Land use and area for

South Central Planning and Development Commission for

St. James, St. John, St. Charles, Lafourche, and Terrebone Parishes.

Land use Parish

St. James St. John St. Charles

Residential 1,5999 1,100 1,699
(3,952) (2,717) (4,199)

Commercial 0 0 100
(247)

Industrial 900 200 10,196
(2,223) (494) (25,194)

Public 100 300 100
(247) (741) (247)

Rights-of-Way 0 0 0

Resource 25,690 13,095 9,596
Production (53,479) (32,357) (23,712)

Water 2,799 41,483 37,685
(6,916) (102,505) (93,119)

Bays and Estuaries 0 0 0

Wetland 32,288 40,084 51,579
(79,781) (99,047) (127,452)

Other 0 100 300
(247) (741)

Total 63,376 96,362 111,255
(146,598) (238,108) (274,911)

(continued)
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Table 23. (concluded)

Land use Parish Total
Latourche Terrebonne Total percentage
Residential 4,898 5,398 14,694
(12,103) (13,338) (36,309) |.2
Commercial 200 600 900
(494 (1,482) (2,223) 0.6
Industrial 37,685 39,384 88,365
(93,119) (97,318) (218,348) 6.8
Public 200 0 700
(494) (1,729) .05
Rights-of-Way 100 300 400
(247) (741) (988) 0.3
Resource 50,280 30,987 129,648
Production (124,241) (76,570) (320,359) 9.6
Water 226,208 30,388 338,563
(558,961) (75,088) (836,589) 25.9
Bays and Estuaries 42,483 97,061 139,544
(104,975) (239,837) (344,812) 10.7
Wetland 194,021 262,894 580,866
(479,427) (649,610)  (1,435,317) 44.5
Other 5,798 6,697 12,895
(14,326) (16,549) (31,863) 0.9
Total 561,873 473,709 1,306,575
(1,388,387) (1,170,533) (3,228,537) 100.0
Iectares.

Acres (data were presented as acres in the primary source).

Source:
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Table 24. 1972 LLand use and area for Acadiana Planning and
Development District, Iberia and St. Mary Parishes.

Parish Total
Land use Iberia St. Mary Total percentage
Residential 2,3990b 3,499 5,898
(5,928) (8,645) (14,573) 0.7
Commercial 300 1,000 1,300
(741) (2,470) (3,211) 0.2
Industrial 8,097 22,491 30,588
(20,007) (55,575) (75,582) 3.7
Public 100 0 100
(247) (247) 0.l
Rights-of-Way 600 2,199 2,799
(1,482) (5,434) (6,916) 0.3
Resource Production 50,380 34,986 85,366
(124,488) (86,450) (210,938) 10.4
Water 231,606 205,617 437,223
(572,299) (508,079) (1,080,378) 53.5
Bays and Estuaries 39,084 28,389 67,473
(96,577) (70, 148) (166,725) 8.3
Wetland 82,161 95,261 177,422
(203,034) (235,391) (438,425)  21.7
Other 4,498 4,998 9,496
(11,115) (12,350) (23,465) |.2
Total 419,225 398,400 817,665
(1,035,918) (984,542)  (2,020,460) 100.0
Hectares.

Acres (data were presented as acres in the primary source).

Source:
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Terrebonne Parish.  Terrebonne Parish (Figure 15) is located between
Lafourche Parish on the north and east and St. Mary Parish on the west. Major
water bodies within or bordering Lafourche Parish include the lower Atchafalaya
River, the Houma Navigation Canal, the Intracoastal Waterway, Bayou Terrebonne,
numerous lakes and the Gulf of Mexico. Houma, the Parish seat, is the major urban
center in Terrebonne Parish. The 1970 population was 37,864 people. Houma is at
the junction of two major navigation canals and a railroad. Access to Houma from
Morgan City in St. Mary Parish and New Orleans is provided by U.S. Highway 90.

Population data (Table 20) indicate that Terrebonne Parish is to increase by
35,331 people between 1970 and 2000. This parish is projected to have the sixth
largest parish/county population and accounts for 4.3 percent of the MDPR
population by 2000. Terrebonne Parish is projected to have a population growth
rate of 16.9 and 8.2 percent for the years between [980-1990 and 1990-2000
respectively,

Table 23 presents the 1972 Terrebonne Parish land use summary. Terrebonne
Parish has the fourth largest amount of land of any parish/county in the MDPR.
More than 80 percent of this parish is classified as water, bays and estuaries, and
wetland. Terrebonne Parish has the largest amount of area classified as wetland.
Less than 10 percent of this parish is classified as residential, commercial, and
industrial.

According to Gary (1976), 2,477 hectares (6,123 acres) could be required for
residential expansion through 1985. Based on four persons per household and the
projected population range between 1980 and 1990, a density of 1.5 households per
hectare (0.6 households per acre) could be required to meet the projected
residential growth. According to Gary (1976), 708 hectares (1,570 acres) could be
required for commercial, industrial, and rights-of-way expansion through 1985. If
development of future residential, commercial, industrial, and rights-of-way were
to occur only on resource production land, 27,802 hectares (68,699 acres) would
remain in the resource production classification. This would be a |10 percent
reduction in this classification.

Acadiana Planning and Development District

Iberia Parish. Iberia Parish is located in the western portion of the MDPR
(Figure 15). U.S. Highway 90 connects Iberia with Lafayette to the north and
Morgan City in St. Mary's Parish to the east. The two major urban centers of
Iberia Parish are New Iberia and Jeanerette. The 1970 population of New lberia
was 30,147 and the 1970 population of Jeanerette was 6,286 (United States Army
Corps of Engineers 1973).

Population data (Table 20) indicate that Iberia Parish is projected to increase
by 12,341 people between 1970 and 2000. This parish is projected to have the
fourth smallest parish/county population, and accounts for 2.7 percent of the
MDPR total population by 2000.

Table 24 presents the 1972 |beria Parish land use summary. lberia Parish has
the fifth largest amount of area in the MDPR. Over 84 percent of this parish is
classified as water, bays and estuaries, and wetland. Twelve percent of Iberia
Parish is classified as resource production and less than 3 percent of this Parish is
classified as residential, commercial, and industrial.
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According to the Acadiana Planning and Development District (1976), 577
hectares (1,428 acres) could be required for residential expansion through 1985.
Based on four persons per household and the projected population growth through
1980 and 1990, a density of 2.3 households per hectare (0.9 households per acre)
would be required to meet the projected residential growth. According to the
Acadiana Planning and Development District (1976), 172 hectares (427 acres) could
be required for commercial, industrial, and rights-of-way through 1985. If
development of residential, commercial, industrial and rights-of-way were only to
occur on resource production land, 49,631 hectares (73,007 acres) would remain in
the resource production classification. This would be a 1.5 percent reduction in
land used for resource production.

St. Mary Parish. St. Mary Parish (Figure 15) is located between |beria and
Terrebonne Parishes. St. Mary Parish is a peninsula surrounded by the Gulf of
Mexico, the lower Atchafalaya River, Grand Lake, and Lake Fausse Pointe. The
major urban centers include Morgan City, Baldwin, Franklin, Berwick, and
Patterson. The 1970 population of Morgan City was 16,788. Morgan City is
surrounded by water and/or wetlands and is an Intracoastal Waterway Port.
Baldwin has a population of 9,325 and Patterson has a population of 4,409 (United
States Army Corps of Engineers 1973). These cities are located along U.S.
Highway 90 that connects St. Mary Parish with Thibodaux and New lberia.

Population data (Table 20) indicate that St. Mary Parish is projected to
decrease by 5,973 people between 1970 and 2000. As indicated in Table 20, the
greatest decline in population is projected to occur between 1980 and 1990.

Table 24 presents the 1972 St. Mary Parish land use summary. St. Mary
Parish is the seventh largest parish in the MDPR. More than 80 percent is
classified as water, bays and estuaries and wetland. Approximately 9 percent is
classified as resource production and less than 7 percent is classified as residential,
commercial, and industrial.

According to the Acadiana Planning and Development District (1976), 236
hectares (583 acres) could be required for residential expansion; 559 hectares
(1,381 acres) could be required for commercial, industrial, and rights-of-way
expansion through 1985. If development of this future residential, commercial,
industrial, and rights-of-way was to occur only on resource production land 34,191
hectares (84,486 acres) would remain in the resource production classification.
This would be a 2.3 percent reduction in this classification. Population data seem
to indicate that future residential development may not require the projected

residential land needs because St. Mary Parish's projected population begins to
decline after 1980 (Table 20).

MISSISSIPPI

The eastern portion of the MDPR consists of three Mississippi coastal
counties (Figure 16). These counties are Hancock, Harrison and Jackson and are
part of the Gulf Regional Planning Commission. The Commission's primary purpose
is to express policies designed to guide the coastal counties' development.

Hancock, Harrison and Jackson Counties comprise the entire coast of
Mississippi. The distance along the Mississippi coast, between Louisiana and
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Alabama, is approximately |14 kilometers (70 miles). Coastal shoreline including
the Barrier lIslands, is approximately 600 kilometers (370 miles). The City of
Gulifport, Mississippi is 122 kilometers (75 miles) east of New Orleans, Louisiana,
and 122 kilometers (75 miles) west of Mobile, Alabama (Water Resource Engineers

1978).

Two distinct physiographic regions cross the Gulf counties: the coastal
meadows and the coastal plains. The coastal meadows extend across the three
counties along the Mississippi Sound from the shoreline to approximately 8 meters
(25 feet) in elevation. This topographic region encompasses one-third of Harrison
County, one-half of Hancock County, and one-half of Jackson County. The coastal
pldin covers the remaining portion of these counties (Gulf Regional Planning
Commission 1972).

The social and demographic synthesis (see Section ll) explains in detail recent
growth trends for the Gulf Regional Planning Commission Counties. A brief review
of recent population trends puts current land use trends in perspective. Population
data for 1972 indicated that 259,990 people resided in the three county areas.
Ninety-one percent of that population (236,526 people) live near the coastal
section. This coastal section comprises 33.8 percent of the land, which is 1,571
square kilometers (607 square miles). The coastal section is roughly defined as 8
kilometers (5 miles) in from the coastline. Population projections for the urbanized
areas (coastal section) of these counties indicated that there will be an urban
population of 305,635 residents in 1984 and 416,009 in 1997, a 36 percent urban
population increase is projected between 1984 and 1997 (Water Resources
Engineers 1978).

Existing land use reflects historical land use, economic development, and
current attitudes toward land use control. The land use and economy for most of
the coast's history have involved forestry, fishing and the tourist industry. Due to
the threat of hurricanes, this coastal area developed slowly through the [9th
century and the early part of the 20th century. The threat of hurricane damage
has continued to be a deterent to growth, although potential storm damage has
lessened with the development of advance warning systems and Federal financial
aids to natural disaster areas (Water Resource Engineers 1978). This Mississippi
coastal region has been transformed from a rural economic base to an expanding
urban economic base with diversified industrial and commercial development.
Historically, land use controls were not implemented so that overutilization of
natural resources occurred, such as the devastation of the virgin timber stands. In
the past 40 years, sound resource management and land use control policies have
been implemented. These policies include reforestation, county-wide subdivision
ordinances and comprehensive land use planning. The economy of the Mississippi
Gulf Coast shows a decline in agricultural, fishing and forestry employment. These
uses are being replaced by manufacturing and service industries. This change in
economic base is reflected in the increasing coastal urbanization, which will
require continued comprehensive land use planning and land use controls (Brooks

1973).

Hancock County. Hancock County was established in 1812, Historically, this
county gained recognition as an excellent resort area. Bay Saint Louis attracted
large numbers of people from New Orleans. Resort, lumbering and seafood
industries flourished in the early 20th Century. Uncontrolled exploitation and poor
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conservation practices of the lumber industry were extremely detrimental to the
vast stands of virgin longleaf pine. These stands were almost totally depleted. The
seafood industry also declined, and only a declining tourist industry remained to
support the economy. Forest resources and the seafood industry were revitalized
during and after World War Il. New industry and the improving natural resources
industry helped to revive Hancock County's economy (Brooks 1973). Hancock
County was selected as the National Aeronautic and Space Administration site
(Mississippi Test Facility) for static firing of Saturn boosters. In 1970 Hancock
County suffered an economic recession from a reduction in the space program and
the damage from Hurricane Camille in 1969. Currently, the economic situation has
stabilized with renewed activities at the Mississippi Test Facility and the growth of
the commercial and manufacturing phase (Water Resources Engineers 1978).

Hancock County has two incorporated cities, Bay Saint Louis and Waveland.
The growth of these cities is directed by comprehensive community plans (Water
Resources Engineers 1978). The county has a subdivision regulation that does not
have provisions to deal with secondary growth problems stimulated by the rapid
development of commercial and industrial land uses.

Hancock County has a total area of approximately 125,000 hectares (308,000
acres) (Table 25); from 1969 to 1972 residential land use increased by 47 percent
and in 1972, 1,611 hectares (3,982 acres) were classified as residential. The
regional land use plan (Brooks 1973) indicates that Hancock County has utilized
only 19 percent of the total residential area that will be needed by 1990.
Commercial land area showed an increase of 18 percent from 1969 to 1972; 97
hectares (239 acres) were classified as commercial in 1972. This increase was in
response to residential land use growth in order to accurately provide good
services. Industrial land use increased only slightly from 1969 to 1972. In 1972,
1,873 hectares (4,628 acres) were classified for industrial land use. Public and
semi-public land uses, which included parks and special areas (airports), increased
by 95 percent from 1969 to 1972. Six hundred seventeen hectares (1,525 acres)
were classified as public and semi-public land uses in 1972. Rights-of-way
increased by 4 percent during the 1969 to 1972 period. Rights-of-way in 1972
comprised 2,850 hectares (7,042 acres). During the 1969 to 1972 period resource
production land use increased by 50 percent. This large increase in resource
production land use was mainly due to the classification of approximately 8,043
hectares (19,875 acres) of tidal marshland as protective land use under resource
production. In 1972, 24,603 hectares (60,795 acres) were classified as resource
production. Within the resource production classification of agricultural and
orchard, during the 1969 to 1972 period, farmland comprised 5,948 hectares (14,698
acres) and orchards comprised 1,006 hectares (2,485 acres). Within the resource
production classification, commercial forests comprised 8,887 hectares (21,959
acres) in 1972; no National Forests exist in Hancock County. In 1972 federal lands
including the Mississippi Test Facility and Military Installations comprised 24,603
hectares (60,795 acres). 48,748 hectares (120,445 acres) were unclassified in 1972,
Within Hancock County 2,180 hectares (5,388 acres) were classified as fresh water
(Brooks 1973).

Harrison County. Harrison County was established in 1841. Historically, Ship
Island in the Mississippi Sound served as a supply point for the French explorers in
colonial years. In the 19th Century, Ship Island served as a transfer depot for large
ocean-going vessels that were restricted by their size from entering the Mississippi
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Table 25. 1972 Land use and area for
Gulf Regional Planning Commission.

Parish Totadl
Land use Hancock Harrison Jackson Total percentage
Residential 1,611 5,762 4,615 1,988
(3,982) (14,239) (11,403) (29,624) 2.6
Commercial 97 580 380 1,057
(239) (1,434) (938) (2,611) 0.2
Industrial 1,873 967 2,097 4,937
4,628 2,389 5,182 12,199 .1
Public 617 2,172 2,590 5,379
(1,525) (5,367) (6,401) (13,293) 1.2
Rights-of-Way 2,850 4,125 4,212 11,187
(7,042) (10,193) (10,407) (27,642) 2.4
Resource 24,603 75,860 72,128 172,591
Production (60,795) (187,449) (178,230) (426,474)  37.0
NASA - 42,030 1,134 0 43,164
Military (103,856) (2,802) (106,658) 9.2
Water 2,180 7,397 5,549 15,126
(5,388) (18,277) (13,712) (37,377) 3.2
Unclassified 48,748 55,520 96,970 201,238
(120,455) (130,190) (239,613) (497,258) 43.1
Totadl 124,609 153,517 188,541 466,667
(307,910) (379,340) (465,886) (1,153,136) 100.0
IHectares.

Acres (data were presented as acres in the primary source).

Source:

Brooks, D. 1973.
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Sound. As New Orleans became the major Gulf port, Ship Island diminished in
importance. In 1902, a channel was dredged from Ship Island to Gulfport. This
mainiand seaport stimulated the fishing, seafood packing and trade industries

(Brooks 1973).

Like Hancock County, resort, lumber and seafood industries flourished in
Harrison County through the early 20th Century. Uncontrolled exploitation and
poor conservation practices in the lumber industry were extremely destructive to
the vast stands of virgin longleaf pine. This natural resource was restored through
a reforestation program which helped revitalize this segment of the economy. Two
military installations were established in Harrison County during World War Il.
These facilities were Keesler Air Force Base and the Naval Construction Battalion
Center in Guifport. Harrison County Development Commission was established in
the early 1960's to encourage new and diversified industrial development.
Currently, professional and related services employment is increasing in economic
importance. Trade continues to be an important industry. The future growth of
the seafood processing industry and chemical/metal industry should continue to
expand the job market (Water Resources Engineers |978).

Harrison County has four incorporated cities including Biloxi, Gulfport, Long
Beach and Pass Christian. Each city is located along the Gulf coast and
collectively they account for a major portion of the county's urban area. Unincorp-
orated urban areas include D'lberville, Layman, Faucier and Delisle, which are
located inland along Interstate-10 and U.S. Highway 49,

Harrison County has tough subdivision regulations which are enforced by
covenants between the developer and the county. The incorporated mynicipalities
have zoning regulations that are generally well developed (Water Resources
Engineers 1978). The county does not have adequate provisions to deal with
secondary growth problems that may develop with the expansion of hydrocarbon
and service industries.

The Mississippi Research and Development Center (MRDC) and . the Gulf
Regional Planning Commission (GRPC) are concerned with the growth related
problems. MRDC and GRPC are working to have planning tools implemented that
will guide future growth. Optimization of county resources and capabilities are a
product of this planning effort. The planning entities are attempting to implement
growth policies and provide planning tools so that growth stimulated by service
industries will occur in an orderly and economical manner (Brooks 1973).

Harrison County has a total area of more than 150,000 hectares (380,000
acres) (Table 25). In 1972, 5,762 hectares (14,239 acres) were classified as
residential. From 1969 to 1972 residential land use increased by |8 percent. Most
of this growth occurred in the residential area. Rural residential areas also

increased due to non-farm residents and the influx of mobile home dwellers (Brooks
1973).

Harrison County's commercial land uses increased by 18 percent from 1969 to
1972. In 1972, 5,080 hectares (1,434 acres) were classified as commercial.
Commercial land uses increased at a faster rate than allowed for in the Regional
Land Use Plan (Brooks 1973). Commercial land use in the unincorporated areas has
expanded faster than in the incorporated areas. Unincorporated commercial land
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use expanded from 109 hectares (270 acres) to 14| hectares (349 acres) or by 29
percent. Incorporated commercial land use expanded by almost 9 percent from 403
hectares (997 acres) to 439 hectares (1,084 acres). This commercial land use trend
could lead to an over-saturation of commercial property causing a devaluation of
commercial land and incompatible land uses as residential land use expands to
these areas (Brooks 1973).

Industrial land use increased by 15 percent from 1969 to 1972, In 1972, 967
hectares (2,389 acres) were classified as industrial. An objective of the Regional
Land Use Plan is to make the industrial parks within the county totally productive.
In 1972, 2,172 hectares (5,367 acres) were classified as public and semi-public land
uses. No appreciable change in this category occurred between 1969 and 1972.
Public money was utilized to improve facilities on this land rather than acquiring
additional public and semi-public land (Brooks 1973).

A 3 percent increase occurred in resource production land use between 1969
and 1972. This 3 percent increase was due to the addition of 2,000 hectares (5,000
acres) of tidal marshland to the resource production classification. In 1972, 75,860
hectares (187,449 acres) were classified as resource production. Tidal lands are
those lands below ordinary mean high tide and are considered resource production
lands. Since 1972 a total of 2,29 hectares (5,662 acres) was classified as tidal
marsh (Brooks 1973).

In 1972, over 80 percent of the resource production land was commercial and
National forest. A total of 63,781 hectares (157,604 acres) was forest.
Commercial forest comprised 39,829 hectares (98,395 acres) and National forests
comprised 23,962 hectares (59,209 acres). Less than 13 percent of resource
production land was farmland and orchards. In 1972, 7,773 hectares (19,207 acres)
were farmland and 2,013 hectares (4,974 acres) were orchards. In 1972, 7,397
hectares (18,276 acres) were classified as fresh water surface areas. A total of
55,520 hectares (137,66 acres) was unclassified. Unclassified lands are scheduled
to be integrated with productive land uses. By 1990, all land in the county should
be in a productive status (Brooks 1973).

Jackson County

Jackson County was established in 1812. The first settlement was established
by D'lberville in 1699, and is now called Ocean Springs. Lumber, fish and naval
store industries were the main source of income for the county. In the mid 1800's
the resort trade expanded due to the therapeutic springs located at Ocean Springs.
Like the other coastal counties, Jackson County's forests were almost depleted by
the early 1900's. Reforestation programs have replenished the forest stands and
regenerated the lumber industry. During this period a paper mill was established at
Moss Point, which created a demand for pulp wood and diversified the forest
industry. During World War Il, Ingalls Ship Yard was constructed at Pascagoula.
With the construction of the ship yard, Jackson County developed an industrializa-
tion program that improved park facilities and created a large industrial park on
Bayou Casotte (Brooks 1973).

Jackson County has adopted countywide zoning ordinances and zoning sub-

division regulations. Each of the incorporated cities, Moss Point, Ocean Springs,
and Pascagoula have comprehensive plans and corresponding zoning ordinances.
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Jackson County has anticipated and averted potential rapid growth problems due to
the effect of land use controls. (Water Resources Engineers 1978).

Jackson County has a total of 188,541 hectares (465,886 acres). In 1972,
4,615 hectares (11,403 acres) were classified as residential. Between 1960 and
1972 residential land use increased by 44 percent. Brooks (1973) indicated that this
tremendous increase in residential land use was due to a greater number of homes
being built in unincorporated areas where lot sizes tend to be larger than within the
cities. Brooks (1973) also indicated that the Pascagoula City Planning Commission
requested a moratorium on the issuance of building permits for multi-family rental
dwellings in the city. The purpose of the moratorium was to ensure that the total
number of rental units does not exceed the occupancy demands.

In 1972, 380 hectares (938 acres) were classified for commercial land uses.
Commercial land use increased by |3 percent from 1969 to 1972. The Regional
Land Use Plan indicated that strip commercialism occurred even though compre-
hensive zoning existed to regulate and guide commercial expansion. This strip
development occurred along U.S. Highway 90 between Ocean Springs and
Pascagoula (Brooks 1973).

In 1972, 2,907 hectares (5,182 acres) were classified for industrial use (Table
25). This was an 8 percent increase from 1969 to 1972, Jackson County has one
industrial park at Bayou Casotte and the Regional Plan indicated that another
industrial park would be located north of Escatawpa on the Pascagoula River. The
plan also indicates that the City of Ocean Springs has plans to create an industrial
park that will provide job opportunities for residents of the western segment of
Jackson County and that efforts are being directed to make optimum use of land
already set aside for industrial purposes (Brooks 1973).

Public and semi-public land use increased by 3 percent between 1969 and
1972. In 1972, 2,590 hectares (6,401 acres) were classified as public and semi-
public. The City of Ocean Springs has reconstructed Fort Maurepas to serve as a
museum and historical attraction as part of the national Bicentennial. This
historical site is a tfremendous asset to cultural and tourist interests of the Gulf
Coast Region and to the state of Mississippi. Brooks (1973) indicated that a major
recreational facility was to be built on Bluff Creek, near the community of
Vanleave. The regional plan for open space, recreational and environmental
appearance suggested a number of recommendations to aid Jackson County in
acquiring more recreational facilities (Brooks 1973).

In 1972, 72,128 hectares (178,230 acres) were classified as resource
production. In 1972, 8,809 hectares (21,768 acres) were classified as farmland and
768 hectares (1,898 acres) were classified as orchard. Comparison of land use data
between 1969 and 1972 indicated no change in this land use classification.
Commercial forest and National forest land use did not change between 1969 and
1972. In 1972, 42,988 hectares (106,244 acres) were classified as commercial
forests and 7,654 hectares (18,914 acres) were classified as National forests. An 18
percent increase in resource production land use occurred between 1969 and 1972.
This increase was due to the addition of over 10,926 hectares (27,000 acres) of tidal
marsh under the resource production classification. In 1972, 11,090 hectares
(29,427 acres) were classified as tidal marsh (Brooks 1973).

Areas classified as fresh water did not change between 1969 and 1972. In
1972, 5,549 hectares (13,712 acres) were classified as fresh water. In 1972, 96,970
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hectares (239,613 acres) were unclassified. A 9 percent decrease in unclassified
land use occurred between 1969 and 1972 due to the reclassification of tidal
marshland and the increase in residential land use (Brooks 1973).

DEVELOPMENT PRESSURE AND THE FUTURE

MDPR population changes and land use trends were presented for each
regional planning district by parish and county. Projections for all five planning
districts indicate substantial population growth and land use development.

Major residential expansion is projected to occur in the coastal section of the
Mississippi counties, in St. Tammany Parish between Slidell and Covington, in the
northern portions of St. Bernard and Jefferson Parishes, in Lafourche and
Terrebonne Parishes between Thibodaux, Raceland and Houma, and in St. Mary and
Iberia Parishes between Morgan City and New lberia (Figure 15).

Major commercial/industrial and residential development is projected to
occur in St. James, St. John the Baptist and St. James Parishes along the
Mississippi River. Orleans and St. Mary Parishes were the only parishes/counties
with a net decrease in projected population between 1970 and the year 2000, but
land use projections for Orleans Parish indicate expansion of commercial/industrial
and residential land uses. This expansion is projected to occur along Interstate-10.

The projected growth and development in the MDPR raises several primary
and secondary impact questions:

1) How much wetland will be converted to urban-related uses and how will
this affect wetland management?

2) How much resource production land will be converted to urban-related
uses and does resource production land currently provide a buffer zone between
water/wetlands and urban-related uses?

3) Will resource production land retain value (production and/or ownership
pride values) or will the conversion of more wetland be required to meet urban
projected expansion?

4) What type of flood control measures will be required to protect future
development and how will these measures affect water/wetland management?

5) Will municipal services (wastewater and refuse treatment) meet the needs
of the projected expansion and how will this affect ambient water quality values in
the water/wetland areas?

6) As water/wetland recreation activities increase in response to the
projected growth, how will this affect water/wetland recreation management,
particularly wilderness and wildlife refuge areas?

7) As projected development occurs, how will non-point pollution sources
affect ambient water quality values in the water/wetland areas?
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TRANSPORTATION
INTRODUCTION

Early economic development in the United States had as a basis the
development of modes and systems to transport products to marketplaces for sale
or shipment. In the early 1800's, with agriculture the major focus of economic
development, waterways became the prime means to move products to market,
having developed for several reasons. First, most economic ventures required the
availability of a transportation system with few impedances to movement. Since
the current technology did not allow for adequate development of road systems,
inland waterways provided that low impedance means for moving goods to markets.
Second, these inland waterways provided the least costly means of transporting
products, even when roadways were available. Because surface transportation
rates were often 10-20 times more expensive than waterborne shipments and less
than half as fast, the popularity of those modes was limited. As a result, few
successful ventures, whether agricultural or industrial, occurred without direct
access to waterways.

In southern Lovuisiana, edaphic characteristics provided less than optimum
conditions for agricultural development, but climatic conditions made the area a
prime location for cotton and sugar cane crops. For access and reclamation of
additional land for agricultural uses, early French farmers cut drainage channels
that added a supplemental element to the natural drainage pattern of the area. As
agricultural pursuits expanded, these drainage canals began to serve as elements of
the transportation system in moving raw cotton to gins and cane to processing
plants throughout southern Louisiana.

In addition, early trappers, fishermen, and loggers developed a variety of
waterways to reach prime trapping and fishing areas and cypress stands. Early
inhabitants of the Louisiana wetlands built a unique canal, known as a "trainasse",
to move to and from fishing and trapping locations. Traveled solely by pirogue,
these |.5-meter (5 feet) wide, 12.7-to 30.5-centimeter (6-to |2-inch) deep canals
served as the major transportation element in the wetlands, later served as
commercial routes in the exploitation of the muskrat and nutria resource in the
early 1900's, and continue to serve local trappers and recreationalists with access
to wetland resource areas.

The repeal of the Homestead Act in 1866 allowed lumber companies to
purchase large tracts of the forested wetlands for utilization of cypress stands.
Harvest of these stands, however, required the development of an access system
and a means for removing cut logs. Like the trappers and fishermen of the marsh,
lumbering operations cut canals to reach cypress stands; each canal was large
enough to allow a pullboat to maneuver in dragging logs into the dredged channel.
To remove logs from larger stands, the logging canal pattern included a series of
intersecting channels with fan shaped waterways radiating from points along the
access canals. With the depletion of the cypress resource in southern Louisiang,
these distinctive radial canals now provide access to wetland areas for hunters and
an accurate historical record of lumbering operations in the region.

Most early water channels in the region provided direct access to producing
areas and market locations, something that roads could not provide in the marsh.
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With the development of this maze of waterways in the Deltaic Plain and the
development of farming operations along the Mississippi River in the central plains
States, the City of New Orleans became a center for early trading in agricultural
products from Lovisiana, as well as serving as a crossroads for furs and grain from
inland areas such as Indiana, Ohio, and Missouri. Products from northern markets
were brought to New Orleans via the Mississippi River as the first leg of a longer
journey to New York, Charleston, or other east coast ports, or to the international
marketplaces of Liverpool or Le Havre. By the mid-1800's the Mississippi River
was the major commercial waterway in the United States, and the Port of New
Orleans ranked first in total commerce, slightly ahead of New York.

The development of road and rail systems in the region, like early agricultur-
al development, was largely limited by the extent of the marsh. Few roads or
railroads were constructed in the early development phases of southern Lovisiana,
and unlike other areas of the United States, these modes developed slowly once
technological advances had overcome early problems in surfacing techniques, rail
width, roadbed construction, and shipping costs. The waterway system continued
to be the most utilized element of the regional transportation system due to
inexpensive freight rates.

Most of the road and rail systems development occurred at New Orleans, the
commercial center of the study area. Water routes allowed access to the city from
Louisiana production areas, but shipment of goods and services to inland markets
required the development of adequate systems to haul freight on land. Initially,
railroad development provided access to markets in Mississippi and Alabama, and
to major commercial centers in the central plains States. Later, road systems
allowed the interconnection of smaller inland cities as a part of the overall
economic development of the region.

As the scope of regional resource development began to change in the 1930's
and 1940's, exploration for oil in the marsh environment spurred additional
development of waterways to reach prime drilling and development areas. This
waterway development was enhanced rather than hindered by the previous develop-
ment of canals for movement of other goods and services, and oil exploration and
shipment resulted in an expansion and improvement of early segments of the
regional waterway network.

The period prior to the development of an effective wetland oil drilling
technique witnessed the construction or improvement of many channels and natural
waterways to provide the regional connectivity necessary to harvest and ship the
various resources of the MDPR. The importance of the petroleum resources of the
Gulf Coast to the growing American economy continued this system development.
With the onset of World War Il and the increased demand for petroleum and
petroleum products, Congress appropriated the necessary funds for development of
the Gulf Intracoastal Waterway (GIWW), a broad channel to serve Texas, Louisiana,
and Alabama refineries with necessary crude petroleum products. During the war
years the United States Army Corps of Engineers developed the GIWW to a
minimum depth of 3.7 meters (12 feet) and a minimum width of 38.8 meters (125
feet). In addition, numerous tributary canals were dredged from petroleum-
producing areas to the GIWW, facilitating easy movement of oil to refineries along
the GIWW route. These improvements made the Intracoastal Waterway the
Nation's most important inland waterway, second only to the Mississippi River in
MDPR shipment tonnages.
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The current transportation system of the Mississippi Deltaic Plain Region
remains largely water-oriented, but the increasing sophistication of the economic
structure of the region has required a corresponding rise in sophistication of
transport modes and in the number of land and water transport interface points. A
highly developed canal and waterway system offers readily available access to the
major resource areas of the region, as well as to ports. Road and railroad systems
have been expanded to serve land-based economic areas of the region and to
provide support for the variety of water-based commerce attracted to and shipped
from the region. The development of an additional transportation mode - the
pipeline - has had an impact on the overall improvement of land and rail systems by
limiting the need to serve major oil and gas producing areas of the study area by
road or rail. Major road system improvements have and will continue to be made
within the study area to provide access to recreational opportunities, but in
general, the distribution of roadways and railroads in most areas of southern
Louisiana will be limited by wetland conditions. Air travel to and from the region
has increased markedly in the past two decades, although the impact of air
transportation modes on the overall economic structure of the region relates more
to the tourist industry than the delivery of goods and services.

The following sections of this paper identify the impact of various transport
modes on the economic structure of the Deltaic Plain Region, focusing on trends in
commerce and resource availability as indicators of future activity.

THE WATERBORNE COMMERCE SYSTEM: WATERWAYS AND PORTS

A flight across the marsh-swamp complex of southern Louisiana reveals the
intricate web of interconnecting channels and canals. Canal construction activity
in the MDPR has resulted in an area larger than Connecticut and Delaware being
criss-crossed, ringed, and bisected by a massive network of human-made water-
ways. Until recently, new channels were added continually while old ones were
rarely filled in, and the waterway complex expanded into a well-defined pattern.
Through bank stabilization, channel alignment, and the maintenance of uniform
channel depth, the MDPR is now served by 16 major transportation canals, rivers,
or bayous as well as 12 smaller routes.

The Waterway System

The major navigable waterways of the Louisiana Deltaic Plain Region are
indicated in Figure 17. The MDPR's two major traffic corridors -the Mississippi
River and the Gulf Intracoastal Waterway -serve as collection routes for goods
funneled through feeder waterways. These two waterways, along with numerous
smaller rivers and bayous, play a significant role in commerce, particularly
petroleum and farm product movements, within Louisiana. Of all commerce
shipped on the Lovuisiana-Mississippi portion of the Gulf Intracoastal Waterway in
1976, over 20 percent (by weight) was crude petroleum.

Since 1935, the movement of petroleum and petroleum products on the
Mississippi River has increased from a low of 544,000 metric tons (600,000 tons) in
1937 to a high of 133.8 million metric tons (147.5 million tons) in 1976. In fact, the
Mississippi River, GIWW, and |l major waterways all experienced substantial
growth in total commodity shipments from 1955 to 1969. Trends since 1969 in
petroleum shipments have been mixed: Mississippi River crude petroleum ship-
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ments decreased in 1971 and 1973 but nearly doubled in 1976; the GIWW
experienced continuous declines in crude petroleum shipments from 1969 to 1976;
and along the || major Louisiana waterways, crude petroleum shipments declined
from 1971 through 1976. Crude petroleum shipments are indicated in Table 26 for
the period 1955-1976.

Increases in total waterborne commerce are a result of increased domestic
and foreign market demands as well as technological advances in the shipping
industry. The development of diesel powered boats with more efficient power
trains (tunnel sterns and kort nozzles to focus water flow on the propeller), and the
use of more effective towing practices and improved navigation aids, has allowed
the delivery of 4-5 times the amount of cargo moved in the early 1900's, usually at
higher speeds. The number of boats involved in river and waterway commerce has
also increased dramatically, affecting the quantity of shipments throughout the
region. Figure |8 indicates the number and direction of commercial vessel traffic
along the major navigable waterways in 1976.

Crude petroleum shipments have constituted a fairly stable percentage of
total commodities shipped in the MDPR since 1955, ranging from |7 percent to
nearly 19 percent on the Mississippi River, 17.1 percent to 23.5 percent on the
GIWW, and [6.9 percent to 28.6 percent on the major waterways in the MDPR
(Table 26). Increases on the Mississippi River of crude petroleum shipments may be
due in part to increased oil imports to the United States, while declines along the
GIWW may be attributable to the increasing utilization of pipelines as a petroleum
transport mode.

Analysis of origin and destination data provided by the United States Army
Corps of Engineers indicates that the Mississippi River receives large quantities of
crude petroleum from the Gulf of Mexico. The majority of this crude oil moves
north by tanker to 10 refineries and numerous petroleum processing facilities
located on the Mississippi River between New Orleans and Baton Rouge. Smaller
quantities are shipped along the river beyond Baton Rouge and west into the Gulf
Intracoastal Waterway, with local movements helping to meet the demands of
southwest Louisiana and southeast Texas refineries.

Table 27 indicates the distribution of all shipped commodities, including
crude petroleum, along the major waterways of the region. The relative contribu-
tion of farm products and other bulk cargoes is important in supporting commerce
on segments of both the Mississippi and the Gulf Intracoastal Waterway. The
increased profitability allowed by waterborne shipment modes is likely to increase
the popularity of the water transport system for shipment of bulk cargoes.

The Port System

Port development throughout the MDPR has occurred as a result of the
quantity of commerce along the major waterways of the region and the need for an
interface of various land and water transport modes (Figure 19). In each case, the
development of the four major ports of the MDPR - New Orleans, Pascagoula,
Gulfport, and Morg