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FOREWORD 

The Pontchartrain Basin has seen nearly three centuries of European settlement since 

1718.  It has seen dramatic changes as its population rose, its resources were utilized and 

its infrastructure expanded.  Although some changes are ephemeral, many are not and so 

have added to the cumulative impact on the basin.  European settlement began with the 

founding of New Orleans in a mosquito-infested swamp.  We now find the basin 

containing the two largest cities in the state (including the capital) and a total basin 

population of 2,097,151.  The region retains the great economic assets of the Mississippi 

River, Lake Pontchartrain, and its tidal marshes.  The local population now confronts not 

only the daunting problem of mitigating ongoing and historical environmental impacts, 

but also the challenge of continuing to grow and prosper, while meeting modern 

environmental standards such as those requiring minimizing environmental impact to 

wetlands.   

 

Lake Pontchartrain developed into a significant recreational lake in the early 20th century 

only to find, as it approached the end of the century, that it had become an environmental 

problem. Portions were closed to swimming near urban centers by the 1970’s (LPBF, 

1995).  The environmental toll on the basin became apparent by the 1980’s and began to 

be documented by authors such as Stone (1980); Gagliano (1981); Scaife and others 

(1983) and Houck and others (1989).  Along with this, a rise in awareness of the 

ecological importance of wetlands worldwide came during this same time (Mitch and 
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Gosselink, 2000).   The 1990’s saw major environmental, research and conservation 

initiatives directed toward the Lake Pontchartrain Basin.   

These included:  

Lake Pontchartrain Basin Foundation – “to restore and preserve the Pontchartrain Basin” 

University of New Orleans Coastal Research Lab   

University of New Orleans – Pontchartrain Institute for Environmental Sciences 

Coastal Wetlands Protection, Planning and Restoration Program (Breaux Act) 

Pontchartrain Restoration Program  

 

Together, these programs have directed 100’s of millions of dollars toward the protection 

or restoration of the Pontchartrain Basin. This investment will likely continue to increase.  

In 2001, a joint initiative between the State of Louisiana and the U.S. Army Corps of 

Engineers began with the goal of federal authorization of $14 billion dollars for coastal 

restoration.  The Pontchartrain Basin is a significant part of Louisiana’s coastal wetlands 

and would likely receive a portion of this funding. 

 

Because scientific observation and documentation of the Pontchartrain Basin only began 

with the pioneering research by H. E. Fisk in 1940 and habitat maps by T. O’Neil in 1949 

and R. Darnell in the 1950’s, no baseline of Pontchartrain Basin conditions is 

scientifically documented.  Previous studies of the Pontchartrain Basin fall short of a 

comprehensive historical assessment of environmental impacts to the Pontchartrain 

Basin.  Houck and others (1989) emphasized only the current condition of the water 

quality of Lake Pontchartrain.  The Comprehensive Management Plan of the LPBF is 
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also limited to identifying the most severe ongoing problems and alternatives to 

addressing those problems.  Gagliano (1981) first documented the significant wetland 

loss occurring throughout the Louisiana coast including the Pontchartrain Basin, but had 

little historical context to relate to these adverse developments.  More recently, Penland 

and others (2001) and Turner (1997) have attempted to relate wetland loss to historical 

events along the coast and present a more rigorous analysis of cause and effect.  With this 

scientific approach, it is necessary to have a reference for all the major environmental 

events throughout the basin, so that alternative causes may be tested against observed 

impacts.  No such complete inventory has been attempted for the Pontchartrain Basin.   

 

This work presents a database of environmental events and provides an analysis of the 

most significant environmental impacts. It is hoped that such research will facilitate a 

more accurate reconstruction of the Pontchartrain Basin’s historical baseline.  
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ABSTRACT 

The Pontchartrain Basin in southeast Louisiana was analyzed for significant 

environmental impacts occurring since 1718.  The Louisiana portion of the Pontchartrain 

Basin is a 9,645 sq. mile (24,980 km2) area composed of low-lying coastal forests 

hydrologically coupled with deltaic estuaries associated with the Mississippi River.   

 

A chronology of environmental events was compiled, including significant 

meteorological and anthropogenic events.  Several hundred events have been described 

and graphed including hurricanes, droughts, high-precipitation years, freezes, extinctions, 

extirpations, mineral extractions, deforestations, sources of water pollution, development 

of superfund sites and hydrological alterations to rivers, lakes and wetlands. 

 

Historical occurrences of meteorological events suggest that extreme events of droughts, 

high-precipitation years, freezes, and major spillway introductions of Mississippi River 

water occur in 43% of the years of record since 1718. 

 

Analysis of the chronology of anthropogenic events suggests five periods of 

anthropologic activities have dominated the overall environmental impact since 1718.  

These five periods include: 1718 to 1844 - agricultural development of the Mississippi 

River’s natural levees and ridges; 1812 to 1895 - construction of levees on the 
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Mississippi River; 1890 to 1940 - deforestations; 1932 to 1990 - dredging of estuaries for 

canals and clamshells; and 1945 to 2002 - water pollution.   

 

A formula was developed to quantify the impact of these five periods using principles 

similar to the Hydrogeomorphic Approach developed by the U.S. Army Corps of 

Engineers.  Six variables included: nutrient introduction, sediment introduction, external 

hydrology, internal hydrology, water quality, and keystone species.  The formula 

computes an index of ecosystem functionality, which is used to compute equivalent acres 

with 100% loss of functionality.  

 

Deforestation had the largest impact of the five periods analyzed  - accounting for 76% of 

the total initial impacts. The impact of all five periods occurred over 76% of the basin 

area and reduced the ecosystem functionality by 49 %.  The time of greatest impact was 

1930 to 1940 when the basin was losing 201 sq. miles (521 km2) of habitat per year, 

which is a 2.1% loss habitat per year.  Including recovery in the analysis suggests that, in 

2002, the total ecosystem functionality is less than 59%.     
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INTRODUCTION 

 

Description of Pontchartrain Basin Today (Circa 2001)  

 
The Pontchartrain Basin in southeast Louisiana has undergone many anthropogenic 

alterations that have affected its hydrology.  However, the basin still retains five basic 

geomorphic terrains that together define an upland watershed coupled with a tidal estuary 

(Figure 1).  The upland terrain is generally less than 100 feet (30 m) above sea-level and 

contains several small rivers or “bayous” that drain southward into Lakes Maurepas and 

Pontchartrain.  Lakes Borgne and Catherine indirectly receive runoff from the upland 

watersheds and all of the lakes receive tidal exchange through passes or sounds (Houck 

and others, 1989).  Water levels of the lakes are typically within plus one or two feet (.3 

m or 0.6 m) of sea-level.  Southeast of the lakes in St. Bernard and Plaquemines Parishes 

is an expanse of estuaries connected to the Gulf of Mexico through a maze of deltaic 

channels and man-made canals (Coast 2050, 1999).  The grass prairie marshes, which 

dominate here, have less than five-feet (1.5 m) of relief above sea-level.  South and east 

of the estuaries are two large sounds defined by the most gulf-ward geomorphic element 

of the basin, an arcuate-shaped trend of shoals and barrier islands. This study did not 

include the most upland portion of the basin present in Mississippi and only includes the 

portion of the Pontchartrain Basin in Louisiana. 
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The Pontchartrain Basin is bounded by geomorphic terrains, which locally may or may 

not be hydrologically connected.  The upland terrain is composed of sub-basin 

watersheds bounded by small topographic divides that locally isolate the internal 

drainage of this portion of the Pontchartrain Basin. The western boundary of the 

Pontchartrain Basin is dominated by the man-made levees of the Mississippi River, 

which prevent the river’s overbank flow except for along the most southern un-leveed 

reach of the River south of Bohemia.   A small, controlled river diversion at Caernarvon, 

Louisiana diverts Mississippi River water across the flood control levee into the local 

estuary.  The eastern boundary is the Pearl River watershed. The southern and 

southeastern boundaries are the Gulf of Mexico, which has tidal, wind and storm driven 

exchange with the waters of the Gulf of Mexico.  Internally, some areas of the basin are 

entirely or partially impounded and water exchange is minimal (Houck and others 1989).   

 

The size of the Pontchartrain Basin has often been inaccurately reported as 4,700 sq. 

miles (12,173 km2).  This is likely because the term “drainage basin” for the north shore 

upland terrain of Lake Pontchartrain was misconstrued as representing the entire 

Pontchartrain “basin” in Louisiana, which also includes the tidal wetlands south of Lake 

Pontchartrain.  The Pontchartrain Basin, as defined here (Figure 1), includes all land and 

water east of the Mississippi River within the state of Louisiana excluding West Feliciana 

Parish, which drains into the Mississippi River.   
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The area of the Pontchartrain Basin has been calculated in two ways.  Handley and 

others, (2001) report the land area of the Pontchartrain Basin to be 3,860,323 acres (6,031 

sq. miles / 15,620 km2).  This excludes the area of open-water bodies.  An estimate of the 

open water was derived from a model for the hydrology of the Pontchartrain Basin 

constructed by Dr. Ioannis Georgiou.  This model has 2,362,880 acres (3,692 sq. miles / 

9562 km2) of open water (Georgiou personal communication).  The sum of land and 

water from the two independent GIS-based studies is 6,222,720 acres (9,723 sq. miles / 

25,182 km2).   The areas of sixteen parishes that compose the Pontchartrain Basin were 

also measured with grids from the Louisiana 2002 Coastal Zone Map (Paulsell and 

others, 2001) to determine the area of each of the parishes inside the Pontchartrain Basin.  

The area of each parish in the Pontchartrain Basin is shown in Table 1.  It should be 

noted that official parish areas differ from Table 1 because it is common for official 

parish areas to exclude major water bodies.  The sum of the individual parishes is 

6,173,248 acres (9,645 sq. miles /24,980 km2).  The difference between the two estimates 

is less than 1 %.  Because the two GIS studies may have included minor overlap, the 

parish-based area is used for this study.  This identifies a total basin size of 9,645 sq. 

miles (24,980 km2) of which 63% is land and 37% is open water bodies.  
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Table 1.  Pontchartrain Basin area by parish.  Parish areas are only that portion of 
the parish that is within the Pontchartrain Basin. The list includes the sixteen 
parishes within the Pontchartrain Basin in Louisiana.  Areas include both land and 
water. 
 
 

Parish 

Area of the parish in the 
Pontchartrain Basin   

(Sq. miles / km2) 

Percent of the 
parish in the 
Pontchartrain    
Basin    (%)  

St. Bernard 2,303.9 / 5,967 23.9 

Plaquemines 1,441.0 / 3,732 14.9 

St. Tammany 1,153.8 / 2,986 12.0 

Tangipahoa  793.0 / 2,054 8.2 

Livingston 711.0 / 1,841 7.4 

Washington  670.0 / 1,735 6.9 

East Baton Rouge 456.0 / 1,181 4.7 

East Feliciana 453.0 / 1,173 4.7 

St. Helena 408.0 / 1,057 4.2 

Orleans 274.4 / 711 2.8 

St. John 264.4 / 685 2.7 

Ascension 253.4 / 656 2.6 

Jefferson 181.0 / 469 1.9 

St. Charles 125.0 / 324 1.3 

St. James 108.9 / 282 1.1 

Iberville 48.9 / 127 0.5 

TOTAL sq. miles/km2 9,645 / 24,980 100 

   TOTAL acres/hectares     6,173,248 / 2,475,472   
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Framework geology 

 

The framework geology of the Pontchartrain Basin watershed is the product of 

Pleistocene and Holocene fluvial and deltaic processes of the Mississippi River.  

Pleistocene age formations generally underlie the upland terrain (north of the lakes). 

(Snead and McCulloh, 1984).  The small rivers, streams and bayous are undergoing 

infilling of the incised valleys in the present sea-level highstand creating local estuaries.   

 

The estuaries south of Lakes Pontchartrain and Borgne are generally of a different origin 

than those north of the lakes. The estuaries south of the lakes are vegetated on marsh 

platforms deposited by two major deltaic cycles of the Mississippi River (Coleman and 

others, 1998).  Most of the marsh south of the lakes is part of an abandoned paleo-

Mississippi River course referred to as the St. Bernard delta.  The most southern portion 

of the Pontchartrain Basin was deposited by the youngest deltaic cycle referred to as the 

Balize/Plaquemines delta near the birdfoot delta of the lower-most Mississippi River.  

Locally, the basin is influenced by minor tectonic activity from faulting (Lopez and 

others, 1997).  The Pontchartrain Basin is located above a larger Gulf Coast basin 

composed of 40,000 feet (12.2 km) or more of Mesozoic and Cenozoic sedimentary fill.  

The Lower Cretaceous carbonate margin is the most significant subsurface feature in the 

Pontchartrain Basin.  The margin is 15,000 - 21,000 feet (4.6 - 6.4 km) deep and trends 

east to west in the vicinity of the north shore of Lake Pontchartrain (Pope, 1998).   
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Climate 

 

The climate of the Pontchartrain Basin is sub-tropical.  New Orleans’ average monthly 

high temperature was 77.60 F and average monthly low temperature was 58.50 F from 

1954 to 2000 (Peters and Beall, 2001).  The basin receives an average of 61 inches (156 

cm) of precipitation per year, which is roughly evenly spread throughout the year with 

October and November as the driest months.  Severe rainfall events are most often related 

to tropical depressions, storms or hurricanes generated in either the Atlantic Ocean or the 

Gulf of Mexico.  These storms typically occur between July and October. 

 

Habitats 

 

The habitats of the Pontchartrain Basin are the result of its hydrology and climate.  The 

upland terrain is dominated by a second-growth coastal forest that consists primarily of 

conifers and secondarily of hardwoods in the lower drainage areas.  The estuaries that rim 

the lakes consist of fresh to brackish marsh and, to a lesser extent, second-growth wetland 

forests.  The estuaries south of the lakes are dominated by brackish or salt marsh.  The 

barrier islands are low relief and are composed of fine sand and shell.  The major habitats 

of the barrier islands are lagoons, salt marshes and dunes.   
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Historic settlement 

 

The proximity of Lake Pontchartrain to the Mississippi River (five miles / eight km) is 

the defining geographic characteristic that has driven the history of the Pontchartrain 

Basin since Lake Pontchartrain was discovered by French explorers is 1699 (Garvey and 

Widmer, 1982).  New Orleans and Baton Rouge were both founded on the east bank of 

the river where navigation from the Mississippi River to Lake Pontchartrain was possible.  

Passage down or up the Mississippi River below New Orleans was difficult for ships until 

as late as 1820 when steam ships became sufficiently powerful to overcome river currents 

(Freiberg, 1980).  The two largest cities in the state (Baton Rouge and New Orleans) 

straddle these two water bodies.  

 

Baton Rouge was settled in 1721 on upland terrain just north of where a small 

distributary of the Mississippi River (Bayou Manchac) provides passage to Lakes 

Maurepas and Pontchartrain.  A position farther down the Mississippi River was 

discovered where local drainage off the large crescent of the river created a small bayou 

(Bayou St. John), which came within a mile (1.6 km) of connecting the Mississippi River 

to Lake Pontchartrain (Garvey and Widmer, 1982).  This offered the best compromise of 

access to the Mississippi River and to the Gulf of Mexico via Lake Pontchartrain 

(Freiberg, 1980).  It is at the headwaters of Bayou St. John and on the levee of the 

Mississippi River where the European colonization of the Pontchartrain Basin began in 

1718 and is, therefore, the starting point for the period of human impact that is addressed 

in this dissertation.   
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Data Collection and Management  

 
Only within the last twenty years has the Pontchartrain Basin been treated as a single 

geomorphic or hydrologic unit for study or description.  Since 1989, two environmental 

reviews have been completed (Houck and others, 1989; LPBF, 1996).  Since the 1980’s, 

two comprehensive bibliographies have been published for the Pontchartrain Basin 

including Curry (1984), and Kenwood and others, (1996).  The federally funded Coastal 

Wetlands Planning and Protection Act program treats the Pontchartrain Basin as two 

different regions, but does provide significant information regarding wetland resources.  

Pre-1980’s publications describe the basin as separate geographic components.  In 1946, 

Adolphe Roberts published a book on Lake Pontchartrain for the casual reader and it is 

the only book specifically on Lake Pontchartrain.  An abbreviated atlas was published on 

Lake Pontchartrain in 1984 by the Louisiana Department of Natural Resources, but a 

much more comprehensive atlas was published in 2001 by the Lake Pontchartrain Basin 

Foundation (Penland and others, 2001).   

 

Primary research such as reviewing historical literature written about New Orleans, Baton 

Rouge and south Louisiana was still necessary on early events in the basin.  Engineering 

information was sought in institutional documentation such as U. S. Army Corps of 

Engineers (USACE) reports, which began around 1850.  Various websites were utilized 

for some events in the chronology, although this was generally restricted to sites of 

federal or state institutions such as the Environmental Protection Agency or the Louisiana 

Department of Natural Resources.  The types of data collected are shown in Table 2. 
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Table 2. Types of data captured in the chronology of environmental impacts within 
the Pontchartrain Basin from 1718 - 2002.  The biological events do not represent a 
complete biological inventory. The complete chronological listing is given in 
Appendix A.  Graphs of the chronological data are given in Figures 2 through 9. 

 
 

Meteorological related events: 
  Hurricanes  

Mississippi River discharges 
Annual droughts (PDSI < -2”) 
Annual high rainfall (PDSI > +2”) 
Low-water / high-water events 
Severe freeze (two or more days with lows below 200 F) 

 
Mississippi River modifications: 

Levee system 
Bonnet Carré’ control structure 
Damming in Mississippi River valley 
Relation to flow into Atchafalaya River 
Deforestation  

 
Dredging: 

Dredge projects for major navigation canals 
  Borrow pits 

Oil and gas canals - indicated by individual field discovery dates 
            Shell dredging 
 
Shoreline armoring 
 
Major introduced species* 
 
Extirpation or extinction of species* 
 
Critical dates regarding storm water and sewage management 
 
Miscellaneous critical influences such as legislation or technology 
 
Development and remediation of superfund sites 
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Data were initially compiled in continuous chronological order and later sorted into 

categories.  EXCEL spreadsheet PC software was used to compile data and create graphs.  

The chronology is presented two ways: 

 

1) A continuous and complete chronology with references (Appendix A) 

2) Graphs of subsets of data without references (Figures 2-9) 

 

Several general observations should be noted regarding the chronology.  There are more 

events in the chronology for more recent times.  This is assumed to be due to having 

more impacts occur as time progressed and to having less complete documentation of 

earlier events.  One apparent data gap is noted. This data gap is from 1740 to 1766.  

Three different data sets from different historical compilations show the same gap in 

historical information from 1740 to 1766.  The data sets absent within this interval are 

hurricanes, Mississippi River flood stages, and New Orleans flooding.  All three of these 

phenomena presumably occurred during this twenty-six year period, but have somehow 

escaped technical reporting.  This presumably reflects some lapse in historical accounts 

of these events.  The gap is nearly bracketed by Du Pratz’s publication of the “History of 

Louisiana” that ends in 1734 and the Spanish occupation of Louisiana that started in 

1766.  This is the only obvious data gap recognized in the chronology described here.  

These deficiencies create greater uncertainty in the final results of this study, but are not 

thought to be sufficient to alter the basic conclusions of this analysis.  
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Proposed Periods of Significant Environmental Degradation 

 
Examination of the chronology in total and of the graphs of subsets of data suggest that 

much of the anthropogenic environmental impact to the Pontchartrain Basin is due to five 

periods of time in which some dominant human activities of that period led to significant 

environmental degradation or alteration of the natural environment.  These five periods 

are listed in Table 3 and are described in the following sections. The section titled 

“Methodology of Analysis” describes the analytical approach that is utilized to assess the 

magnitude of environmental impact that might be attributable to these periods of activity. 

Table 4 lists the specific analyses performed.  It is the goal of these analyses to test the 

significance of these five periods of environmental degradation in the context of 

utilization of the basin since European settlement in 1718.  
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Table 3. Proposed Periods of Activity of Significant Environmental Impact within 
the Pontchartrain Basin from 1718 - 2002.  The impacts of these five types of 
activities are analyzed in the following sections.

 
 
1718 – 1844  Natural Levee and Ridge Utilization: 
Land cleared on Mississippi River levees and Bayou levees (ridges) 
Mining of shell middens 
 
1812-1895 Mississippi River severed from Pontchartrain Basin: 
Mississippi River hydraulically severed from its natural delta plain 
 
1890 –1938 Commercial De-forestation: 
Commercial logging of cypress swamps and pine savannahs  
 
1932- 1990 Dredging and Armoring of estuary: 
Intense period of dredging of wetlands and armoring of shorelines 
 
1950 – 1989   Water Pollution: 
Petrochemical corridor built along the Mississippi River between New 

Orleans and Baton Rouge (Colten, 2000) 
 DDT and Endrin identified as having major impact on birds and fish  
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Table 4. Specific analyses of environmental impacts completed in this study.   A 
modified method of the “Hydrogeomorpic Approach” was used to evaluate the 
impact of each of these activities within the Pontchartrain Basin.  The spreadsheet 
calculations are included in Appendix C. 

 
 
Activity       Period modeled  
 
Conversion of the levees and ridges   1718 - 1844 
  
 
 
Severing of the Mississippi River   1812  - 1895 
  
 
Commercial logging - of wetland forests  1890 - 1940 
Commercial logging - of longleaf pine forests  1900 - 1940 
Commercial logging - of loblolly pine forests 1900 - 1940 
 
 
Dredging of canals - direct and indirect impacts 1932 - 1985 
Hydraulic clamshell dredging    1932 - 1990 
Armoring of the wetlands    1932 - 1990 
 
 
Water pollution     1718 - 2002 
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PRESENTATION OF CHRONOLOGICAL DATA  

 

The chronological graphs in Figures 2 through 9 depict chronological data from 1700 to 

2002 of similar or related events.  These graphs represent the majority of the data in the 

chronological listing contained in Appendix A.  The remaining un-graphed data in the 

chronological listing are generally miscellaneous events.  These may have significance, 

but do not fall into the general data sets.   

The environmental events in Figures 2 through 9 are generally depicted as solid bars from 

the time of the initial impact for as long as the impact is still present.  Because most 

impacts have little historical recovery, most events are shown as present to the end of the 

analysis periodic in 2002.  Many of these impacts will likely persist for many more years.   

If the time of impact was extended for many years, then it is often shown as double-

headed arrow bars. 



Meteorlogical Events, Mississippi River Modifications and Related Events
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Figure 2. Chronological graph of significant meteorological events, Mississippi River modifications and related events 
in the Pontchartrain Basin.  X-axis is year.  Y-axis units are feet for the two graphs shown with dashed arrows. Events 
are generally shown as triangles or dots.  Solid lines indicate continued anthropogenic impact.
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Significant Deforestation in the Pontchartrain Basin
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Pine beetle infestationIntense logging of wetland forests

Deforestation of upland forests

Figure 3. Chronological graph of significant commercial deforestation in the Pontchartrain Basin.   X-
axis is year.  Solid lines indicate duration of impact.  Double-headed arrows indicate prolonged periods of 
activity of specific events.
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Dredging and Armoring 
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Amite R. dredged

New Basin Canal
Bayou Dupre dredgedViolet Canal

Bayou Bonfouca dredged

Amite Diversion canal dredged
Tickfaw/Natalbany dredged

Tangipahoa R. dredged

Port Pontchartrain armoring

Inner Harbor Nav. Canal
InterCoastal Waterway
Miss. River Gulf Outlet

West End armored

Oil and gas field  
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Re-establishment of clams in L.P.

South Shore Seawall

Dragline dredge introduced to the region
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Commercial Hydraulic clam shell dredging

Norfolk-Southern RR Armored

Mandeville Seawall

Chef Pass canals

North Shore Beach armored

Middle Ground dredged

Bayou St. Malo dredged
Bayou Lacombe dredgedTchefuncte/Bogue Falaya dredged

Agricultural Reclamation canals & impoundments

Pointe a  la Hache Relief canalOlga canal dredged

Figure 4. Chronological graph of significant dredging and armoring in the Pontchartrain Basin.  X-axis 
is year. Solid lines indicate time - initiation of activity and duration of impact due to the activity.
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Major Bridges and Railroads

1700 1750 1800 1850 1900 1950 2000 2050
YEAR

Pontchartrain Railroad to Milneburg

East Causeway span across central Lake Pontchartrain

West Causeway span across central Lake Pontchartrain

Highway 11 Bridge across eastern Lake Pontchartrain

Great Northern RR between Lakes Maurepas & Pontchartrain

L & N RR along  Bayou Sauvage

Norfolk-Southern RR across eastern Lake Pontchartrain

Mexican Gulf Railroad to Lake Borgne

Interstate 10 bridge across eastern Lake Pontchartrain 

Figure 5. Chronological graph of significant bridges and railroads in the Pontchartrain Basin.   X-axis is 
year. Solid lines indicate time - initiation of activity and duration of impact due to the activity. 19



Selected Events of Particular Species of Birds
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European Starling (Sturnus vulgaris) introduced

English House Sparrows (Passer domesticus) 
introduced in US

Bald Eagle (Haliaeetus leucocephalus) decline

Brown Pelican (Pelecanus occidentalis) extirpation and recovery

Cattle Egret  (Bubulcus ibis) introduced to PB

Monk Parakeet (Myiopsitta monachus)  introduced to US

Ivory-Billed Woodpecker  (Campephilus principalis) probably extirpated

Passenger pigeon (Ectopistes migratorius) exinct

Figure 6. Chronological graph of selected events of species of  birds in the Pontchartrain 
Basin.  X-axis is year.  Solid lines indicate time from initiation of activity and duration of 
impact due to the activity.

Whooping Crane (Grus americana) declined in the 1940’s and extirpated by 1950 

Red-cockaded  woodpecker (Picoides borealis) population severely declines
Louisiana parakeet (Conuropsis carolinensis ludoviciana)  extinct 
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Miscelaneous Biological Events

1700 1750 1800 1850 1900 1950 2000

Year

Louisiana Black Bear (Ursus americanus luteolus) extirpated

Russian black boars introduced

Nutria (Myocastor coypus) introduced 

White shrimp (Penaeus setiferus) decline as brown shrimp (Penaeus aztecus) dominate

Pallid Sturgeon (Acipenser oxyrhynchus desotoi) declines
Mature Atlantic croaker (Micropogon undulatus) reduced in Lake Pontchartrain 

Formosan  subterranean Termite (Coptotermes formosanus) introduced
Fire ants or  Red imported fire ants (Solenopsis invicta) introduced

Honey bee species severely depleted due to an introduced mite (Varroa jabensi) 

American Bison (Bison bison) extirpated in Louisiana

Fire flies (Photuris pyralis) dramatically decline

Feral pigs probably introduced pre- 1700

North American alligator (Alligator mississippiensis) nearly extirpated and recovers 

Inflated Heelsplitter freshwater clam  (Potamilus inflatus) dramatically reduced

Rio Grande cichlid (Cichlasoma cyanoguttatum) introduced 

Figure 7. Chronological graph of miscellaneous biological events in the Pontchartrain Basin.   X-
axis is year. Solid lines indicate time - initiation of activity and duration of impact due to the 
activity.
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Eurasian water milfoil SAV (Myrophyllum spicatum) possibly introduced

Significant decline in submersed aquatic vegetation in Lake Pontchartrain
10 sq. mile / year

Water Hyacinth (Hyacinthus orientalis) introduced

Chinese Tallow tree (Sapium sebiferum) introduced

Weeping Willow (Salix babylonica) introduced
Water Lettuce (Pistia strattiotes) 
introduced
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Rate of conversion from land to open water

Alligator weed (Alternanthera philoxeroides) introduced

Figure 8. Chronological graph of selected events related to vascular plants in the Pontchartrain Basin.  X-axis is year.  
Solid lines indicate time - initiation of activity and duration of impact due to the activity.  Dashed arrow indicates graph 
of rate of land to water (sq. miles per year) conversion in the Pontchartrain Basin
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Water Pollution Sources and Events
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Lake Pontchartrain south shore closed to primary contact (swimming)l

Common use of DDT
Endrin pollution in Miss. River
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Jefferson Parish sewage effluent  into Lake Pontchartrain estuary 

Jefferson Parish stormwater into Lake Pontchartrain estuary
Orleans Parish Sewage effluent into Lake Pontchartrain estuary

Orleans Parish stormwater drains into Lake Pontchartrain estuary

Dramatic rise in oyster bed closures

Chemical (pentachlorophenal) spill on the MRGO

Central Wood preserving superfund site development and remediation
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“Petrochemical corridor”
along Miss. River

Installation of “Wood Screw” pumps

Madisonville Creosote Works superfund site development and remediation
Dellette Battery superfund site development and remediation

Dutchtown Oil Storage superfund site development and remediation

Agriculture Street superfund site  remediation

Cleeve Reeber Landfill superfund site development and remediation

Figure 9. Chronological graph of introduction of major sources of water pollution in the Pontchartrain 
Basin.  X-axis is year.  Solid lines generally indicate time from initiation of activity and duration of 
impact due to the activity. Superfund sites are indicated by solid bars of time industrial activity.  Squares 
indicate time of remediation of superfund sites.

Breton Sound oil spill

Inger Oil Refinery superfund site development and remediation

23



  
 

 

24  
 

METEOROLOGICAL EVENTS 

 

Hurricanes and Tropical Systems 

 
Hurricanes, tropical storms and tropical depressions have a record of historical impacts to 

the Pontchartrain Basin.  The significance of these historical events is heightened by the 

likely continued impacts to the coast and coastal infrastructure of the Pontchartrain Basin.  

Because there is no proven technology to alter the generation, magnitude or path of these 

tropical systems, the coast and the Pontchartrain Basin will continue to be impacted.   

 

Emphasis in this study was on the more extreme tropical systems; i.e., hurricanes.  

Hurricanes have a minimum sustained wind of 64 mph (102 km/hour) and  a minimum 

pressure of 980 mb.   Measurements of these characteristics and hurricane tracks from 

earlier times are less reliable, but are still within the scope of this study.  A spreadsheet 

was compiled of a number of characteristics of reported hurricane events since 1701 

(Appendix D).  Inspection of the spreadsheet demonstrates that, prior to 1900, 

dramatically less is known of the particular storm characteristics.  For this reason, only 

the storm frequency is derived for the entire period of study (1718 - 2002).  General 

characterization of storms is derived from post-1900 events.   
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It is likely that the 300-year history of hurricanes is incomplete and inaccurate because 

reported hurricanes, under modern quantification, might not have actually reached the 

threshold of a hurricane.  In addition, the unknown paths of early hurricanes precludes 

any consistent selection of storm events based on  their proximity of the storm path  to 

the Pontchartrain Basin.  Nevertheless, the historical record probably reflects severe 

tropical-like weather events, which were generally likely to have been hurricanes or 

tropical storms of unknown category or exact location.  

 

The total number of hurricanes reportedly striking the New Orleans region from 1718 to 

1900 is 39, with an average frequency of 4.6 years. It is likely that these early events 

include storms, which were tropical storms that did not reach hurricane intensity by 

today’s standard. Yamazaki and Penland (2001) report hurricanes passing within 80 miles 

(128 km) of New Orleans from 1900 to1979 to have an average frequency of 8 years.  

Stone and Others (1997) report 11 hurricanes striking either “Southeast Louisiana” or 

“East Louisiana” from 1901 to 1997, which implies an average frequency of 8.7 years.   

 

Hurricanes may impact the environment by accelerating shoreline erosion, precipitating 

fish kills induced by increased BOD due to re-suspended organic material, and increasing 

or decreasing salinity in the estuaries thereby stressing vegetation. 
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Precipitation 

 

Severe precipitation events were identified annually using the Palmer Drought Severity 

Index (PDSI).  This index gauges relative drought or high rainfall years compared to the 

normal rainfall expected for a given region.  Annual rainfall in the Pontchartrain Basin is 

61 inches (156 cm).  Monthly PDSI values for southeast Louisiana (Division 9) were 

obtained from NOAA’s National Climate Data Center (NCDC) website, 

http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgr.html#gr.   

The NCDC’s data are based on measured rainfall and they have a record for southeast 

Louisiana from 1895 to 2002.  Monthly values were averaged to obtain annual PDSI 

values.  The PDSI threshold used here to define severe drought or rainfall was an annual 

PDSI value equal to or greater than +2” for high rainfall and or equal to or less than –2” 

PDSI for drought.   

 

Table 5 summarizes the severe drought and rainfall years. Based on these criteria, from 

1895 to 2002 there were eight drought years and eight high rainfall years. 
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Drought years   PDSI  High Rainfall years  PDSI 
  

1904 -2.5 
1912 +2.3 

1925 -2.4   
1946 +2.7 

1951 –2.1 
1952 -2.3 
1962 -2.5 
1963 –3.1 

1966 +2.7 
1978 +2.8 

1981 -2.0    
1983  +2.6 
    

      1991  +4.9  
1992 +4.0 
1993  +2.1 

2000 -3.6 
 
Total  8                8 
 

Table 5. Drought and High Rainfall years since 1895 within the Pontchartrain 
Basin.  PDSI is the Palmer Drought Severity Index, which is a regionally adjusted 
measure of excess or deficit of precipitation annually. A PDSI value in excess of  
+2.0 inches (5.1 cm) or less than -2.0 inches (5.1 cm) was chosen as indicative of a 
severe event.  Most data are from the NOAA - NCDC website.   
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A search was made for early records of precipitation using tree ring studies.  A NOAA 

site (http://www.ngdc.noaa.gov/paleo/usclient2.html) has used tree-rings to estimate 

PDSI values from 1667 to the present at cell ID 115 which is located adjacent to the 

Pontchartrain Basin in Mississippi.  For this data set, no annual PDSI values were 

estimated above + 2” or below – 2”.  This is likely a calibration problem because, in the 

post 1895 data, tree ring PDSI values were systematically lower than actual measured 

rainfall PDSI values. 

 

High rainfall years may impact the environment by decreasing the salinity of the estuary 

and increasing discharge from north shore rivers and streams.  High rainfall events may 

flush stormwater from urbanized areas increasing sewage pollution and other pollutants. 

 

Drought years may impact the basin by increasing the salinity of the estuary 

(Haralampides and others, 2002) and decreasing discharge from north shore rivers and 

streams.   

 

Based on the measured rainfall record since 1895, drought and high rainfall both recur 

every approximately every 13 years.  The recurrence of either drought or high rainfall is 

approximately every 6-½ years.  
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Freezes 

 

Severe freezes are defined herein as a period of two or more consecutive days when a 

minimum temperature below 200 F was recorded.  

 

The most complete temperature record that is available electronically for the 

Pontchartrain Basin is kept by the Covington station on the north shore of Lake 

Pontchartrain (Jay Grymes- Louisiana State Meteorologist, personal communication).  

This statistics in this electronic record date from 1930 and were provided by the 

Louisiana Office of State Climatology.  The daily record from 1930 to 2002 was then 

examined in EXCEL to identify these severe freeze events.   

 

Severe winter events prior to 1930 are those reported in “Early American Winters: 1604 - 

1820” (Ludlum, 1966), which reported historically significant winter events throughout 

North America.  These winter storm descriptions are typically separated into regional or 

state definitions of these events.  Those events described as impacting south Louisiana 

are recorded in the chronology.  Other severe freeze events were occasionally described 

in other historical documents and are included where described.  Only the record from 

1930 to 2002 should be considered complete and consistent. 

 

Severe freezes in the Pontchartrain Basin may cause the following impacts: 

1) Severe senescence or dieback of vegetation.   
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2) Fish kills - Reported from modern severe freezes in the Pontchartrain Basin such 

as occurred in 1951 and 1983 (Fritchey, 1993).   

3) Loss of SAV when low temperatures are combined with low tides, which may 

expose marsh banks with SAV to freezing air temperatures (Poirrier, personal 

communication). 

4) Bird kills such as the one reported due to the great freeze in 1895 (Beyer, 1900) 

 

According to the Covington Station records from 1930 to 2002 ten severe freezes 

occurred, which is an average occurrence of every 7.2 years.  A similar analysis 

performed on New Orleans temperature data, over a similar period of time, had six 

freezes occurring over a 48-year span for an average of every eight years (Muller and 

Willis, 1978).  Pre-1930 the record is incomplete, but, as reflected in the chronology, ten 

severe freezes occurred from 1718 to 1930.  From the descriptions, it seems likely that 

the two worst freeze events occurred in 1899 and 1784 when ice flows were deposited 

along the Mississippi River in Baton Rouge and New Orleans (Ludlum, 1966).  In both 

cases, ice flows were reported to have flowed out the mouth of the Mississippi River into 

the Gulf of Mexico.  The recorded post-1930 temperature data suggest that the most 

significant freeze occurred in 1962 when, on four consecutive days, minimum 

temperatures were 120, 80, 100 and 120 F.  Severe freezes should be expected to recur 

within a 7 to 21 year period with an average recurrence of every seven to eight years.  
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Mississippi River Discharges 

 

Mississippi River discharges into the Pontchartrain Basin are ultimately driven by 

weather.  Because all of the Mississippi River drainage basin is outside of the 

Pontchartrain Basin and covers most of the Midwestern United States, flood stages of the 

river are not determined by local weather.  Elliot (1932) reports that the “bank full” 

condition for the Mississippi River at New Orleans was 11 feet (3.4 m).  Under historical 

conditions, with no artificial levees, the river would overflow its natural levee when the 

river stage at New Orleans exceeded 11 feet (3.4 m).   

 

River stages have been measured for centuries at various locations along the Mississippi 

River valley.  River stages most relevant to the Pontchartrain Basin are those measured 

closest to the Pontchartrain Basin. Due to historic anthropogenic intervention and 

ongoing river management, the Mississippi River discharge into the Pontchartrain Basin 

is no longer simply a function of river stage, but is now influenced by engineered 

management of the discharge.  

 

Mississippi River discharges into the Pontchartrain Basin by the Mississippi River fall 

into three general periods.  Initially, broad overbank flooding occurred across the natural 

levees of the Mississippi River.  Later, as the river was leveed more effectively, localized 

accidental breaches occurred through man-made (artificial) levees sometimes referred to 

as “levee crevasses” (Winkley, 1977).  Today, we have intentional or engineered 

discharges through man-made levee system.  Figure 2 is a graph of these types of events 
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and illustrates the three hydraulic periods by the shift in discharge type over time. These 

began as natural overbank discharges from 1718 to 1850 (New Orleans flood events), 

shifted to large discharges due to failed levee crevasses from 1850 to 1922, and finally 

resulted in the present condition of engineered discharges for flood control from 1927 to 

2002 (all except the 1927 event were through the Bonnet Carré Spillway).  

  

Development and nourishment of the deltaic wetlands of the Pontchartrain Basin are 

attributed to the natural river process of overbank discharges, which at first build 

wetlands and then help sustain them. Transport of sediment and nutrients by fresh water 

across natural levees and then by overland flow across marsh platforms, delivers essential 

minerals to build and sustain these wetlands.  Such processes are recognized from the 

geologic record of the Mississippi River (Coleman and Gagliano, 1964), but also from an 

understanding of the biogeochemical processes of deltaic wetlands (Mitsch and 

Gosselink, 2000).  The time of overbank flooding in the lower Mississippi River is 

typically late winter or early spring.   

 

The natural overbank flow, driven by flood stage of the Mississippi River, was the 

defining condition between the river and its flood plain - including the Pontchartrain 

Basin.  The years of overbank flooding in the Pontchartrain Basin are not completely 

recorded and, therefore, the frequency is not precisely known.  However, many rivers 

have similar frequencies of overbank flooding in spite of many hydrologic or biologic 

differences.  Empirically, rivers in general exceed bank-full depth and have overbank 

flooding recurring every 1½ years (Gosselink and others, 1990).   
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Elliot (1932) has the most complete compilation of Mississippi River flood stages and he 

suggests that his record is “complete” from 1799 to 1932.  During that period, he reports 

a flood stage occurred once every 2.8 years.  This record, supplemented with others, is 

shown in Figure 2.  As previously described, a data gap exists in the record from 1740 to 

1766.  The first continuous levee system extending from Caernarvon to Baton Rouge was 

completed in 1812, and the levees increased the frequency of flood stages on the Lower 

Mississippi River (Elliot, 1932).  The period from 1799 to 1812, therefore, may be the 

only complete record of Mississippi River stage that was not influenced by levees.  From 

1799 to 1812, there were probably three flood stages, which is once every 4.3 years.  

From 1766 (the end of the data gap) to 1812 (when complete levees were in place), there 

were probably 12 flood events, which is once every 3.5 years.   

 

From the foregoing record, it seems likely that the normal recurrence of overbank 

flooding into the Pontchartrain Basin under un-leveed conditions is once every 3 to 4 

years.  Bienville, the French founder of New Orleans, is reported to have described the 

river as overflowing almost every year (de Villiers, 1920).  The reconstructed record does 

not support this.  It may be significant that in the earliest record of flood heights at the 

Carrolton gauge in New Orleans (1828 to 1844), the four floods recorded never exceeded 

more than 4.2 feet (1.3 m) above flood stage of 11 feet (3.3 m) (Elliot, 1932).  Flood 

heights in the 1900’s were routinely two or three times as great.  
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Table 6. Average heights of artificial levees along the Lower Mississippi River 
within the Pontchatrain Basin begining with the first continuous levee from Baton 
Rouge  to New Orleans in 1812. 

 
Pontchartrain Basin (Elliot, 1932)  
 
1812 – 3’   (.9 m) 
1851 – 4.3’  (1.3 m) 
 
Average Lower Mississippi River (Winkley, 1977) 
 
1881 – 7’  (2.1 m) 
1883 – 8’  (2.4 m) 
1888 – 13’   (4.0 m) 
1902 – 14.5’  (4.4 m) 
1907 – 20’   (6.1 m) 
1928 – 24’ (7.3 m) 
1952 – 30’ (9.1 m) 
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Levees (small mud walls) were built the first year New Orleans was settled in 1718 

(Davis, 1993).  Levees were used to protect the settlement from frequent flooding across 

the natural levee upon which the city was built.  Levees, which provide local protection 

only from small floods, would eventually become extensive and high enough to hold 

back all but great floods over the whole Lower Mississippi River.  Table 6 gives the 

average levee height for the Lower Mississippi River from Elliot (1932) and Winkley 

(1977). 

 

Starting around 1850, the Pontchartrain Basin received significant discharges from the 

Mississippi River through unplanned breaches in the levee system.  These levee crevasses 

often started as a small leak that would erode a channel through the levee, allowing large 

flows to leave the river channel, flow through the artificial levee and down the natural 

levee slope.  The levee crevasse discharge would become stable. After the river stage 

dropped, repairs would often be made.  The initial leakage was often caused by sand 

boils, crawfish holes or defective rice flumes (Davis, 1993).  

 

 This levee crevasse period defines the transitional period during which levees were 

usually effective enough to hold the river, but occasionally had catastrophic breaches that 

caused flooding.  From 1849 to 1893, there were ten crevasse discharges in the 

Pontchartrain Basin.  Because some crevasse discharges lasted more than one year, it is 

significant that, during the same period, there may have been as many as 19 years in 

which there was crevasse flow into the Pontchartrain Basin.  Crevasse discharge recurred 

at least once every 4.4 years but possibly as frequently as once every 2.4 years.  This 
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excludes one small levee crevasse at Poydras, Louisiana in 1922 (Davis and others, 

1981). 

 

By most accounts, the Lower Mississippi River was effectively leveed for all but the 

greatest floods by 1890 (Winkley, 1977).  In the 1927 flood, numerous levees failed 

catastrophically in many locations on the Lower Mississippi River (Barry, 1997).  

However, there were no accidental breaches of the levee in the Pontchartrain Basin.  The 

threat of flood to New Orleans was considered so great that state and local New Orleans 

officials had the Mississippi River levee at Caernarvon dynamited, creating a large 

engineered crevasse into the Pontchartrain Basin in St. Bernard Parish.   

 

After the disastrous 1927 flood of the Mississippi River, the U.S. Congress passed the 

1928 Flood Control Act and the Mississippi River and Tributaries Act, which led to re-

engineering of the Mississippi River for flood protection and navigation (Barry, 1997).  

These changes included an intense program (1932 - 1937) of river cutoffs to shorten the 

river.  Following this cutoff program, the Mississippi exceeded the 11 feet (3.3 m) flood 

stage nearly every year  (95% annually) during its seasonal rise.  Higher levees, 

spillways, dams and bank control further modified the river.  These and other impacts to 

the Mississippi River had major impacts on the hydrology of the river (Winkley, 1977), 

which caused river adjustments for decades.  These river impacts generally did not affect 

the Pontchartrain Basin because the Mississippi River was isolated by levees from the 

Pontchartrain Basin.   
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Once the river was effectively leveed at the turn of the century, the basin was 

hydraulically isolated except for the lower most reaches of the river.  The east bank 

below Bohemia, Louisiana is still un-leveed so that the last 50 miles (80 km) is open to 

overbank flooding.  The hydraulic isolation of the Mississippi River from the 

Pontchartrain Basin was continued, except for one major change.  In 1931, the Bonnet 

Carré Spillway was completed 27 miles (43 km) upriver from New Orleans.  Table 7 

summarizes the history of controlled discharges from the Bonnet Carré spillway.  It is 

designed to discharge up to 250,000 cfs (308,575,000 m3), but has had larger discharges.  

Its function is to lower the river stage at New Orleans when the city is under threat of 

flooding from the river.  The Bonnet Carré spillway has been opened ten times - eight 

times for flood control, once as an experimental opening, and once by vandalism.  In 

1927, a crevasse was created intentionally in St. Bernard Parish at Caernarvon.  Starting 

in 1991, a controlled river diversion at Caernarvon was allowed to discharge water at the 

original site of this 1927 crevasse.  It should also be noted that anytime the river exceeds 

base sill elevation, the spillway structure leaks river water through the wooden beams 

intended to hold the water.  Discharge occurs occasionally even though the structure is in 

the  “closed” configuration.  
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Location  Year      Ave./Max     peak river stage      Volume 
     cfs     (Carrolton Gauge)   Discharged    

1893 - 1927   no significant discharges 

Caernarvon Crvs 1927      n .a. / 250,000 

Bonnet Carré Spw 1937   155,675 /211,000 19.1’    12,500,000ac-feet 

Bonnet Carré Spw 1945 224,416/318,000 19.8’    24,500,000ac-feet 

Bonnet Carré Spw 1950 156,114/223,000 20.0’    10,800,000ac-feet 

Bonnet Carré Spw 1973 131,000 /195,000 18.4’    19,500,000 ac-feet 

Bonnet Carré Spw 1975 74,000 / 110,000 17.8’     1,900,000 ac-feet 

Bonnet Carré Spw 1979 109,000 / 228,000 17.0’      9,754,000 ac-feet 

Bonnet Carré Spw 1983 227,600 / 268,000 17.2’    15,346,000 ac-feet 

Caernarvon Div 1991      720 / 1,900  16.9’         214,000 ac-feet 

Caernarvon Div 1992      895 / 1,900  11.4’         532,000 ac-feet 

Caernarvon Div 1993   1,187 / 7,400  15.0’         847,000 ac-feet 

Caernarvon Div 1994   2,391 / 7,300  16.5’      1,708,000 ac-feet 

Bonnet Carré Spw 1994       n.a.   16.5’  n.a. 

Bonnet Carré Spw 1995       n.a.   16.8’  n.a. 

Caernarvon Div 1995 2116 / 7500  16.8’      1,511,000 ac-feet 

Caernarvon Div 1996 1716  / 6100  14.5’      1,225,000 ac-feet 

Caernarvon Div 1997 787 / 5100  16.9’         562,000 ac-feet 

Bonnet Carré Spw 1997 154,000 / 243,000 16.9’      9,200,000 ac-feet 

Caernarvon Div 1998       n.a.   14.5’         809,000 ac-feet 

Caernarvon Div 1999       n.a.   15.0’ 

Caernarvon Div 2000       n.a.     8.4’ 

Caernarvon      Div      2001  n.a.  14.2’ 

Caernarvon Div 2002       n.a.   15.4’ 

Table 7. Controlled discharges from the Mississippi River into the Pontchartrain 
Basin since 1893.  Discharges are either from the Bonnet Carré Spillway Structure 
(spw) or from a site at Caernarvon, Louisiana.  The Caernarvon site was an 
intentional uncontrolled diversion in 1927 (crvs), but is now the site of a regulated 
fresh water diversion structure (div).  The Caernarvon diversion discharges are in 
mean values.  See Appendix B for metric equivalent units.  
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The last major accidental levee crevasse into the Pontchartrain Basin was in 1893, after 

which the Mississippi River discharges were controlled.  It would be 34 years later 

(1927) before another major discharge would be allowed into the basin.  This period 

represents the longest and most severe period of hydraulic isolation between the 

Mississippi River and the Pontchartrain Basin.  From 1927 to 2002, there were 9 major 

flood control discharges into the basin, which is once every 8.3 years. 

 

Documented impacts from Bonnet Carré Spillway openings: 

1) Complete conversion of Lake Pontchartrain to a freshwater lake (McCorquodale, 

1998; and Owens and Walter, 1950) 

2) Algae blooms (which may be toxic) in 1937 (Viosca, 1938) and in 1997 (Dortch 

and others, 1998 and 2000) 

3) Local hypoxia and fish kills in Lake Pontchartrain in 1937 (Viosca, 1938) and 

1997 (Poirrier, 1998) 

4) Possibly introduction of invasive SAV species in 1973 (Poirrier, personal 

communication) 

5) Significant oyster mortality in Mississippi Sound in 1945 (Gowanloch, 1950) 

6) Reduced SAV habitat in Lake Pontchartrain in 1997 (Poirrier, 1998) 

7) Dramatic increase in turbidity in Lake Pontchartrain in 1997 (Turner, 1998) 

 

 

It has been argued that many of these impacts are temporary and there may be a longer-

term benefit to the Pontchartrain Basin (Viosca, 1938).  The occurrence and magnitude of 
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these impacts is often dependent on many factors that can vary from one spillway 

opening to the next (Gowanloch, 1950).  The volume discharged, the time of year of the 

discharge, the quality of the discharge and the short-term weather patterns following the 

discharge are just some of the significant factors that influence the impact or benefit of a 

specific spillway opening.   

 

Occurrence of Extreme Meteorological Events 

 

Extreme meteorological events occur frequently in the Pontchartrain Basin. From 1902 to 

2002, there have been 41 years when there was at least one extreme event of hurricane, 

freeze, drought or high rainfall.  

 

The probability of not having an extreme event can be calculated by simply multiplying 

the probability of each type of event not occurring.  This assumes events are 

independently occurring.  Drought years occur once in 13 years, which is a 0.923 

probability of not occurring.  Freeze years occur once in 13 years, which is a 0.923 

probability of not occurring.  Severe freeze years occur once in 8 years, which is a 

probability of not occurring of 0.875.  Bonnet Carré spillway or engineered crevasse 

openings for flood control occur once in 8.3 years, which is a 0.88 probability of not 

occurring.  Multiplication of these probabilities of non-occurrence yields an overall 0.57 

(57%) probability of not having any of these events.  Conversely, assuming independence 

among events, the probability of having at least one of these events is 0.43 (43%).   
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SETTLEMENT IMPACTS 

 

Levee Ridges 

 

The location for New Orleans was chosen because of water navigation offered by the 

close proximity of Lake Pontchartrain and Bayou St. John to the Mississippi River.  

Unfortunately, the land was entirely wetlands and subject to flooding from the 

Mississippi River and from storm or tidal surges backing into Lake Pontchartrain and the 

adjacent estuary (Bahr, and others, 1981).  New Orleans’ settlers chose the highest 

ground available to avoid flooding.  Low relief ridges offered as much as 11 feet (3.3 m) 

in height above sea-level, which also offered the advantage of better-drained and more 

fertile soils for farming.  The ridges were typically forested, so they also offered a source 

of lumber and fuel.  Settlers quickly exploited the ridges (Coastal Environments, 1984).  

As noted by Bahr and others (1983), the upland forest habitat of levees and ridges of 

south Louisiana  “have been more drastically reduced, in a relative sense, in the MDPR 

(Mississippi Deltaic Plain Region) than any other habitat. Most of this area has been 

developed for agriculture and urban-industrial use”. 

 

Natural ridges in the Pontchartrain Basin fall into two categories: 1) levees of active or 

abandoned distributaries of the Mississippi River, and 2) shell middens.   
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The natural levees are asymmetrical ridges, which run parallel to both banks of the river 

or a bayou (abandoned channel).  They typically have the highest relief near the channel 

and slope away toward the adjacent marsh or swamps.  The levees follow the river 

channels and therefore, may be continuous for many miles.  The current Mississippi 

River channel had a substantial natural levee, which extended at least from Pointe a la 

Hache to Baton Rouge.  This is a continuous ridge 177 miles  (283 km) long.  These 

ridges also became the best location for roads, which connected homes and settlements 

also aligned along this ridge.  The levee ridges were the defining geographic element for 

settlement patterns south of Lake Pontchartrain for at least the first 100 years of 

occupation.   

 

Middens are pre-European settlement archeological sites of Native Americans.  The 

middens are typically elongated, isolated ridges, which are elevated a few feet (1.5 m) 

above the normal swamp or marsh elevation.  They are typically composed of Rangia 

cuneata shell, which is the dominant mollusk of Lake Pontchartrain.  Probably due to 

their isolation in the low-lying marsh shorelines, Europeans did not generally settle the 

middens.  However, the shell material was mined for use in the settlements - such as for 

roads.  Most middens on the south shore of Lake Pontchartrain were quickly lost due to 

mining.  Scattered middens are still found on the north shore of Lake Pontchartrain. 

 

The initial settlement at New Orleans was a rectangular area of 290 acres (116 hectares) 

along a 0.5-mile (.8 km) width of natural levee.  By 1737, the French issued concessions 

both upstream and downstream of New Orleans to encourage settlement and agriculture.  
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These concessions were on the natural levee of the Mississippi River.  In early New 

Orleans, the settlers mostly produced crops for sustenance. Indigo was the primary export 

crop initially but was later replaced by sugar cane and cotton.   

 

The history of the emergence of the agricultural corridor along the Mississippi River 

levee is well documented by Rehder (1971 and 1999).  Sugar cane was probably 

introduced to New Orleans in 1742.  It would be 53 years later (1795) before commercial 

granulated sugar was produced by the emerging sugar corridor along the Mississippi 

River as it replaced the initial cash crops of tobacco and indigo.  The Spanish, who took 

control of Louisiana in 1763, were less interested in indigo and tobacco - further 

escalating the value of sugar cane.  With the technological process for granulating sugar 

proven locally in 1795, the sugar cane industry would see unprecedented growth from 

1800 - 1860 (Rehder, 1971).  By 1844, sugar cane and cotton plantations were well-

established along the entire length of the Mississippi River levee from below New 

Orleans to Baton Rouge.  The plantation sugar cane industry hit its economic zenith in 

1849 and covered “hundreds of thousand of acres and were laced with drainage ditches” 

including both sides of the river (Rehder, 1999).  In the late 1800’s and early 1900’s, the 

sugarcane industry was depressed and it was progressively displaced by rice farms.  The 

sugarcane industry has survived to the present, but its cultivation area shrank even more 

as modern industriesdeveloped in its place.  The area ultimately became dominated by the 

post-1950 “petrochemical complex” between New Orleans and Baton Rouge (Colten, 

2000).  By 1844, the initial conversion form natural levee habitat to agriculture and 

settlement was established. 
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Generally, the 18th century maps are inadequate to directly measure areas of agriculture 

and settlement. Even the famous “Norman map” of plantation land holdings between 

New Orleans and Baton Rouge is of little help because it shows the total extent of 

concessions and not the actual land converted to agriculture.  Examination of the maps 

shows large plantation holdings in areas that extend well beyond the natural levees and 

into the wetland marsh.  One significant exception is the 1803 map of the New Orleans 

region by Trudea, which displays the actual line of clearing for plantations along the 

Mississippi River and Bayou Sauvage. The maps and descriptions of land concessions by 

Rehder (1971 and 1999) give a good description of the extent of agriculture up and down 

river from New Orleans.  Rehder also gives historical descriptions of the depth away 

from the riverbank that plantations were established on the Mississippi River. Modern 

U.S. Geological Survey quad maps display remnant topography of the natural levee.  On 

USGS quadrangle maps (1989 - 1996 editions), distances were measured orthogonally 

away from the Mississippi River bank and areas were measured along the segments of the 

river for the different times that land conversion was estimated (Table 8).   

 

Based on these descriptions, it was estimated that conversion south of New Orleans was 

0.5 mile (0.8 km) away from the Mississippi River.  From New Orleans to LaPlace (river 

mile 134), it is estimated that conversion was 4500 feet (1371.6 m) away from the 

riverbank.  From LaPlace to Baton Rouge (river mile 235), it was estimated that 

conversion was 1.5 miles (2.4 km) away from the riverbank.  The widening of the 

footprint upriver is simply due the widening of the natural levee upriver providing greater 
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upland area to farm.  Using Trudeau’s map, both Bayou Sauvage and Bayou Terre aux 

Boeufs were estimated to have a developed width of 2200 feet (670.6 m)  - including 

both banks. It was assumed that these depths of conversion were constant for the period 

from 1718 to 1744, and that the extent of conversion expanded up and down river over 

time using Rehder’s (1971 and 1999) descriptions. 

 

1737 concessions extended to the Carrolton bend on the east bank of the Mississippi  

River (Rehder, 1999).  A 1760 map of the region shows continuous settlement extending 

a few miles (15 to 20 km) south of Caernarvon to Gramercy, Louisiana.  By 1806, 

continuous plantations were settled from New Orleans to at least western St. James Parish 

(Rehder, 1999).  By 1849, plantations or settlement footprint on the natural levee and 

ridges was complete from New Orleans to Baton Rouge (Rehder, 1999) and, by 1850, 

farming had spread as far south along the Mississippi River as 59 miles (94 km) south of 

New Orleans (Davis and others, 1981).   
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Year                 Extent along river and ridges            footprint  
  acres    

                            (hectares) 
 
 
1717            0  
 
1737    New Orleans (River Mile 92)          7,293 acres 

     to Carrollton Bend (River Mile 104)               (2,924 hectares)  
              (including ten miles of Bayou Sauvage) 

 
 
1760    Caernarvon (River Mile 83)                                     49,758 acres 
               to Gramercy (River Mile 147)                            (19,953 hectares) 
     (including eighteen miles of Bayou Terre aux Boeufs and Bayou Sauvage) 
 
 
1806    Bertrandville (River Mile 70)       69,602 acres 
                to West St. James Psh (River Mile 178)           (27,910 hectares) 
     (including eighteen miles of Bayou Terre aux Boeufs and Bayou Sauvage) 
 
 
1844   Bohemia (River Mile 44)     122,998 acres 
                to Baton Rouge (River Mile 235)           (49,322 hectares) 
     (including eighteen miles of Bayou Terre aux Boeufs and Bayou Sauvage) 
 
 

Table 8. Expansion of settlement footprint on the Mississippi River levee.  Footprint 
area is the cumulative expansion of agriculture along the east-bank of the 
Mississippi River within the Pontchartrain Basin from 1718 to 1844.  
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Environmental impacts related to development of the levee and ridges included: 

 

1) Loss of natural levee habitat by conversion to agriculture 

2) Disrupted local hydrology by construction of local drainage canals and artificial levees 

(Davis, 1973) 

3) Local de-forestation in back swamps off the natural levee adjacent to plantations 

(Rehder, 1971) 

 

An un-anthropogenically altered natural levee habitat in the Pontchartrain Basin has not 

existed since the 1840’s.  Fragments of habitat exist now which correspond to areas 

formerly occupied by a functioning levee habitat. These are likely re-growth forests, 

which developed in the absence of the natural levee processes, such as annual flooding or 

over-bank flows.  It is possible to infer some likely characteristics of this habitat by re-

constructing it from early descriptions, the current modified environment and an 

understanding of the processes active in the unaltered condition.   

 

The current artificially leveed habitat is described as terrestrial because it is no longer 

subject to flooding.  In its un-leveed condition, the Mississippi River or its tributaries 

would likely have overflowed its banks every three to four years, which would inundate 

the entire habitat.  Annually, the natural levee would have water rise in the back swamps, 

flooding all but the highest portion of the natural levee.  Flooding likely started in late 

winter and continued through June.  This condition is considerably wetter than that of the 

current natural levees, which have continuous artificial levees adjacent to the river.  
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Applying modern wetland delineation characteristics to these historical habitats suggests 

that all but the highest portion of the unaltered natural levee would have been considered 

wetlands.   

 

The following sources of information were utilized to describe a natural levee habitat as it 

likely existed in the Pontchartrain Basin before it was impacted: 

 

1) General descriptions of Bottomland hardwood forests of the southeastern United States 

(Martin and others, 1993) 

2) Descriptions of existing river battures (the area between the artificial levee and the 

river) in the Pontchartrain Basin (Coastal Environments, 1984) 

3) Non-developed habitats presently on previously functioning natural levees in the 

Pontchartrain Basin (Coastal Environments, 1984) 

4) Early European descriptions (Du Pratz, 1972; de Villiers, 1920; Gayarre, 1903; 

Swanson, 1975) 

5) Canebrake descriptions  (Platt and others, 2001; de Villiers, 1920) 

 

The following natural levee habitats are suggested: 

 

Along the river’s bank, shoals and point bars could be barren of vegetation, but more 

stable areas would likely be vegetated by common reed (Phragmites australis) and black 

willow (Salix nigra).  The actual river bank would also have had cottonwoods (Populus 

deltoids) and American sycamore (Platanus occidentalis).   
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The crest of the natural levees would be densely vegetated with a canopy dominated by 

various oaks (Live oak-Quercus virginiana, nutal Oak- Quercus nuttalii, Water Oak-

Quercus nigra), but would also have American elm (Ulmus americana) and swamp 

magnolia (Magnolia virginiana L.).  Wax myrtle (Myrica cerifera L.) would be common.  

Spanish moss (Tillandsia useneoides), mushrooms and various vines would be plentiful. 

A rare loblolly pine (Pinus palustrus) might also be present.  Many lower slews cutting 

across the levees could have dense canebrakes.  These canebrakes are a biologically 

significant niche-habitat associated with river floodplains that have been severely 

impacted in the Pontchartrain Basin (Platt and others, 2001). Even rarer would be dense 

stands of swamp magnolia. For much of the year, water would slowly flow through the 

underlying soils of the levee, which would be enhanced by prolific crawfish holes 

(Procambrus).  The levee crest would correspond to Medium hardwoods (zone IV) and 

Higher hardwoods (zone V) of Lowland Terrestrial communities as described by Martin 

and others (1993) 

 

The lower, more distal levee would have less dense forests and include bald cypress 

(Taxodium distichum), water tupelo (Nyssa aquatica), red maple (Acer rubrum L.), black 

willow (Salix nigra), buttonbush (Cephalanthus occidentalis L.) and water ash (Fraxinus 

caroliniana). This would correspond to Lower hardwoods (zone III) and Swamp (zone II) 

as described by Martin and others (1993). 
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Hydraulically, the natural levees would have regulated floodwater by spreading the 

discharge for many miles on either side of the river and its distributaries.  The natural 

vegetation would reduce the velocity by changing the surface roughness.  Clearing the 

land would likely reduce the roughness and allow greater velocity of over bank flow.  In 

the absence of artificial levees, the maximum flood heights were significantly lower than 

under current leveed conditions.  Over bank floods probably did not exceed more than 

four feet (1.2 m) above the natural levee height, which would result in slower velocity 

than with modern flood stages seen on the Mississippi River.  Descriptions of early 

flooding report that a typical Mississippi River flood at New Orleans lasted for two to six 

months (de Villiers, 1920).  Under un-leveed conditions, over bank floods were probably 

more widespread, but less violent or disruptive than was the case in the levee crevasse 

period.  The net result under unaltered conditions would be widespread over bank flows 

impacting large areas of the deltaic plain, but less severely than in than a levee crevasse.  
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COMMERCIAL LOGGING 

 

Wetland Forests 

 

Utilization of timber began immediately with the settlement of New Orleans in 1718.  

The densely wooded levee of the Mississippi was cleared for settlement and the natural 

resources were utilized.  The rot-resistant property of cypress was understood by Native 

Americans, and it was quickly appreciated by the settlers (Du Pratz, 1972).  The cypress 

trees were generally mature throughout the basin and were likely at least 1,000 years old 

(in some cases over 2,000 years old) and over 100 to 130 feet (30 to 39.6 m) tall (Mancil, 

1972 and Perrin, 1983).   

 

The cypress trees were formidable trees to timber with the settler’s technology, and so 

timbering was opportunistic.  Logging took place either where land needed to be cleared 

or near settlements.  Moving the logs was a challenge and loggers were often dependent 

on spring floods to float logs out of the swamps (Norgress, 1947).  Du Pratz (1972) 

describes a shortage of cypress in the early 1700’s and describes that many cypress trees 

had their bark stripped off to use on roofs.  There was no shortage of trees at that time, 

only a shortage of accessible trees.  When the first concessions were given along the 

Mississippi River, they were deliberately extended far enough away from the river so that 

part of the cypress swamp was included for logging purposes (Rehder, 1999).  Cypress 
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logging until the late 1800’s was generally along the fringes of settlements, farms or 

accessible areas of the landscape. 

 

The local version of a pullboat was invented in 1889.  The pullboat used steam power, 

large drums and cables to simply drag massive logs out of swamps that would not allow 

other forms of transportation (Norgress, 1947).  Also in 1889, band saws were used 

locally for the first time.  The northeast was also beginning to see shortages of timber 

because local supplies were depleted by years of commercial timbering.  The 

combination of changes in technology and markets during this period made the 

essentially untapped cypress swamps of south Louisiana profitable commercial 

opportunities that were quickly seized.  Numerous lumber companies were created after 

1889, typically initiated on major land holdings of freshwater swamps.  The entire 

business life cycle of many companies was based on a few or even a single land holding 

that was purchased and timbered resulting in the termination of the enterprise (Mancil, 

1972).   

 

The commercial zenith of the cypress logging industry on Louisiana was between 1910 

and 1914 (Norgress, 1947).  During the “cypress boom”, which began in 1890 and ended 

essentially in 1925 (Mancil, 1972), whole towns were created and abandoned.  Many 

cypress mills were closed in the early 1920’s and Red Cypress Lumber Company of 

Harvey, Louisiana, at one point the largest cypress mill in the world, liquidated in 1924 

(Norgress, 1947).  However, Norgress (1947) also reports that the logging of the last 
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stand of virgin cypress in Louisiana began as late as 1936 outside of Ponchatoula in the 

Pontchartrain Basin.   

 

The Winters and others (1943) map of Louisiana forest types reflects pre-existing areas 

of cypress-tupelo swamps.  It is consistent with the areas now recognized as largely 

freshwater marsh.  The 1943 map indicates 394,092 acres (158,030 hectares) of cypress-

tupelo swamp.  These are located principally around the wetland areas surrounding Lake 

Maurepas and along the north shore of Lake Pontchartrain.  Conner and Toliver (1990) 

compiled cypress lumber output from Louisiana, which shows a 700% increase in 

cypress timber from 1869 to 1913 and a 1500% decline in production from 1913 to 1930.  

A slight increase occurs in the late 1930’s before declining to near zero production. 

 

The bald cypress (Taxodium distichum) was the primary resource timbered (clear-cut) 

from the fresh water swamps during this period.  It is a deciduous conifer indigenous to 

freshwater swamps associated with the Atlantic and Gulf coastal plains (Tiner, 1993).  

Bald cypress and tupelo (Nyssa aquatica) are the dominant canopy trees of swamps often 

referred to as “Cypress-tupelo swamps”.  Loss of cypress converts wetland forests into 

wetland marshes.  This converts a highly structured habitat over 100 feet (30.5 m) tall 

with at least two zones of full sunlight and full shade to a single photic zone of a few feet 

(1.5 m) of full sunlight on the marsh surface.  Mature cypress tupelo swamps are 

generally devoid of any understory vegetation (Mitsch and Gosselink, 2000).  Differences 

in the habitat structure relative to sunlight have a direct impact on species composition 

and distribution (Odum, 1963), which alters primary productivity.  The bald cypress of 
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the Louisiana cypress-tupelo swamps is the keystone species of the forested wetland 

habitat.  

 

Impacts due to commercial de-forestation of fresh water swamps in Louisiana are: 

1) loss of keystone species and conversion to fresh water marsh 

2) direct loss of wetlands by creation of logging canals (Davis, 1973) 

3) altered hydrology by increased flow in canals (Davis, 1973) 

4) altered hydrology by berms of canals impeding overland flow (Davis, 1973) 

5) extirpation or extinction of Ivory Billed woodpecker  

6) increasing hydraulic exchange and salinity (Davis, 1973) 

7) little cypress regeneration due to altered conditions and later introduction of nutria 

(Myocastor coypus) (Conner, 1992)  

8) possible introduction of mercury contamination in water and soils 

 

Upland Forests 

 

At the time of European settlement, most of the area north of Lake Pontchartrain was part 

of a vast hardwood pine forest extending eastward along the Gulf Coast through southern 

Mississippi, Alabama and most of Florida (Wahlenberg, 1946).  Two pine forest types 

mostly covered the upland area north of the lake.  The eastern half, including most of  St. 

Tammany, Washington and eastern Tangipahoa parishes, was longleaf pine forest 

dominated by the species (Pinus palustris).  The western half, including western 

Tangipahoa and most of St. Helena, Livingston and East Feliciana parishes, was 
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dominated by mixed loblolly pine (Pinus taeda) and true hardwoods (Winters and others, 

1943).    

 

Commercial lumbering practices sometimes sold any “narrow-ringed, hard textured 

southern yellow pine” lumber as “longleaf pine”.   That included true longleaf pine and 

other related hardwood pine species such as slash pine (Pinus elloitii) or Loblolly pine 

(Wahlenberg, 1946).  All of these hardwood pines produced good quality, commercial 

lumber that led to significant de-forestation of the Pontchartrain Basin upland forests 

starting around 1900.  

 

The confluence of supply, market and technology at the start of the 20th century ushered 

in the commercial logging of the hardwood pine forests of the north shore of Lake 

Pontchartrain.  In 1883, the New Orleans & Northeastern Railroad was completed 

connecting the pine forest of the north shore to markets in the northeast.  Forests along 

the eastern seaboard were depleted by the turn of the century, reducing eastern supply.  

Mechanization of the lumbering industry with band saws created additional commercial 

advantages.  In 1908 in the town of Bogalusa (Washington Parish), the Great Southern 

Lumber Company was established along the railroad in Washington Parish and it would 

become a major center of lumbering activities on the north shore for the next 30 years. 

By 1937, there were 93 pine sawmills operating in the eight parishes on the north shore 

between the Mississippi and Pearl Rivers (Winters and others, 1946).  Of the entire pine 

forest along the east coast and Gulf Coast, Louisiana was one of the later areas to be 

logged and, by that time, standards for the size of trees to be lumbered had been reduced 



  
 

 

56  
 
to 8 to10 inches (20.5 to 25.6 cm) at breast height (Wahlenberg, 1946).  The clear-cut 

logging practice was a standard of the industry and was more complete by the time 

logging occurred in Louisiana.  The average logged-tree diameter was 19 inches (48.6 

cm), which meant almost complete de-forestation.  Un-logged mature trees were 

defective and eventually were cleared (Wahlenberg, 1946).  

 

Wahlenberg (1946) states “Pure longleaf pine forests now occupy from a third to a half of 

the territory once occupied. As will be indicated later, there is no accurate measure of this 

recession because the original area is unknown”.  It is possible to estimate the extent of 

these forests in the Pontchartrain Basin. U.S. Forestry data reported by Wahlenberg 

(1946) indicates that, as of 1935 (in the late stages of commercial logging in the 

Pontchartrain Basin), there were 587,796 acres (235,706 hectares) of hard pine 

remaining.  Winters and others (1943) published a map in 1943 depicting “forest types” 

of the Gulf Coast, indicating the original extent of the longleaf pine and 

loblolly/hardwood forest types in the Pontchartrain Basin.  The area of the longleaf pine 

forest was 882,000 acres (353,682 hectares) and the area of loblolly/hardwood was 

1,143,000 acres (458,343 hectares).  The combined total of pine forests indicated on the 

map and that were eventually logged in the Pontchartrain Basin, were 2,024,000 acres 

(811,624 hectares).  This is 67% of the 8 parishes on the north shore, which is consistent 

with physical descriptions of these parishes in the late 1800’s (Lerch, 1892).  

 

Robson (1956) reports that the U.S. Forest Service, in 1953/1954, reported no stands of 

virgin pine forest for all of Louisiana.  In the entire southeastern United States, only 
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9,755 acres (3912 hectares) of virgin longleaf were reported in 1996 (Kush, 1999). 

Longleaf pine harvest in the United States peaked between 1909 and 1935 (Gober, 1999).  

Deforestation of virgin forests in the Pontchartrain Basin was over by 1938, which meant 

the average rate of deforestation (1900 - 1938) was 53,000 acres (21,253 hectares) / per 

year. The 1935 estimate by Wahlenberg (1946) of 587,796 acres (235,706 hectares) 

remaining suggests that the rate of clearing was much faster in the later stages of the 

commercial logging period (300 sq. miles / year or 777 km2 / year).  Wahlenberg 

estimates that the rate of deforestation of virgin longleaf pine initially was 1% per year, 

but at the climax had increased to 6% per year.  This should be expected as the capacity 

of commercial mills and the logging industry flourished.  

 

Longleaf pine (Pinus palustris) is the keystone species of pine flatwoods, sandhills and 

savannas (Martin and others, 1993). The longleaf pine savanna forest of the south, 

including the Pontchartrain Basin, was a fire climax forest and grassland (Johnson and 

Gjerstad, 1999).  The longleaf pine savanna had a high biodiversity of plants and animals 

(Hilton, 1999).  Plants included a number of grass species and rare pitcher plants.  These 

conditions created a fire–dependent, diverse ecosystem that is dramatically different from 

the second growth softwood pines that generally replaced the virgin forests.   

 

Prevailing conditions after logging determined that un-managed or managed re-growth 

was unlikely for the longleaf pine forest ecosystem.  Although the idea of re-forestation 

was emerging toward the time of depletion of the pine forest, the dominant management 

practice of fire suppression was contrary to re-generation of longleaf pine forests 



  
 

 

58  
 
(Wahlenberg, 1946).  The utilization of fire to sustain or re-generate longleaf pine forests 

was not widely appreciated, even though there were those who strongly advocated the use 

of fire as early as the 1930’s (Crow, 1982).  Even as pro-fire practices grew in acceptance 

in the decades to come, Louisiana’s forest management practices were dominated by fire 

suppression.  In 1946, 530,000 acres (212,530 hectares) of north shore forests were 

actively managed for fire suppression (Louisiana Forestry Commission, 1946).  

 

An additional adversary to longleaf pine re-generation is foraging by feral hogs.  Feral 

hogs are found throughout the region and graze on longleaf pine “grass-stage” seedlings.  

The hogs usually consume the taproot and destroy the plant in the process.  Foraging was 

often repetitive and thorough.  Foraging was also present in planted pine forests and a 

single hog could destroy an entire acre of planted seedlings in one day (Wahlenberg, 

1946). 

 

Where longleaf pine forests were re-forested, they have been generally replaced with 

loblolly and slash pine (Rosson, 1984) that are not tolerant of fire and, consequently, the 

fire climax forest ecosystem of longleaf savannas has been lost in the Pontchartrain 

Basin, except for fragmented stands of immature second growth longleaf pine. Rosson 

(1984) estimates the extent of longleaf pine in 1984 to be 105,000,000 cubic feet 

(2,971,500 m3) of lumber.  Based on Wahlenberg’s (1946) estimates of stand volumes, 

this equates to 15,400 acres (6,175 hectares) or 1.7 % of the original longleaf pine forest. 

The U.S. Forestry Service’s 1991 Survey estimates 1,145,000 acres (459,145 hectares), 
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of forests on the entire north shore, consisting of eight parishes.  This represents 38% of 

the entire north shore upland area that has some re-forestation. 
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DREDGING AND ARMORING OF WETLANDS 

 

Canals 

 

In 1796, the first navigational canal in the Pontchartrain Basin was dug.  The Carondelet 

canal connected the upper headwaters of Bayou St. John to the settlement at that time – 

the Vieux Carré.  The Carondelet canal and New Basin canal (1835) were eventually 

filled and incorporated into the New Orleans urban landscape.  The Violet Canal 

(previously known as the Lake Borgne Canal) was dug in the early 1870’s (Davis, 1973) 

and may be the oldest navigation canal in the Pontchartrain Basin still actively used for 

navigation. 

 

The most significant navigational canal impacts are due to a triumvirate of major canals 

constructed as separate projects over the period from 1922 to 1965.  Table 9 summarizes 

the reported impacts from the IHNC-ICW-MRGO navigational canals.   

 

In 1922, the Inner Harbor Navigational Canal (IHNC) was constructed - connecting the 

Mississippi River to Lake Pontchartrain across five-miles (8 km) of wetlands already 

encroached upon by New Orleans urbanization.  The original canal dimensions were 31.5 

feet (9.6 m) deep, 75 feet (22.9 m) wide and 5 miles (8 km) long. This canal has a lock at 
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the Mississippi River, so the hydraulic exchange with Lake Pontchartrain then and now is 

insignificant.   

 

The Intercoastal Waterway (ICW) is a shallow navigational canal designed for barge 

traffic that now links the entire Gulf Coast.  The portion of the canal that extends from 

the Inner Harbor Navigational Canal (IHNC) eastward to Mississippi Sound was 

completed in 1943.  Original dimensions were 110 feet (33.5 m) wide, 12 feet (3.7 m) 

deep and 26 miles (42 km) long.  This canal had created a new channelized, hydraulic 

connection from Lake Borgne/Mississippi Sound to Lake Pontchartrain.   

 

The third navigational canal is the Mississippi River Gulf Outlet (MRGO), completed in 

1965, which connected the ICW to the Gulf of Mexico.  The original canal dimensions 

were 36 feet (10.9 m) deep, 500 feet (152.4 m) wide, and 76 miles (122 km) long.  This 

project also included deepening of the ICW between the MRGO and the IHNC.  These 

three canals then created a continuous deep-water canal (with a minimum 31.5 feet / 9.6 

m depth) between the brackish Lake Pontchartrain system and the open Gulf of Mexico 

saltwater.  
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Table 9. Reported impacts from IHNC-ICW-MRGO navigation canals within the 
Pontchartrain Basin. 

 
1) Saltwater stratification and occasional hypoxia in Lake Pontchartrain 

(Poirrier, 2000) 
 
2) Loss of wetlands from canal footprint (USACE, 1999) 
 
3) Loss of wetlands due to dredge-spoil deposits (USACE, 1999) 
 
4) Loss of wetlands due to saltwater intrusion (USACE, 1999) 
 
5) Loss of wetlands due to bank erosion (USACE, 1999) 
 
6) Increased salinities principally in Lake Borgne (McAnally, 1995, 

1997) 
 
7) Conversion of wetlands to more saline habitat (USACE, 1999) 
 
8) Contributed to the conversion of commercial shrimp harvest from 

white shrimp to brown shrimp (Kerlin, 1979) and (Schexnayder 
and others, 2002) 

 
9) Alteration of hydrology of Bayou la Loutre, Bayou Bienvenue, 

Unknown Pass and Chef Pass (Louisiana Advisory Commission, 
1973) 

 
10) Introduction of commercial spills e.g. the 1980 PCP spill in MRGO 

(National Transportation and Safety Board, 1985)  
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Oil and gas canals 
 
Oil was first discovered in 1901 in Louisiana, but it was not until the introduction of 

effective marsh dredging technology in 1938 that oil and gas exploration began to be 

significant in Louisiana’s coastal plain (van Beek and others, 1981).  Barge-mounted 

draglines, introduced in 1938, allowed cost-effective dredging of access channels and of 

canals for oil and gas pipelines through the marsh.  Barge-mounted drilling rigs then had 

access to sites deemed suitable for drilling by oil and gas exploration companies.  Table 

10 summarizes the reported impacts of oil field canals in Louisiana. 

 

All oil and gas wells were initially drilled vertically requiring the surface drill rig be 

located directly over subsurface drilling objectives.   It was not until the 1980’s that 

drilling technology allowed wells to be drilled at high angles.  The horizontal offset 

between a surface-drilling site and its subsurface targets provides more flexibility to 

access the site through existing channels.  Unfortunately, the technology was developed 

after the peak of activities in the 1970’s.  Therefore, for most wells in south Louisiana, 

the drill site was located directly above each subsurface target.   In marshes such as those 

found through much of the Pontchartrain Basin, each well location required its own 

particular surface location and its own access channel.  This resulted in hundreds of 

dredged marsh sites and access channels located across Pontchartrain Basin marshes.  In 

the Pontchartrain Basin, these are mostly located in St. Bernard and Plaquemines 

Parishes, but also significantly in St. Charles and St. John Parishes. 
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Van Beek and others (1981) describe the typical south Louisiana access canal as 70 feet 

(21.3 m) wide and 8 feet (2.4 m) deep, terminating, at the well site, with a barge slip pond 

362 feet (110.3 m) by 155 feet (47.2 m) and 8 feet (2.4 m) deep.  Dredge spoil from the 

canal and pond would be placed on the adjacent bank, creating a berm running parallel to 

the canal for the entire length of the canal.  In wetland areas with firmer soils, access 

might also be gained by building a shell road or, more commonly, a plank road.  A plank 

road often required dredging small borrow canals to create an elevated foundation upon 

which temporary planks were placed to create the road surface.   

 

In the Pontchartrain Basin, oil and gas drilling is either with “exploratory wells” to find 

new reserves of hydrocarbons or with “developmental wells” to produce some known 

reserves of hydrocarbons.  Exploratory wells and their access canals are loosely spaced 

and scattered across the Pontchartrain Basin.  Developmental wells are clustered above 

oil and gas deposits.  It is the developmental wells and their access canals that are most 

evident on maps or satellite imagery of the marsh landscape.  A branching pattern of 

canals with bulbous terminations (barge ponds) clustered over a few square miles usually 

indicates the development of an oil or gas field.   

 

Oil and gas fields in Louisiana often produce for decades and few fields developed have 

actually been completely abandoned.   Therefore, an access canal may service the field's 

activities indefinitely.  These oil field canals do not naturally fill in with sediment, but are 

permanent channels.  The berms eventually re-vegetate with upland plants.  Those who 

travel on the marsh quickly adopt the oil field canals as navigational.  Once canals are 
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established, they are likely to be left open and may even be re-dredged to maintain 

access. The footprint of channels and berms typically defines a complete and permanent 

loss of marsh grass vegetation, including the keystone species of Spartina alterniflora, 

Spatina patens and Panicum hemitomon. 

 

The volumes of oil and gas produced by fields in South Louisiana are often sufficient to 

justify transport by pipeline.  Location of pipelines is traditionally driven by cost 

efficiency (shortest route), but utilizing the pre-existing network of pipelines and gas 

“hubs” (distribution centers).  The Pontchartrain Basin marshes in St. Bernard and 

Plaquemines Parishes have several regional trunk lines and numerous connecting local 

lines transporting gas, oil or other related products.   

 

Tabberer and others (1985) describe the typical south Louisiana oil or gas pipeline as 

follows..  The two types of construction typically used are a “push method” or a “float 

method”.  The push method uses a marsh buggy to create a small trench in which the pipe 

is floated and pushed across the marsh.  The “float method” is for larger pipe or less 

stable soils where a barge must float the pipe the length of the pipeline.  Consequently, a 

floatation canal approximately 40 to50 feet (12.2 to 15.2 m) wide and 6 to 8 feet (1.8 to 

2.4 m) deep must first be dredged, including a center trench 10 to12 feet (3.0 to 3.6 m) 

deep in which to place the pipe, within the pipeline access canal.  Spoil banks create 

small berms along the banks of the canal which may be breached to allow some 

circulation.  
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Because many petroleum fields in south Louisiana produce both oil and gas, it is not 

uncommon that two parallel pipelines are constructed to carry oil and natural gas.  

Taberer (1985) studied several pipelines along the Louisiana coast outside of the 

Pontchartrain Basin.  He concluded that pipelines have at least 25 acres (10 hectares) per 

mile loss of wetlands.  Because the areas at the edge of his surveys still saw some impact, 

this 25 acres (10 hectares) per mile may underestimate the impact. 

 
 
The pipeline canals have dimensions, berms and modes of construction similar to the 

access canals.  However, their distribution is markedly more regional.  Furthermore, these 

canals are utilized by recreational and commercial fishers and so become part of a 

network of navigation canals and natural waterways. 
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Saltwater intrusion        Taberer (1985) 

Loss of 25 acres wetlands per mile (10 hectares/mile) Taberer (1985) 

Lowering of water levels       Taberer (1985) 

Canopy reduction of emergent vegetation     Taberer (1985) 

Reduction in both quantity and quality of fish and wildlife habitat 

  Taberer (1985) 

Accidental leakage of petroleum products      

Table 10.  Impacts due to oilfield access and pipeline canals of southeast Louisiana. 
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Commercial Hydraulic Clamshell Dredging 

 

The benthic habitats of Lakes Pontchartrain and Maurepas are dominated by an estuarine 

clam (Rangia cuneata) (Sikora, 1981).  Rangia shells were utilized by Native Americans 

and, subsequently, by European settlers in the Pontchartrain Basin.  Native Americans 

constructed mounds of Rangia shells in  marshes adjacent to the lakes referred to as shell 

middens.   European settlers, lacking alternatives for foundation material, also utilized 

shells.  Some shell middens were mined and later Rangia shell was also probably 

removed from Lake Pontchartrain in the 19th century.  However, significant volumes of 

Rangia shell began to be removed when commercial hydraulic dredging began in Lakes 

Pontchartrain and Maurepas in 1933 (Sikora, 1981).   Shell dredging was later prohibited 

in Lake Maurepas in 1984 (USACE, 1987) and in Lake Pontchartrain in 1990 (Abadie 

and Poirrier, 2001).   

 

Good descriptions of hydraulic clam dredging operations can be found in Sikora (1981) 

or USACE (1987).  In 1985, up to seven dredges were allowed to operate in Lake 

Pontchartrain.  These were generally “sweeper-type” in which an open scoop attached to 

a pipe was pushed through bottom sediment of the lake bottoms.  The  “fishmouth” 

opening was four to six feet (1.8 m) wide and the trench was about two to three (.6 to 1 

m) feet deep.  The reported dredge speed varied from 2 miles (3.2 km) per hour (USACE, 

1987) to four miles (6.4 km) per hour (Sikora, 1981). Material scooped by the fishmouth 

was hydraulically pumped onto the barge and onto screens.  The pumped material was an 

artificially created slurry of bottom sediment and lake water.  The bottom sediment was 



  
 

 

69  
 
typically mud as is the dominant sediment type of the lake bottom (Sikora, 1981).  

Clamshell was derived from thin, discontinuous fossil shell beds up to five feet (1.5 m) 

deep, but also derived from live clams within the benthic layer, which extends just two 

inches (5 cm) deep (Sikora, 1981).   After the slurry was screened and shells extracted, 

the processed effluent was discharged overboard.  The operation was continuous and as 

the dredge moved forward, excavation, pumping, screening, and discharge were ongoing.  

Barges were allowed to operate 24 hours a day and up to 365 days a year, but were 

reported on average to operate 17.5 hours a day and 270 days a year (USACE, 1987).  

 

In addition to closing Lake Maurepas to dredging in 1984, other restrictions were placed 

on dredge areas in Lake Pontchartrain before it was prohibited entirely in 1990.  

Dredging was prohibited along the shoreline either one to three miles (4.8 km) lake-ward.  

In addition, dredging near bridges or pipelines was prohibited.  It is estimated that, at the 

time of these restrictions, 44% of Lake Pontchartrain (277 sq. miles / 717 km2) was 

available to be commercial dredged Sikora (1981).  Prior to complete closure in 1984, 

Lake Maurepas was restricted from dredging one-mile (1.6 km) lake-ward from the 

shoreline (USACE, 1987).  Approximately 60% percent of Lake Maurepas (55 sq. miles / 

142.5 km2) was available to be commercially dredged. 

 

Using operational parameters such as those above, several calculations are reported for 

estimating the period necessary to dredge the equivalent of the areas of Lakes 

Pontchartrain or Maurepas that were legally permitted to be dredged. Sikora (1981) 

reports 1.4 to 2.3 years for Lake Pontchartrain.  USACE (1987) reports 4.0 years for Lake 
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Pontchartrain and 1.8 years for Lake Maurepas.  Houck and others (1989) report 3 to 5 

years for Lake Pontchartrain.  These estimates were based ongoing operations at the time 

they were reported, and demonstrate that, in the later period of hydraulic dredging, the 

lake bottoms were probably dredged numerous times.  Clearly, the resource of fossil 

shells was depleted over time and shell dredging became more dependent on the ongoing 

benthic production of shell.   

 

A graph of shell production in Lakes Maurepas and Pontchartrain shows a near 

continuous increase in production from 1936 (approximately 250,000 cubic yards 

annually) to a peak in 1975 (7,400,000 cubic yards annually) (USACE, 1987).  

Production declined dramatically after 1975. There is no inventory of the original fossil 

shell resource to compare to these mined volumes.   

 

The average life span of the Rangia cuneata clam is five years (Abadie and Poirrier, 

1998) and thus is longer than the likely recurrence of dredging. There is a well-

documented decline in the occurrence of large, live Rangia cuneata clams in Lake 

Pontchartrain (Sikora, 1981; USACE, 1987; Houck and others, 1989; and Abadie and 

Poirrier, 1998).   This decline occurred primarily after the 1950’s and is attributed to the 

impact of hydraulic shell dredging.  Tarver and Dugas (1973) reported that, at the rate of 

5,000,000 cubic years per year from both lakes, dredging could represent a depletion rate 

at least 90 times greater than the annual rate of new shell created.  The decline of large 

clams is seen over a larger area of Lake Pontchartrain than was permitted for shell 

dredging and indicates that un-permitted areas may have been dredged.  Sikora (1981) 
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postulated that the reduced sediment density from hydraulic dredging would not support 

mature clams and precluded significant re-generation of mature clams.   

 

In 1998, eight years after shell dredging was prohibited in Lake Pontchartrain, Abadie 

and Poirrier (1998) reported a dramatic increase in the occurrence of large Rangia 

cuneata clams in Lake Pontchartrain.  The average density of large clams was reported to 

be 125/ yard2  (137 / m2), which exceeded the 1950’s average of 86 / yard 2 ( 95 / m2).  

Recovery of clams in Lake Pontchartrain was not seen in an area north of the Inner 

Harbor Navigational Canal.  Large clams were not found in this area, which represents 

1/6 of the area of the lake (100 sq. miles / 259 km2).  It has been suggested that an anoxic 

layer of water develops occasionally from a saltwater wedge emanating into the Lake 

from the Inner Harbor Navigational Canal, which has suppressed the recovery of clams in 

that area of Lake Pontchartrain (Abadie and Poirrier, 2001). 

 

The Rangia cuneata clam dominates the biomass of the benthic fauna (Childers, 1981) 

and is the primary food for other important species, in particular the blue crab (Calinectes 

sapidus) and fresh water drum (Aplodinotus grunniens) black drum (Poganias cromis) 

(Darnell, 1958).  The blue crab is a vital link to higher trophic levels in the lakes.  Abadie 

and Poirrier (2001) regard the Rangia cuneata clam to be a keystone species for Lake 

Pontchartrain.  Table 11 summarizes reported impacts of shell dredging. 
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Table 11. Reported impacts of hydraulic shell dredging in Lakes Pontchartrain and 
Maurepas.  Rangia clams were hydraulically dredged from Lake Pontchartrain 
from 1933 to 1990.  Lake Maurepas was hydraulically dredged from 1933 to 1984. 
Live mature clams nearly disappeared in the latter part of the dredging period.

 
1) Reduced water quality     (Sikora, 1981) 

and (U.S. Army COE, 1987) 
 
2) Reduced population of large (mature) clams        (Sikora, 1981), 

(USACE, 1987), (Houck and others, 1989) and Abadie and 
Poirrier, 1998)   

 
3) Reduced water clarity (increased turbidity)          (Sikora, 1981), 

(USACE, 1987), (Houck and others, 1989), (Francis and 
Poirrier, 1998, 1999), and (Abadie and Poirrier, 2001)  

 
4) Reduced bottom sediment density    (Sikora, 1981) 
 
5) Reduced shear strength of bottom sediment  (Sikora, 1981) 
 
6) Reduced population of benthic fauna   (Sikora, 1981) 
 
7) Reduced diversity of benthic fauna   (Sikora, 1981) 
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Armoring 

 

Armoring of shorelines is typically designed to reduce landward shoreline movement by 

preventing shoreline erosion from waves.  Waves may form naturally from wind or may 

be generated by ships or boats.  Storm related waves generated in open water lakes and 

bays are particularly erosive to the adjacent shorelines.  A single storm event may remove 

10 to 50 feet (3.0 to 15.2 m) of shoreline of inland lakes like Lake Pontchartrain.  Most 

civic armoring projects focused on stabilizing shorelines where erosion and flooding 

threatened communities or commercial infrastructure.   

 

An 1852 appropriation was made for construction of a harbor at Milneberg on the south 

shore of Lake Pontchartrain and was probably the first armoring project in the basin 

(USACE, Engineers Report Index, 1866 - 1912, vol. 1).  In 1893, Mandeville constructed 

its first seawall on Lake Pontchartrain (Earth Science Inc, 1994).  A small seawall at 

West End on the south shore of lake Pontchartrain was later encompassed by the much 

larger south shore seawall project built in the early 1930’s (Butterworth, 1998), which 

thus began a rapid increase in armoring from less than 5% of the Lake Pontchartrain 

shore to over 36% (45 miles / 72 km) by 1975 (Table 12).  Beall and others (2001) 

estimate 40% (50 miles / 80 km) of the current shoreline configuration is armored.  The 

additional 4% difference is attributable to measuring around man-made features such as 

the Lake Front Airport rather than the length of pre-construction shoreline.  Also 

contributing are some minor armored shorelines that are undated. 
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Armoring of Lake Pontchartrain accounts for 87% of all the armoring in Lakes 

Pontchartrain, Maurepas, Borgne and St. Catherine.  Of 350 miles (560 km) of shoreline 

in the four lakes, 58.1 miles / 93.0 km (16.5%) are armored (Beall and others, 2001).  The 

impact to Lake Pontchartrain by armoring probably has been significant, and it is likely 

that armoring has contributed to the significant decline of SAV in Lake Pontchartrain. 

Decline of SAV would have other indirect impacts on many other species found in Lake 

Pontchartrain.  Table 13 summarizes some of the impacts associated with armoring the 

shoreline in Lake Pontchartrain. 
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Table 12. Armoring of the Lake Pontchartrain shoreline.   Asterisk indicates dates 
estimated from shore erosion patterns from Britsch and Dunbar (1996).  Lengths 
were measured from historical references in the chronology and Penland and others 
(2001). 

 
 
 
 

Seawall Location Date 
Length 
feet / m 

% of 
LP 

shore 

Cumm.   LP 
shoreline 
feet / m 

Cumm 
% 

Port Pontchartrain 1852 1200/ 366 0.2 1200/366 0.2 

Additional south shore 

Harbors 1863 1200/366 0.2 2400/732 0.4 

N.O. & NE RR bulkhead 1883 1200/366 0.2 3600/1097 0.6 

Mandeville Seawall 1893 10600/3231 1.6 13000/3962 2.2 

West End Seawall 1909 500/152 0.1 13500/4115 2.3 

Highway 11 Bulkhead 1928 2000/610 0.3 15500/4724 2.6 

South shore Lakefront 

Seawall 1930 27000/8230 4.1 42500/12954 6.7 

Lakefront Airport 1931 7300/2225 1.1 49800/15179 7.8 

Jefferson Parish shoreline 1932-1970* 51000/15545 7.7 100800/30724 15.5 

Western LP (KCS RR) Post-1956* 12500/3810 1.9 113300/34534 17.4 

North Shore Beach and Rat's 

Nest Rd. 1959 42700/13015 6.5 156000/47549 23.9 

Eastern LP camps Post-1956* 15000/4572 2.3 171000/52120 26.2 

Interstate 10 south shore 

bulkhead 1963 1000/305 0.2 172000/52426 26.4 

Southwestern Shore 

(LaBranche) Post-1974* 12500/3810 1.9 184500/56236 28.3 

Southeastern shore (NS RR) 1975 52000/15850 7.9 236500/72085 36.2 

Bayou Chevee CWPPRA 

Project 2001 2900/884 0.4 239400/72969 36.6 
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Table 13. Environmental impacts associated with armoring of Lake Pontchartrain.  

 
 
1) Erosion at the base of armoring increases water depth (USACE, 2002) 
 
2) Reduction of shallow water (beach) extent reduces intertidal zone (USACE, 

2002) 
 
3) Loss of intertidal organisms   
 
4) Reduction in areal extent of shoreface (USACE, 2002) 
 
5) Increased wave energy of shoreface (USACE, 2002)  
 
6) Altered longshore sediment transport (USACE, 2002)  
 
7) Reduced SAV habitat (Poirrier, personal communication) 
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WATER POLLUTION 

 

Sewerage and Population 

 

The chronological graph of water pollution sources (Figure 3) depicts the time when 

sewage was first introduced into the basin from major population centers.  Development 

of the city of  New Orleans initially followed high ground, sprawling up and down river 

along the natural levee.  Development then moved northward into the low-lying swamps 

and eventually to the marsh coast along Lake Pontchartrain.  Just two years after 

founding New Orleans in 1718, city engineers began construction of drainage ditches 

around each block, beginning a long process of engineering water out of the city and into 

Lake Pontchartrain (Colten, 2000).  In 1796, the Carondelet Canal (Old Basin Canal) was 

built to connect the French Quarter to the headwaters of Bayou St. John, thus beginning 

the direct hydraulic channelization of storm water into Lake Pontchartrain.  By 1855, 

New Orleans’ crude surface drainage was a major contributor to the high death rate, 

which made the city infamous as “the most unhealthy city in the world” (Reinder, 1964).  

 

New Orleans took advantage of its natural drainage toward Lake Pontchartrain for 

sewerage until about 1915.  In 1915, a decision was made by the city to build new pumps 

to manage stormwater.  Sewage would be discharged into the Mississippi River and 

stormwater would continue to be discharged into Lake Pontchartrain.  Treatment plants 
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came in the decades following, but the underground component of drainage and sewerage 

also began to fail.  Subsidence of the area created numerous breaks in both the sewage 

and storm water pipes.  By the 1980’s, it was evident that cross inflow from sewage pipes 

into stormwater pipes was reducing the water quality in Lake Pontchartrain (Houck and 

others, 1989).  The city of New Orleans was forced by the Clean Water Act (EPA) to 

systematically evaluate its inflow and infiltration problems and develop plans to 

remediate. 

 

Jefferson Parish had a similar history, but it significantly lagged behind New Orleans.  

Jefferson Parish did not flourish until the 1900’s.  Its stormwater and sewerage also 

initially drained into Lake Pontchartrain.   However, it was not until 1985 that all the 

normal treated effluent was rebuilt to discharge into the Mississippi River rather than 

Lake Pontchartrain.  This system still can be overwhelmed by rain events and, even as 

late as 2003, discharges of raw sewage into Lake Pontchartrain via stormwater drainage 

canals in Jefferson Parish occur. 

 
Prior to the 1960’s, St. Tammany Parish on the north shore of Lake Pontchartrain had a 

tradition as rural communities with few modern sewage treatment facilities.  The low 

population justified a system of small plants and widespread use of septic systems.  In 

1956, the first span of the Causeway bridge was completed and thus began a major 

increase in the population growth of St. Tammany parish.  In 1950, the population was 

26,988. In 2000, it was 191,268 and was considered the fastest growing parish in the 

state.  Unfortunately, the parish was slow to react to this growth and, consequently, septic 

systems are still common in 2002.  Many of the systems are poorly maintained and are 
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contributing to water quality problems in the rivers, bayous and Lake Pontchartrain 

(LPBF, 1995). Also contributing to north shore water quality problems are dairy farms 

that lack watershed management practices (LPBF, 1995). 

 

Water quality problems were first becoming evident by oyster lease closures in the 

estuaries surrounding the population centers along the Louisiana coast.  From 1959 to 

1973, the area of oyster bed closures rose from less than 10,000 acres (4,010 hectares) to 

more than 500,000 acres (200,500 hectares) statewide (Louisiana Advisory Commission, 

1973).  By the 1990’s, major areas of the Pontchartrain Basin were routinely closed for 

oyster harvest due to high fecal coliform counts in the estuary waters.  In 1982, 

swimming advisories were in effect for Lake Pontchartrain’s south shore and for a north 

shore river.  By 1992, most of the other rivers on the north shore had similar advisories 

(LPBF, 1995).  These water quality problems were primarily related to the rise in 

population and local population migration to the north shore (Houck and others, 1989).  

Table 14 lists the population increase for the Pontchartrain Basin from 1718 to 2002.  
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Table 14. Estimated decadal population of the Pontchartrain Basin in Louisiana.  
Sources: 1830 to 2000 Calhoon (2002); 1810 Darby (1816); 1788, 1803 Meyers 
(1976); 1721, 1740,1756 de Villiers (1920) and Gayerre (1903).   Early estimates 
exclude Native American populations. 

 
Year Population
1718 317
1720 951
1730 2457
1740 3778
1750 4428
1760 6445
1770 10510
1780 14575
1790 18640
1800 22705
1810 49576
1820 59335
1830 69094
1840 131860
1850 235251
1860 256159
1870 275637
1880 344706
1890 396156
1900 504463
1910 596098
1920 653154
1930 762754
1940 872355
1950 1093652
1960 1406586
1970 1637775
1980 1932186
1990 1952222
2000 2097151
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Industrial Sources of Pollution 

 

Oil and gas 

 

Historical oil and gas activities in the Pontchartrain Basin have introduced chemicals into 

wetland environments in excess of current EPA standards.  Unfortunately, these 

standards were generally placed into effect after the peak of oil and gas production in 

south Louisiana.  Products that have been exposed to the environment from oil and gas 

activities are: 

 

1) Refinery chemicals 

2) Drilling muds  

3) Produced water - typically saline; it may contain low concentrations of heavy metals 

and hydrocarbons in solution 

4) Naturally Occurring Radioactive Material (NORM) - radioactive scale mineralization 

may occur on production pipe and be removed for disposal 

5) Other industrial type sources such as hydraulic fluids, antifreeze, etc. (American 

Petroleum Institute, 1997) 

 

Discovery of oil and gas fields began in 1933 in the Pontchartrain Basin and climaxed 

between 1950 and 1970 (see Figure 4).  Louisiana fields typically produce both oil and 

gas, but, overall, gas predominates.  Pre-1970 oil field wastes were typically disposed of 

on site.  Because oil wells are often dispersed, the dispersion of pollutants was a product 



  
 

 

82  
 
of the surface distribution of well sites.  Since the 1970’s, management of oil field wastes 

is more stringent, but they are still exempt from federal (Resource Conservation and 

Recovery Act) regulations of hazardous materials.  In Louisiana, land spreading 

(farming) and waste disposal sites have become more common.  Most produced water is 

now re-injected into shallow brine aquifers.  No systematic or regional environmental 

impact has been identified from these sources.  However, because these wastes were 

widely dispersed, tracking and identification is problematic.  Therefore, some 

environmental impacts may be overlooked.   

 

Spills 

 

In 1970, 2.9 million gallons of oil were spilled in Breton Sound.  880 gallons of crude oil 

were estimated to have reached Breton Island beaches (NOAA, 1992).  There was no 

long-term impact reported.   

 

In 1980, a chemical spill occurred in the MRGO at Shell Beach due to the collision of 

two ships. In 1980, this was reported to be the largest PCP (pentachlorophenal) spill 

known at that time (25,000 lbs). In addition, hydrobromic acid was spilled.  Some 

material was recovered, but the fate of most material was undetermined (National 

Transportation and Safety Board, 1985).   

 

Other smaller chemical spills have also occurred in the Pontchartrain Basin (see Figure 9 

or Appendix A). 
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ANALYSIS OF MAJOR ENVIRONMENTAL IMPACT PERIODS 

 

Introduction to the Methodology 

 

Examination of the chronology of environmental impacts and of the graphs of subsets of 

data suggests that much of the total anthropogenic environmental impact to the 

Pontchartrain Basin is attributable to five periods of human activities.  These five periods 

of activity caused significant initial or latent environmental impacts, which are generally 

present at the end of the analysis period in 2002.  These five periods and the analyses are 

listed in Table 15 and described in the preceding sections.   
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Table 15. Proposed five periods of activities resulting in significant environmental 
impact and the specific analyses performed.  A methodology similar to the HGM 
approach was used to assess the imapct of these five periods.  It was necessary to 
complete sub-analyses for some impact periods, which resulted in a total of nine 
analyses.   

 
        Time period of  

the Analysis 
1718 – 1844 Natural Levee and Ridge Utilization: 

Analysis of conversion of the levees and ridges  1718 – 1844 
 
1812-1895 Mississippi River severed from Pontchartrain Basin: 

Analysis of severing of the Mississippi River  1812  - 1895 
 
1890 –1940 Commercial De-forestation sub-categories analyzed: 

Analysis of commercial logging of wetland forests  1890 - 1940 
Analysis of commercial logging of longleaf pine forests  1900 - 1940 
Analysis of commercial logging of loblolly pine forests 1900 - 1940 

 
1932- 1990 Dredging and Armoring of estuary sub-categories analyzed: 

Analysis of dredging of canals    1932 - 1985 
Analysis of hydraulic clamshell dredging   1932 - 1990 
Analysis of armoring of Lake Pontchartrain   1932 – 1990 

 
1950 – 1989   Water Pollution analyzed: 

Analysis of water pollution     1718 – 2002 
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Analyses were performed to quantify the impact of these five periods of anthropogenic 

activities (Table 15), which resulted in impact to the Pontchartrain Basin environment.  

Considering that the baseline for physical processes for the Pontchartrain Basin began in 

the 1930’s and 1940’s with the pioneering work of H. E. Fisk and others, and that 

biological monitoring had a similar beginning, the task of evaluating the prior two 

centuries presents some clear challenges to any approach that might be taken.  To 

overcome this issue and others, it was determined that the selected method must 

accomplish at least the following: 

 

1) Indices that measure impacts should be reasonably derived from the historical or 

geological record 

2) Indices should be applicable to the entire Pontchartrain Basin including both 

wetland and non-wetland habitats 

3) Indices or combination of indices must measure the impact of the types of 

activities represented by the periods proposed for the Pontchartrain Basin 

 

Initially, a review of ongoing restoration monitoring programs was done to assess what 

types of environmental indices were utilized, currently, in various coastal areas.  This 

information was drawn from institutional websites. The programs reviewed were: 

 

Lake Pontchartrain Basin Foundation  Pontchartrain Basin, Louisiana 

Tampa Bay Estuary program   Tampa Bay, Florida 

Delaware Coastal Zone   Delaware Bay area, Delaware 
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Chesapeake Bay Foundation   Chesapeake Bay, Virginia 

Lower Columbia River Estuary Partnership Columbia River, Oregon 

Barataria National Estuary Program  Barataria Basin, Louisiana 

 

Many of these programs have similar environmental monitoring goals and generally fall 

into one of the following categories: water quality, air quality, habitat, and biological 

resources.  It was determined that all but air quality were significant to environmental 

degradation in the Pontchartrain Basin and so should be included in this analysis.  

However, the monitoring parameters used by these organizations generally require 

modern scientific data, which were not available for most of the time period analyzed in 

this study.  

 

Methods assessing habitats in general were considered.  The Wetland Value Assessment 

or “WVA” (USACE, 2003) is utilized in the Louisiana Coastal region for ongoing coastal 

programs such as the Coastal Wetlands Planning Protection and Restoration Act 

administered by the U.S. Army Corps of Engineers.  It was determined that the WVA is 

designed just for wetlands and is optimally designed for areas smaller than could be used 

in this study.  

 

It was determined that the most promising methodology is another habitat assessment that 

was developed by the USACE.  The Hydrogeomorphic (HGM) Approach was originally 

designed as a wetland classification system based on wetland functions (Brinson, 1993), 

but has become a method for assessing the degree of functionality of wetland processes 
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by use of “functional capacity indices” or FCI (Clairain, 2002).  These FCI’s are defined 

or adjusted to the particular wetland habitats analyzed.  The functions typically generated 

have significance to other non-wetland environments, and the HGM Approach has been 

used for pine forests in the Pontchartrain Basin.  The functions are broad enough to have 

relevance on a large ecosystem scale (Clairain, 2002) as required in this study.  In 

addition, because the foundation of the HGM Approach is understanding the “interaction 

of structural components of the ecosystem” (Clairain, 2002), the functional indices can be 

related to large-scale landscape changes as recorded in the Pontchartrain Basin 

chronology of this study.  Further, the HGM Approach is considered to be applicable to 

historical assessment of impacts (Clairain, 2002).  An important distinction of the HGM 

approach from other published approaches is that HGM does not attempt to measure the 

societal value that might be associated with the habitat or FCI’s.  

 

Using the HGM Approach, FCI’s are typically generated to address several broad 

ecosystem functions, such as water quality, hydrology and biological resources.  These 

broad areas are broken into a number of FCI’s to represent the entire ecosystem.  For 

each FCI, a formula is created using a variable from 0 to 1, which is then averaged to 

generate a single value from 0 to 1 for each FCI.  If different areas (acreages) apply to 

different functional indices, then each functional index is multiplied by the number of 

acres to generate Functional Habitat Units.  These Functional Habitat Units are 

theoretical acres of 100% functional capacity as compared to an established reference site 

of similar habitat type.   
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Although there is significant usefulness to the HGM Approach for purposes of this study, 

it should be remembered that the HGM Approach is a modern methodology, which 

assumes accessibly to a site or documentation for that site to be analyzed, as well as a 

reference site.  For this post-impact analysis of a time period starting in the 18th century, 

there was little acquired scientific data or observation available.  Therefore, it was 

necessary to simplify the HGM Approach, while attempting to adhere to the core 

principles of analysis. 

 

For this study, the impacted areas were not generally subdivided by the different 

functional impacts.  This is justified in that the gross activities analyzed in this study 

generally impacted the same regional areas of the landscape.  This allows the functional 

indices to be combined into a single Ecosystem Functionality Index (EFI).   

 

The other significant difference is that there is no known modern reference site for a 

region of the size and complexity of the Pontchartrain Basin.  Therefore, the reference 

site used for the analyses is the hypothetical reconstruction of the Pontchartrain Basin 

itself.  This study has developed an environmental record of the Pontchartrain Basin, 

which provides a basis for reconstruction.  Also available is the modern understanding of 

how these habitats generally function in the absence of anthropogenic impact.  This 

assumption is a potential weakness in the results of this study, but ameliorating this 

weakness is the fact that the periods of activities that are selected for study are proposed 

to be the most significant in the Pontchartrain Basin.  The impact of these activities 

should not be subtle environmental changes, but major landscape changes with dramatic 



  
 

 

89  
 
imprints, which may still be present.  Nevertheless, the gross acreage impacted is also 

presented, which excludes the modeled impact.  Over the entire time period for each 

period of activity, the cumulative gross acreage impacted by all five periods of activities 

is given.  These values are simply the areas impacted and are not the result of impact 

analysis, which attempts to gauge the degree of functional impairment.  In other words, 

these numbers are untainted by the model used for analysis and provide a less biased 

assessment of these impacts.  However, because some environments were not entirely 

100% lost, the gross impacted acreage represents the maximum possible impact and not 

the actual impairment to the ecosystem.   

 
 

Formula Utilized to Calculate the Ecosystem Functionality Index (EFI) 

 

Publications describing HGM approaches with proposed formulas for habitats similar to 

the Pontchartrain Basin were evaluated.   

 

This includes the following: 

“A guidebook for Application of the Hydrogeomorphic Assessment to Riverine 

Wetlands” (Brinson and others, 1995) 

“National Guidebook for Application of the Hydrogeomorphic Assessment of Tidal 

Fringe Wetlands” (Shafer and Yozzo, 1998) 
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“Regional Guidebook for Applying the Hydrogeomorphic Approach to wetland   

Functions of the Northwest Gulf of Mexico Tidal Fringe Wetlands”(Shafer and 

others, 2002) 

 

From these and other HGM publications, a set of six FCI’s were derived that would apply 

to this study for the range of habitats and activities analyzed. The FCI variables are 

summarized in Table 16. 
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Table 16. Functionality Capacity Indexes (FCI) used for calculation of the 
Ecosystem Function Index (EFI) (see Table 17).  FCI variables are similar to 
functions used in the HGM Approach to assess habitats.  FCI variables range from 
zero to one, in which one is fully functioning and zero is non-functioning. 
 
 

FCI1 - Range 0-1 Nutrient input/output 
For the deltaic wetland habitats in the Pontchartrain Basin, nutrient sources in 

an unaltered state are the Mississippi River, atmospheric deposition, 
small rivers, and the Gulf of Mexico.  The FCI is a measure of the 
reduction in nutrients to the deltaic wetlands from these sources.  

 
For upland habitats the nutrient FCI value was taken form a published HGM 

analysis of a pine flatwood habitat in St. Tammany Parish. 
 

FCI2 - Range 0-1 Sediment input/output 
Mineral sediment is significant only in the deltaic wetlands and is imported by 

over bank flow of the Mississippi River during elevated river stages 
introducing mineral sediment to the estuary.  

 
FCI3 - Range 0-1 External hydrology 

The external hydrology is significant only for the deltaic wetlands and is 
dominated by the flow of the Mississippi River during elevated flood 
stage, introducing fresh water to the estuary.  The FCI is a measure of 
the reduction of this freshwater input into the estuary. 

The external hydrology does not apply to upland habitats. 
 

continued 
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Table 16. (continued) Functionality Capacity Indexes (FCI) used for calculation of 
the Ecosystem Function Index (EFI) (see Table 17). FCI variables are similar to 
functions used in the HGM Approach to assess habitats.  FCI variables range from 
zero to one, in which one is fully functioning and zero is non-functioning.  

 
FCI4 - Range 0-1 Internal Hydrology 

The unaltered internal hydrology of the deltaic wetlands is a product of the 
riverine processes that created the wetlands, the interaction of ongoing 
tidal process and resulting topographic drainage created by both.  The 
FCI is a measure of the anthropogenic deviation from this natural 
hydrology. 

 
FCI5 - Range 0-1 Water Quality 

The influences on water quality considered for this study are sewerage, storm 
water, industrial sources and farm wastes.   

 
FCI6 - Range 0-1 Keystone Species 

The FCI is a measure of the impact (loss) to one or more keystone species. 
The following are considered the keystone species for the habitats evaluated in 

this study: 
 

Keystone species 
Upland Forests - Longleaf PinePinus palustris or Loblolly Pine Pinus taeda 
Forested Wetlands – Baldcypress Taxodium distichum 
Marsh - emergent grasses such as:  

Saline marsh – Spartina alterniflora 
Brackish and Intermediate marsh –  Spartina patens 
Fresh marsh – Panicum hemitomon 

Lake Pontchartrain – the clam Rangia cuneata 
Barrier Islands – Sea grasses such as manatee grass Cymodocea filiformis 
 

The FCI6 is estimated based on a single or combined keystone species 
impacted. 
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Table 17. Ecosystem Functionality Index (EFI) Formula. EFI is the ecosystem 
functionality based on six variables similar to those commonly used for HGM type 
analyses.  EFI was calculated for nine different impacts representing the five 
different proposed periods of significant impacts within the Pontchartrain Basin.   
The EFI (minus one) is multiplied times the gross impact area to estimate the net 
FCU/acres loss.  The FCI variables are: FCI1 - nutrients, FCI2 - sediment, FCI3 - 
external hydrology, FCI4 - internal hydrology, FCI5 - water quality, FCI6 - 
keystone species (see Table 16).  EFI calcualtions are within a spreadsheet in  
Appendix C. 

 

(( FCI1 + FCI2 )/ 2 * ( FCI3 + FCI4 )/ 2 * FCI5 * FCI6)¼ 

=    Ecosystem Functionality Index (EFI) 
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The formula used to combine the FCI’s into a single measure of Ecosystem Function 

Index (EFI) is shown in Table 17.  As intended in the HGM Approach, these variables 

and the formula are tailored to the particular habitats that are evaluated.  This formula, 

therefore, is intended to be unique for this application with the goal of assessing the 

large-scale environmental impacts as can be extracted from the available record of the 

Pontchartrain Basin.   

 

The form of the equation is typical of HGM studies in how variables are arithmetically or 

geometrically averaged to generate a single FCI.  In the formula for this analysis, the 

FCI’s are combined to generate a single Ecosystem Functionality Index (EFI).  

Geometric averages are probably preferred because FCI’s are not truly independent 

processes.  Geometric averages are lower than arithmetic averages and reflect some 

degree of ecosystem functional interdependence.  However, a geometric average is 

always zero when any one of the geometrically averaged values is zero.  Therefore, the 

FCI’s that are geometrically averaged should have their actual physical capacity at zero 

functional capacity to reduce the ecosystem functionality index to zero, because the 

mathematical result would be EFI equal to zero.  Where FCI’s that are dependent on one 

another to reduce the EFI to zero, the two FCI’s are arithmetically averaged first before 

geometrically averaging with other FCI’s.   

 

FCI1 and FCI2 (Mineral and Nutrient Input) are arithmetically averaged because 

either one may, under the right conditions, be sufficient by itself to sustain wetlands by 

vertical accretion of organic or mineral deposition.  However, because Louisiana’s entire 
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coast is undergoing a relative sea-level rise (Penland and others, 1989), one of these 

variables must be functioning above zero to sustain the wetlands. 

 

FCI 3 and FCI4 (External and Internal Hydrology) are arithmetically averaged 

because either one, under the right conditions, may be sufficient to sustain wetlands by 

mixing fresh water (riverine or precipitation) and seawater to maintain an estuarine 

system.  However, if neither is functioning, there is no appropriate mixing and the 

estuarine system cannot be sustained.  

 

FCI5 (water quality) is geometrically averaged because water quality by itself can 

reduce the EFI to zero. 

 

FCI6 (Keystone species) is geometrically averaged because complete loss of keystone 

species (sensu strictu) is a loss of the habitat and the EFI should be zero. 

 

Post-impact recovery is significant for some periods of activities.  Therefore, an EFI was 

computed reflecting the recovered condition of these habitats.  It is necessary to estimate 

this recovery in order to estimate the present residual impact of the five periods of 

activity analyzed.  The same formula and procedure was used to estimate the EFI for 

initial impacts and recovery.  

 

This formula was put into excel spreadsheets for the annual and cumulative computations 

of impacts for each of the analyses.  For each of the five periods of impact, the gross, net 
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and recovered acreage are given on a single graph for each period of activity (Figures 10 

and 13 through 22).  The analysis for each period is described in more detail in the 

following sections. Figures 23 and 24 are graphs representing the combined impact of all 

five periods. 

 

Analysis of 1718 – 1844 Natural Levee and Ridge Utilization 

 

The section titled “Settlement Impacts” describes the type of impacts associated with 

development of the higher topographic areas of the deltaic wetlands.  These are primarily 

the eastern natural levee of the Mississippi River and the levees/ ridges of abandoned 

courses of the Mississippi River.  Due to the small areal extent of middens, they were not 

included in the analysis. The acreage used is shown in Table 8.  The FCI values are given 

below. 

 

FCI 1 & 2  = 0.9 Agricultural interests vigorously attempted to reduce flooding of their 

land.  Although during this period their success was limited, some reduction in 

nutrient and sediment input from the Mississippi River is warranted. 

 

FCI3  = 0.9 Agricultural interests vigorously attempted to reduce flooding of their land.  

Although during this period their success was limited, some reduction in fresh 

water must have occurred. 
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FCI4 = 0.2 Description of farms and plantation indicate that ditches were used 

extensively to facilitate drainage. 

 

FCI5 = 0.9 Introduction of cattle and human waste was minimal. 

 

FCI6= 0 Keystone species were eliminated by agricultural interests and the levee habitat 

was lost by conversion to agriculture, which was radically different from the 

indigenous habitat. 

 

EFI = 0 for the levee and ridge land converted to agriculture for this period. 

 

Figure 10 is a graph of the gross, net EFI and present acreage impacted showing they are 

equal over the entire time period.  Because the EFI is zero, the gross and net impacts are 

equal.  Because the agricultural development was succeeded by industrial and other 

development, there has been no recovery for this habitat. 

 

The cumulative impact from levee and ridge utilization is estimated to be 122,998 acres 

(49,322 hectares).  It should be noted that this also represents the complete loss to the 

Pontchartrain Basin of this habitat.  There are no functioning natural levee habitats in the 

Pontchartrain Basin and this dates back to the original conversion of levees to agriculture.  
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Figure 10. Impact by settlement of natural levees and ridges within the Pontchartrain 
Basin.  Ecosystem Function Index is zero.  Therefore, gross area of impact is equal to the 
net FCU/acres loss.  Cumulative impact estimated is 122,998 acres (49,322 hectares) with 
no recovery. 
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Analysis of 1812 - 1895 Reduction of Mississippi River Flow to the Pontchartrain Basin 

 

The hydrologic impact associated with building artificial levees along the Mississippi 

River is described in a previous section titled “Mississippi River Discharges”.  The 

analysis here focuses on the indirect impact on the deltaic wetlands by this alteration of 

the hydrology.  The unaltered condition of the Mississippi River was to overflow its 

banks and transport nutrients, organic and inorganic sediment to build and sustain 

adjacent wetlands (Coleman and Gagliano, 1964).  This is a geologic process with which 

the FCI values were calibrated.  The construction of levees did not alter the wetlands 

directly, but altered the ongoing geologic process.  Therefore, the impact of severing the 

Mississippi River from the Pontchartrain Basin is the difference between the two models:  

 

1) “with levees”  - The condition of the wetlands with the alteration of  artificial 

levees that impact the hydrology.  

2) “without levees” - The condition of the deltaic habitats (wetlands) assuming no 

alteration; i.e., the geologic process continues unaltered. 

 

 

For the scope of this work, it was necessary to derive the net impact on the Pontchartrain 

wetlands attributable to levee construction along the Mississippi River from 1718 to 

2002.   
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Critical dates in this regard are: 

 

1) 1812: When continuous levees first appeared in the Pontchartrain Basin 

2) 1880: The extrapolated year in which wetland growth switches from a condition 

of net growth to a condition of net loss 

3) 1895: When levees were continuous and high enough to preclude overbank flow 

in most flood stage years 

4) 1932:  The earliest accurate estimate of wetland extent in the Pontchartrain Basin, 

which predates other significant impacts such as canal construction 

5) 2002: The cumulative impact to the end of the period of analysis 

 

The formulas in Table 18 were constructed and are simply a comparison of the 

Pontchartrain Basin “with levees” and “without levees”.  The formulas represent linear 

interpolations from the dates above.  The area shown on Figure 12 depicts this 

graphically.  
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Table 18. Formulas used to calculate the extent of wetlands within the 
Pontchartrain Basin “with levees” and “without levees” on the Mississippi River.  
Formulas are the basis of calculation of the hachured area on Figure 12, which 
represents the difference between “with levees” and “without levees”.  Table 21 
summarizes the results of these computations.  

 

 
1812 Equivalent Conditions 

 
Net wetland Areawithout levees – with levees  =  

Areawithout levees at X year - Areawith levees at X year  
 

 
With Levees (actual record) 

 
 Areawith levees 1812  =  

Areawithout levees 1812    =   Area1812 

 
Areawith levees 1895 =  

Area1812  + Areagain 1812 – 1880 – Arealoss 1880 – 1895 
 
Areaactual 1932   = 
  Area 1812   + Areagain 1812-1880  - Arealoss 1880 -1895  - Arealoss 1895-1932    
 
Or 
Area1812   = 

- Areagain 1812-1880 + Arealoss 1880 -1895  + Arealoss 1895-1932  + Areaactual 1932   
 

 
Without Levees (hypothetical model) 

 
Areawith levees 1812  = Areawithout levees 1812    = Area1812 
 
Areawithout levees 1895  = Area1812  +   Areagain 1812 - 1895 
 
Areawithout levees 1932  = Area1812  + Areawithout levees gain 1812-1932   

 
Areawithout levees 2002   = Areawithout levees 1932 + Areawithout levees gain 1932- 2002 
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If estimates of rates of gain and loss can be made, the unknowns can be solved.   

The difference between “Areas with levees” and “ Area without levees” is the cumulative impact 

of wetland loss at each point in time.  Before proceeding with the calculations, it is 

necessary to discuss how the rates of loss or gain may be derived. 

 

Maps delineating wetland loss in the Pontchartrain Basin were constructed by Britsch and 

Dunbar (1996) for the following periods; 1932 - 1956, 1956 - 1974, 1974 - 1983, and 

1983 - 1990.  The loss data are reported in Coast 2050 (1999) for sub-areas of the 

Pontchartrain Basin and defined as “mapping units”.  Also included in this report is the 

areal extent of wetlands in mapping units in 1932 and the total area of all mapping units.  

The wetland losses reflected in these data are a combined effect of many processes 

(Penland and others, 2001).  They are only useful for this analysis in defining an upper 

limit of wetland loss attributable to any single cause including the impact of levees.   

 

The implicit model of Area without levees is one of the natural conditions of river overbank 

flooding and deltaic growth.  The implicit model of Area with levees is that overbank 

flooding is prevented from occurring.  This is the eventual geologic outcome of a delta 

that is abandoned by an active river (Coleman and others 1998).  If we assume that the 

hydrologic effect of levees was equivalent to the abandonment of the Mississippi River 

from a deltaic area, then the unnatural rate of wetland gain or loss from levees is the same 

as the natural loss of wetlands due to geologic deltaic abandonment.  This assumption is 

often implied in discussions of the current condition of the Lower Mississippi River.   
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Undoubtedly, the processes resulting from man-made levee construction and geologic 

abandonment are not the same in respect to time frame and other physical respects.  

However, the primary relationship of the river to the delta is the hydrologic link.  In this 

respect, the processes generate the same hydrologic condition, which is loss of riverine 

water, sediment and nutrients.  Therefore, in the following analysis, the loss and gain of 

wetlands with and without levees is derived from estimates of the natural geologic 

process of deltaic growth and abandonment. 

 

The geologic evolution of the Mississippi River delta has been described by a succession 

of workers, including the pioneering observations of Harold E. Fisk regarding the 

Mississippi River delta deposition (Fisk, 1944).   A widely accepted model of Mississippi 

deltaic evolution that has been developed and recently published by Coleman and others 

(1998) includes a single Gaussian-shaped curve to express the growth and decay of the 

delta as the hydrologic shift of the river channel occurs (Figure 11).  The model is one in 

which the Mississippi River changes position by abandonment and river capture, 

allowing the river distributaries in a different location to begin to form a new delta.  In 

the published model, delta growth and river capture are “in-phase” as both begin 

simultaneously, peak simultaneously and decay simultaneously.  The end of the cycle is a 

simultaneous occurrence of 100% river abandonment and 100% delta loss.  This model is 

widely accepted, but is a simplification of processes imposed on the model by use of a 

single curve representing both processes of river switching and deltaic growth.   
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The symmetrical Gaussian delta model is inconsistent with the actual Holocene record.  

Coleman and others (1998), for example, pointed out that the Lafourche and St. Bernard 

deltas are collapsing at a slower rate than the river’s abandonment of these deltas, which 

requires a lag between the river hydrology and wetland response.  The St. Bernard delta 

still has at least 25% of its delta in tact now, and yet abandonment by the Mississippi 

River was between 4000 - 2000 yr BP (Coleman and others, 1998). The model suggests 

that the St. Bernard delta should have been completely lost to transgression more than 

2000 years before the present.  Similarly, based on its age, the Lafourche delta should be 

mostly lost to transgression, but is over 80% significantly intact.  For this analysis, rates 

of delta growth or delta loss need to be estimated.  The classic Gaussian-curve of deltaic 

growth and abandonment would probably yield rates that are inappropriate, because 

hydrology and delta growth are combined into a single curve.  The published delta model 

curve was not used quantitatively.  The model used for this analysis, as will be described, 

assumes that delta growth and loss lag in time from the river capture and abandonment; 

that is, the delta curve is asymmetrical. 
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To establish rates of growth and abandonment, the three youngest deltas of the 

Mississippi River Holocene were examined; the Balize, Lafourche and St. Bernard.  Two 

interpretations of the age and areal extent of these deltas are given by Coleman and others 

(1998) and Saucier (1994).  The areal extent of the loss was measured off these maps and 

is given in Table 19 along with the age of the deltas.  Rates of loss were derived by 

dividing the area of loss of deltaic marsh by the time since abandonment. These rates 

represent the rate of deltaic marsh loss, including enclosed lakes and bays.   
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Table 19. Annual rates of growth and loss of three Mississippi River deltas 
estimated from geologic growth and abandonment.  Ages are those reported by 
either Coleman and others (1998)1 or Saucier (1994)2.  Maximum extent is the area 
measured off maps of deltas from the same reports.  The area of loss is taken from 
the same maps of deltas but is the area of delta complex no longer present.  Rates of 
loss or growth are annual rate of wetland loss in square miles (km2) per year.   The 
oldest age was assumed to be the time of delta switching and initiation of growth.  
The youngest age in the delta age range was assumed to be the time of 
abandonment.  The average values of growth and loss were used as a basis to 
calibrate the EFI and compute wetland loss over time due to construction of levees 
from 1812 to 1895.   

 
       Maximum Extent                  Wetland 
Age (Yr BP)       Duration    sq. miles (km2)       Loss        growth rate / loss rate 
          (years)         sq. miles (km2) / year  
 
Balize/Plaquemines Delta 
 
1000 – present1 1000      3,829 (9,917)   --              3.8 (9.7)      -- 
800 - present 2    800     --    --      --         -- 
 
Lafourche Delta 
 
2500 - 8001             1700           4,366 (11,308) 709 (1,836) 2.6 (6.5) 0.88(2.3) 
2000- 8002  1200                --  292  (756)    --         0.36(0.9) 
 
St. Bernard Delta 
 
4000 - 20001    2000           6,000 (15,540) 1787 (4,628)    3.0(7.8) 0.89(2.3) 
4500 – 20002       2500   --  2233 (5,783)      --        1.12 (2.9) 
 
Average rates  of St. Bernard and Lafourche deltas only          2.80 (7.3) 0.81 (2.0) 
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Because this analysis is of emergent wetland vegetation, it was necessary to adjust the 

marsh loss rates to the rates of loss of actual wetlands.  It was assumed that the marsh 

areas were 20% open water (20% is considered an optimal condition for WVA 

assessments).  The delta marsh rate was then multiplied by 0.8 to represent the rate of 

wetland loss or gain.  A 50 % correction was also applied because the Pontchartrain 

Basin occupies only the eastern half of the Balize/Plaquemines delta.   One final 

correction was made for the extent of levees, which only extend to Bohemia on the east 

bank of the Mississippi River.  Table 20 summarizes these adjustments.  The 1932-

wetland areas were prorated as leveed (77%) and un-leveed (23%) wetlands in the 

portion of the Pontchartrain Basin that was part of the Balize/Plaquemines delta.  This 

excluded the wetland areas south of Bohemia and an area referred to as the Biloxi marsh. 

The resulting wetland loss rate should represent a fraction of the delta loss rate 

attributable to the leveed portion of the Pontchartrain Basin, which if un-leveed would 

benefit from Mississippi River overbank flooding.  The assumption is that delta growth or 

loss would be uniformly distributed across the delta.  This condition is unlikely.  There is 

additional uncertainty by deriving short-term rates of change from “geologic rates”.  

Therefore, another approach was used to substantiate the rates estimated by the geologic 

history.   
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Table 20. Rate of delta complex gain or loss rate of wetland gain or loss in the 
impacted area of the Pontchartrain Basin.  Adjustments made to geologic delta loss 
or gain rates to estimate the rate of wetland loss to the leveed portion of the 
Balize/Plaquemines delta in the Pontchartrain Basin.   Rates are in square miles 
(km2) per year.   The rates of delta gain and loss are the average values taken from 
Table 19.   The correction for deltaic marsh to wetlands is 0.8.  The correction for 
the east half of the delta is 0.5.  The correction for the leveed portion of the 
Balize/Plaquemines delta in the Pontchartrian Basin is 0.72.  The resulting rates are 
the estimated rates of wetland loss and loss due to non-growth in the Pontchartrain 
Basin due to construction of Misssissippi River levees.

 
 
 
2.80 Sq. Miles/year *  0.8   *  0.5    *  0.72     =    0.81 Sq. Miles/year  
(7.3 km2)             (2.1 km2) 
 
 
 
.81 Sq. Miles/year *  0.8   *  0.5    *  0.72     =     0.23 Sq. Miles/year  
(2.1 km2)           (0.6 km2) 
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Figure 12.  Graph of the estimated wetland growth and loss rates for the portion of the 
Balize/Plaquemines delta impacted by Mississippi River levees within the Pontchartrain 
Basin.  The impact of the levees was to alter the Balize/Plaquemines delta from one of 
growth to one of abandonment.  The hachured area depicts the total impact of wetland 
loss, which includes actual wetlands loss and wetlands that were never allowed to 
develop due the cessation of delta growth. 
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The Biloxi marsh lies north of Bayou la Loutre and is a large portion of the abandoned St. 

Bernard delta in the Pontchartrain Basin.  It is unusual compared to most of the 

Pontchartrain Basin and even the entire coast of Louisiana.  The Biloxi marsh is a large 

area of wetlands with almost non-existent direct impacts of canals from either oil and gas 

or navigation.  The area also has had minimal impact by land reclamation.  In addition, 

his portion of the St. Bernard delta is not likely to have been significantly influenced by 

levees along the Mississippi River.   

 

The 1932 to1956, 1956 to 1974, 1974 to 1983 and 1983 to 1990 rates of wetland loss 

range from 0.3 sq. mile (.8 km2) per year to 0.59 sq. mile (1.5 km2) per year (Coast 2050, 

1999).  The Biloxi marsh was probably indirectly affected by navigation canals 

developed from 1944 to 1965.  Therefore, the period 1932 to 1956 is the period least 

affected by canals.  

 

The Biloxi marsh probably represents the most extensive area of the coast with the least 

anthropogenic impact.  The 1932 area of wetlands was 102,640 acres (41,159 hectares) 

and it represents both interior and fringe marsh.  It also includes approximately 56 % of 

the entire remaining St. Bernard wetlands in 1932.  The rate of loss from 1932 to 1956 is 

0.3 sq. miles (.8 km2) per year.  This implies that the geologic rate of wetland loss for the 

entire St. Bernard delta is 0.53 sq. mile (1.3 km2) / year (0.3/ 0.56 = 0.53).  This 

compares favorably to the geologically derived rate of wetland loss of  0.65 sq miles (1.3 

km2) /year when corrected for marsh to wetland loss rates for a whole delta (0.81 * 0.8 = 

0.65) and supports the model developed for this analysis. 
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Similarly, the geologically derived rate of wetland growth may be compared to 

historically documented sub-delta growth rates.  Roberts (1998) reports the growth of the 

Atchafalaya and Wax Lake Deltas of central Louisiana.  The combined flow through 

these deltas is 30% of the Mississippi River discharge.  The combined average growth 

rate of both deltas is 2.3 sq. miles (6.0 km2) per year.  This implies that delta growth at 

100% discharge is 7.7 sq. miles (20.0 km2) per year (2.3 / 0.3  = 7.7).  This is 267% 

greater than the geologically derived growth rate of 2.80 sq. miles (7.3 km2) per year.  

However, the Wax Lake and Atchafalaya delta rates do not include the 20-year lag time 

from the initiation of flow at the site of the deltas.  In addition, it is not known if the 

reported growth rates are sustainable over longer periods.  It is uncertain how these 

effects can be calibrated.  Therefore, the geologic rate is used for the analysis, but it 

should be noted that recent deltaic growth indicates that the geologic values may be lower 

than would be expected based on recent historical data.   

 

Figure 12 is a graph constructed to illustrate the two models used to assess the impact of 

Mississippi River levees.  The Y-axis represents miles per year of either wetland loss 

(positive values) or wetland gain (negative values) for the area of the Pontchartrain Basin 

impacted by levees.  The X-axis represents the time period analyzed in years.  From 1718 

to 1812, deltaic growth is assumed to be 0.81 sq miles (2.1 km2) per year at the calculated 

rate of wetland growth for a growing delta (Table 20).  In 1812, continuous levees are 

first constructed and the two models then follow different lines of the graph.  The 

hachured area between the two curves represents the predicted area of wetland loss and 

wetlands not created as predicted by the by the two models of growth and loss. 
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For the  “without levees” model, growth continues at the same rate until 1932.  Although 

uncertainty exists as to the degree or timing, it is generally believed that the Mississippi 

River is now in a suspended state of capture by the Atchafalaya River.  The Old River 

Control Structure prevents Mississippi River discharge from increasing into the 

Atchafalaya River.  The Atchafalaya River was recognized as a distributary of the 

Mississippi River as early as the 1500’s (Roberts, 1998).  Removal of logjams and 

construction of levees in the 19th century re-initiated and accelerated what otherwise 

would be a slower geologic process.   

 

The great flood of 1927 was chosen as the hypothetical point in time when the river 

capture would have likely been re-initiated, without anthropogenic alterations to the 

rivers.  It is logical that a great flood might have altered the logjams to allow more flow.  

The 1927 flood did flood the Atchafalaya Basin (Cowdrey, 1977).  The impact of the 

1927 flood was compounded by levees, but was also driven by significant precipitation 

throughout the Mississippi River drainage basin (Barry, 1997).   

 

After the flood, it is assumed that “geologic” river capture begins and, therefore, the 

deltaic growth rate is reduced.  The rate of reduction is based on the average overlap time 

calculated by the age of delta complexes reported by Coleman and others (1998) for the 

Holocene deltas of south Louisiana.  The average overlap is 350 years.  Since the 1927 

flood, 75 years have transpired, suggesting the river switching would have progressed 
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21%.  Therefore, the rate of growth (0.81) to rate of loss (0.23) was reduced by 21% by 

the year 2002 (1 * 0.79). 

 

For the model “with levees” (Figure 12), it was assumed that, by 1895, when the 

Mississippi River was effectively leveed, the portion of the Pontchartrain Basin impacted 

was in a condition of deltaic abandonment and was losing 0.23 sq. miles (0.59 km2) per 

year.  From 1812 to 1895, a linear interpolation was used to represent the transition from 

growth to loss.  The zero intercept is at 1880 and is the point in the model where the area 

impacted changed from a net growth state to a state of net loss.  From 1895 to 2002, the 

rate of loss stays constant even though greater rates of wetland loss have been 

documented (Figure 12).  However, it has been suggested that a significant portion of this 

loss is attributed to other impacts (Penland, 2001).  It is necessary that the model not 

exceed the historical rates of loss, which are lowest in the earliest time period.  From 

1932 to1956, the rate of wetland loss of the area impacted in the Pontchartrain Basin was 

1.2 sq. miles (3.1 km2) per year.   

 

The graph in Figure 13 depicts rates of loss or gain for the entire time period for the two 

models. The formulas described previously were then used to calculate the area of 

wetlands for either model.  The results of the models are shown in Table 21.  The total 

impact of Mississippi River levees in the Pontchartrain Basin is estimated by the models 

to be 141 sq. miles (365 km2).  
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The net loss rates were used to adjust the FCI variable so that the resulting FCU/acres 

loss matched those predicted by the model.  The HGM in this case was not used to 

predict the loss, but as means of comparing the apparent loss to other impacts analyzed 

through a common framework.  
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Table 21. Comparison of the areas of wetland models  ”with levees” and “without 
levees” for the impacted area within the Pontchartrain Basin due to Mississippi 
River levees.   The cumulative difference (141 sq. miles) between the two models is 
the net  impact in 2002 resulting from levees along the Mississippi River in the 
Pontchartrain Basin.  85% of the impact is due to wetlands that were prevented 
from developing.  15% is due to actual loss of existing wetlands.  The combined rate 
of loss is well below the estimated rates of wetland loss for the Pontchartrain Basin 
(see Figure 8), which implies other factors are contributing to wetland loss.  
 
 

 
 
 
 
 
 
 

 
 
Year        Without levees    With Levees  Cumulative   net loss rate     

all areas are  sq. miles (km2) 
 
1812   543 (1,406) 543 (1,406)   0  0 
 
1895  611 (1,582) 570 (1,476)   41 (106) 0.5 (1.3)/year 
 
1932  641 (1,660) 563 (1,458)   78 (202)        1.0(2.59)/year 
 
2002  684 (1,771) 543 (1,406)   141 (363)      0.9(2.33)/year 
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Table 22. Calibrated FCI values used for EFI calculation for Mississippi River levee 
impact.  FCI values are based on geologically derived annualized rates of  net 
impact due to wetlands lost and wetlands not alowed to develop.  FCI1, FCI2 and 
FCI3 were adjusted so that the resulting EFI generated rates of loss equal to those 
computed annually from the geologic rates.  FCI4, FCI5 and FCI6 were assigned 
one for the entire time period.  The annual effect on nutrients, sediments and 
external hydrology by Mississippi River levees is small, presumbly because these are 
geologic processes.  

 
 

1812 – 1895  1895 –1932  1932- 2002 
 
FCI 1         0.999     0.999   0.999 
 
FCI 2       0.9946   0.99872  0.9907  
 
FCI 3       0.999   0.999   0.999 
 
FCI 4 – FCI 6  = 1.0 all periods 
 

 

EFI  .99907   .99815   .99833 
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Figure 13 is the resulting graph of gross and net acres impacted by levee construction as 

assessed by the models of “with levees” and “without levees”. 

 

Note that the FCI values and the resulting EFI are all very close to ‘one’ and indicate 

very small annual reduction in functionality.  This might be expected because overbank 

flooding in an un-leveed condition probably occurs once every three to four years.  

During the non-flood years, there is zero functionality of overbank flooding in an un-

leveed condition.  The impact of levees would only be a real impact in years when the 

river would have actually had overbank flooding.  In addition, fresh water and nutrients 

have sources other than riverine water from overbank flooding.  Finally, as a general 

statement, delta building and delta abandonment (even when triggered by anthropogenic 

alteration) are geologic processes that, in general, are very slow compared to historical 

processes. 

 

Possibly the most significant result of the model is that the impact of levees on the 

Pontchartrain Basin was due more to the arresting of the process of delta building than to 

the triggering of loss of existing wetlands.  Both are significant.  However, 85% of the 

impact (120 sq. miles / 311 km2) is impact to wetlands that were never allowed to 

develop.  This is the predicted growth of the Mississippi River had it not been leveed.  

Only 15% (21 sq. miles / 54 km2) is due to loss of already existing wetlands once the 

geologic process of wetland loss was initiated by constructing levees.  This conclusion is 

driven by the observation that the delta cycle is not symmetrical;  that is, wetland growth 

seems to occur at a greater rate than wetland loss when river abandonment occurs.  If the 
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greater geological rates of growth were used, this would produce an even greater impact 

of wetlands not allowed to develop by construction of Mississippi River levees.  
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Figure 13. Impact of the construction of Mississippi River levees within the Pontchartrain 
Basin from 1812 to 1895.  Bold line is gross area impacted (348,000 acres / 139,548 
hectares).  Regular line is net FCU/acres loss.  Cumulative impact is estimated to be 
90,240 FCU/ acres  (36,186 hectares) including actual wetland loss and the cessation of 
delta growth. 
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Analysis of 1890 to 1940 Commercial Deforestation  

 

1900 to 1940 deforestation of upland forests 

 
The section titled “Commercial Logging” describes the general impact of deforestation in 

upland regions of the Pontchartrain Basin.  The primary impact relevant for this analysis 

is the loss of the keystone species of either the longleaf or loblolly pine trees.  Because 

the upland region is divided into sub areas dominated by each species and their recovery 

is different, the two upland forests are analyzed in separate areas.   

 

The longleaf pine forests were effectively logged 100% during the logging period.  Fire 

suppression management and lack of implementation of other forestry management 

techniques resulted in only minor re-forestation during the logging period.  Consequently, 

the FCI 6 variable is zero for the impacted areas, which results in an EFI equal to zero.  

All other FCI variables were equal to one, but do not influence the resulting EFI.  

Therefore, the analysis assumes that the clear-cut logging of longleaf pine was a complete 

loss of ecosystem function. 

 

The area of longleaf pine forest in the Pontchartrain Basin was taken from the Winters 

and other (1943) map of forests types.  The mapped area of longleaf pine is estimated to 

be 882,000 acres (353,682 hectares).  Description of the logging industry growth suggests 

that, initially, forests were logged at 1% per year to a climax of 6% per year.  The gross 

acres impacted were distributed over the 1900 to 1940 time period reflecting this growth.   
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Recovery of longleaf pine is based on Rosson (1984) estimates of longleaf pine timber 

remaining in the north shore region at that time.  The timber volumes equate to 15,400 

acres (6,175 hectares) in 1984.  It was assumed that this re-growth forest was not fully 

functional and the EFI was estimated to be less than one.  The FCI variables were 

assigned values comparable to an HGM assessment completed for a pine-flat forest in St. 

Tammany Parish by the U.S. Army Corps of Engineers (USACE, 2001). The FCI 

variables assigned for the recovered forest were: FCI1 = 0.65, FCI2  = 1, FCI3  = 0.8, 

FCI4 = 0.8, FCI5= 1 and FCI6 = 0.4. This results in an EFI = 0.72, which was the 

assumed functionality of the recovery by second growth forests.  This results in the 

present impact including recovery to be 870,968 FCU/acres (349,258 hectares).  It was 

also assumed that this areal extent did not change through 2002. 

 

Figure 14 is the graph depicting the gross and net FCU/acres loss and recovery for 

longleaf pine.  The maximum gross impact area is 882,000 acres (353,682 hectares).  

Because the EFI is equal to zero, the net FCU/acres are also 882,000 FCU/acres (353,682 

hectares).  The recovery reduces the net FCU/acres impact to 870,968 FCU/acres 

(349,258 hectares).  

 

The logging practices used for loblolly pine during the time period 1900 to 1940 were 

similar enough to that of longleaf pine to assign the same FCI variables.  The assumption 

is, again, that clear cut logging during the time period 1900 to 1940 was a complete loss 

of ecosystem function.  The gross impact area taken from Winters and other (1943) is 
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1,142,088 acres (457,977 hectares).  Because the EFI is zero, the resulting FCU/acres are 

also 1,142,088 acres (457,977 hectares) (Figure 15). 

 

The recovery of loblolly pine was more robust than longleaf pine.  This is principally due 

to the lack of dependence on fires, which were actively suppressed.  Also, the loblolly is 

faster growing than longleaf pine.   

 

Recovery of loblolly pine is based on Rosson (1984) estimates of longleaf pine timber 

remaining in the north shore region at that time.  The 1984 timber volumes equate to 

approximately half of the original forest (558,800 acres / 224,078 hectares).  It was 

assumed that this re-growth forest was not fully functional and the EFI was estimated to 

be less than one.  FCI variables were assigned values comparable to an HGM assessment 

completed for a pine-flat forest in St. Tammany Parish by the U.S. Army Corps of 

Engineers (USACE, 2001). The FCI variables assigned for the recovered forest were: 

FCI1 =0.65, FCI2  = 1, FCI3  = 0.8, FCI4 =0.8, FCI5= 1 and FCI6 =0.4.  This results in 

an EFI = 0.72, which was the assumed functionality of the recovery by second growth 

forests.  This results in the present impact including recovery to be 747,434 FCU/acres 

(299,721 hectares).  It was assumed that this areal extent did not change through 2002. 
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Figure 14.  Graph of the impact of FCU/acres loss from the impact of deforestation of 
longleaf pine forests within the Pontchartrain Basin from 1900 to 1940.  Gross area and 
net FCU/acres are equal because EFI is equal to zero.  Maximum gross or net FCU/acres 
are 882,000 FCU/acres (353,682 hectares).  Recovery reduces the impact slightly to 
870,968 FCU/acres (349,258 hectares) by 2002.  
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Figure 15.  Graph of the impact of FCU/acres loss from the impact of deforestation of 
loblolly pine forests within the Pontchartrain Basin.  Gross area and net FCU/acres are 
equal because EFI is equal to zero.  Maximum gross or net area is 1,142,088 FCU/acres 
(457,977 hectares).  Recovery reduces the impact slightly to 747,434 FCU/acres (299,721 
hectares) by 2002.   
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1890 to 1940 deforestation of wetland forests 

 

The section titled “Commercial Logging” describes the impacts associated with 

commercial logging of cypress-tupelo swamps from 1890 to 1940.  The primary impacts 

were loss of the keystone species cypress (FCI6) and hydrologic modification by 

construction of logging canals (FCI4).   All other FCI variables were assigned one for the 

entire period.   

 

The area impacted was taken from the forestry map of Winters and others (1943), but it 

was assumed that 10% was water and not forested wetlands.  The percentage of acres 

impacted per year was estimated from the published curve of cypress timber production 

for all of Louisiana, which peaked from 1910 to 1914 (Conner and Toliver, 1990). 

 

FCI6 was computed by assuming natural regeneration of the cypress occurred from 1890 

to 1940.  It was estimated that for a mature forest with a mature canopy to regenerate 

would require 150 years (assuming no hydrologic alteration).  This equates to an annual 

regeneration rate of 0.0066.  The equivalent regenerated area was computed using the 

actual areas of logging for the time period 1890 to 1940.  Due to the proliferation of 

nutria around this time, it was assumed that no regeneration occurred after 1940.  The 

equivalent of 141,184 acres (56,614 hectares) is estimated to have regenerated to maturity 

during the period from 1890 to 1940.  This equates to an average replacement of the 

keystone species of 18.6%.  Therefore, FCI6 was assigned a value of 0.186.   
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FCI4 is related to the modification of the internal hydrology.  For cypress logging in the 

Pontchartrain Basin, this impact was significant and widespread in the forested wetlands.  

Davis (1973) reports that logging canals were typically on grids or were radial, in which 

the canals were usually 300 feet (91 m) apart.  A simple, unidirectional grid with 300 foot 

spacing would suggest 17.6 linear miles (28.2 km) of canals were created per square 

mile.  If you assume these canals averaged two miles (3.2 km) in length, which appears 

typical from maps by Davis (1973), this suggests marsh fragments defined by canals were 

about 73 acres (29 hectares).  This magnitude of fragmentation should be considered 

severe.  The density of and fragmentation by logging canals is much greater than that 

created by oil and gas, and navigation canals in the Pontchartrain Basin. The density of 

logging canals is probably at least a ten-fold increase compared to these other canals.  In 

the analysis of the oil and gas canals in this study, FCI4 was assigned 0.9.  Without 

benefit of more information, the FCI4 was assigned 0.1 for the logging canals.  

 

The resulting EFI for 1890 to 1940 deforestation of wetland forests is 0.56, which 

estimates the cumulative FCU/acres loss to be 330,033 FCU/acres (132,343 hectares).  

Figure 16 is a graph of the gross area and the net FCU/acres loss for wetland forests.  

Rosson (1984) estimates 311,000,000 board feet (733,441 m3) of cypress existed in the 

Pontchartrain Basin in 1984.  This equates to less than 6,000 acres (2,406 hectares) of 

mature cypress, which suggest no significant recovery since 1940.  This is significantly 

less than the growth expected in the post-1940 period from trees allowed to re-generate 

(prior to the introduction of nutria).  However, logging has continued on second growth 
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cypress, which has apparently stagnated significant net recovery of the second growth 

cypress forest.   
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Figure 16.  Graph of the impact in FCU/acres loss from the deforestation of wetland 
forests within the Pontchartrain Basin from 1890 to 1940.  Gross area impacted is 
759,700 acres (304,640 hectares) and the net impact is 330,053 FCU/acres (132,351 
hectares).  The EFI is 0.56 during deforestation. Post-1940 recovery is not calculated due 
to introduction of nutria and continued harvests of cypress.   
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Combined impact of deforestation 

 

The total impact of commercial deforestation results from the combined impact on upland 

and wetland forests.  This requires annual summing of the gross acres impacted for the 

net FCU/acres loss and the combined recovery.  Figure 17 is a graph depicting the 

combined impact of commercial deforestation in the Pontchartrain Basin including 

longleaf pine, loblolly pine and cypress logging.  
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Figure 17.  Combined impact of Deforestation within the Pontchartrain Basin including 
longleaf pine, loblolly pine and wetland forests from 1890 to 1940.  Gross area impacted 
was 2,783,788 acres (1,116,299 hectares).  Net FCU/acres loss was 2,354,142 (944,011 
hectares).  Net FCU/acres loss with recovery is 1,948,456 (781,331 hectares) in 2002. 
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Analysis of 1932 to 1990 Dredging and Armoring 

 

Analysis of 1933 to 1985 canal dredging impacts  

 

The section titled “Dredging and Armoring of Wetlands” describes the dredging impacts 

of canals, including navigation canals and oil and gas industry access and pipeline canals.  

Impacts from canals in wetlands are typically categorized into direct and indirect impacts.  

Direct impacts are often considered the area converted from wetland to open water by 

direct removal of marsh.  Indirect impact is typically considered the area subsequently 

converted from wetland to open water by the hydrologic effect of the canals.  Direct 

impacts are generally measurable.  The indirect impact must be estimated.  The period 

analyzed was from 1933 to 1985, which is the most intense period of oil field 

development and navigational infrastructure development.  Figure 18 and Table 23 

summarize the results of this analysis. 

 

The direct impact of conversion to open water in the Pontchartrain Basin by oil and gas 

canals is 12,781 acres (5,125 hectares)  (Penland and others, 2000).  This is based on the 

classification of canals utilizing the wetland loss maps of Britsch and Dunbar (1996).  

These maps only delineate land from water and so do not distinguish wetland from 

upland.  However, the coastal plain and the specific areas analyzed here are dominated by 

wetlands.  These maps also do not include the direct loss of wetlands by conversion of 

wetland to upland by the canal berms (spoil banks).  Day and others (2000) suggest the 

direct impacts of canal berms are double the impact area of the canals themselves.   Thus, 
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the total direct impact of oil and gas canals is estimated to be 25,562 acres (10,250 

hectares), including the berms.  Penland and others (2001) also report direct loss of 1,280 

acres (513 hectares) by access channels.  Therefore, the total direct loss by oil and gas 

and access canalaccess channels is 26,842 acres (10,764 hectares).   

 

Penland and others (2001) report the direct impact of conversion to open water due 

navigation canals to be 6,787 acres (2,722 hectares).  This includes 3,250 acres (1,303 

hectares) of direct removal from the MRGO channel (MRGO technical Committee, 

2000).  The MRGO spoil bank impact should be added to the direct impact.  This is 

estimated to be 13,850 acres (5,554 hectares) (MRGO Technical Committee, 2000).  

They also report MRGO bank erosion to be 2,300 acres  (922 hectares) and a hydrologic 

impact loss to be 3,340 acres (1,339 hectares), but both these should be considered 

indirect impacts.   

 

The total direct impact of canals by removal or burial in the Pontchartrain Basin is 47,480 

acres (19,039 hectares) (see Table 23).  
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Table 23. Summary of the direct  impact of canals in acres (hectares) loss within the 
Pontchartrain Basin.  Oil and gas canals, access channels, and navigational canals 
are land to water conversions reported by Penland and others (2001).  Berm impact 
areas are assumed to be equivalent to the canal channel footprints.  The MRGO 
spoil bank area was reported by the MRGO Technical Committee (2000). 

 

Oil and gas canals (removal)        12,781  (5,125) 
 
Oil and gas canals (berms)             12,781  (5,125)  
 
Access Channels                                  1,280   (513) 
 
Navigational canals (removal)          6,787  (2,722) 
(3250 acres/1303 hectares of navigation canals are attributable to the MRGO) 
 
MRGO spoil (burial)                    13,850  (5,554) 
 
Total                                                47,480  (19,040) 
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These direct losses have resulted in the complete loss of the keystone species of marsh 

grass in the impacted area so that FCI6 is equal to 0.   All other parameters were assigned 

1, but the resulting EFI is 0, reflecting a complete loss of functionality.  The area of direct 

impact of oil and gas canals was proportioned to the discovery rate of oil and gas fields in 

the Pontchartrain Basin.  This was 8% for 1930 - 1939, 10% for 1940 - 1949, 23% for 

1950 - 1959, 15% for 1960 - 1969, 24% for 1970 - 1979 and 20% for 1980 - 1985, which 

includes the dominant period of oil field discovery and development.  The 17,100 acres 

(6,857 hectares) of direct impact of the MRGO are evenly distributed over the period of 

its construction from 1958 to1964.   

 

The indirect impact of canals was estimated using the EFI formula.  The two variables 

influenced by canals are FCI4 (internal hydrology) and FCI3 (external hydrology).  All 

other FCI variables were assigned 1 for the entire time period.   

 

FCI4 is a function of the alteration of the internal hydrology by creation of channels or by 

creating relief.  The FCI4 variable was generated by estimating the induced 

fragmentation of the marsh by canal construction. The footprint of a canal typically 

includes a channel and a berm.  The alteration of the internal hydrology is a function of 

the dimensions and distribution of this footprint.  Patterns of canal footprints vary 

depending on the objective of the canal’s construction.  The final mosaic of canal 

footprints is complex and difficult to define spatially and even more complex to define 

hydrologically.  Yet another level of complexity is added in trying to describe the imprint 

of these canals onto a pre-existing network of natural waterways.   
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Both the constructed canal footprints and natural waterways similarly fragment the marsh 

into sub-areas of continuous marsh.  The simplifying assumption for this analysis was 

that the fragmentation of the marsh by non-MRGO canals was spatially comparable to 

natural waterways.  If you exclude the MRGO, there are gross similarities between man-

made canals and natural waterways.  For example, distributaries have natural levees that 

parallel the banks similar to spoil banks.  Oil field canals often have branching patterns 

similar to dendritic patterns of natural drainage channels.  The widths of canals are 

comparable to the widths of bayous and small tidal passes.  Canals tend to be more 

uniform in width whereas natural waterways would be expected to have a range of large 

to small widths.  However, the data used for the area of natural waterways are based on 

waterways of sufficient dimensions to be mapped and therefore do not include the 

channels smaller than the mapping resolution.  Indeed, the mapping threshold for natural 

waterways and canals should be expected to be the same.  Finally, it is not a coincidence 

that bayous or tidal passes are often similar to oil field canals, because bayous and tidal 

passes are part of the navigation network of the marsh. The footprint area for man-made 

canals is the direct loss by removal and burial of marsh.  This is 30,380 acres (12,182 

hectares), excluding the MRGO.   

 

The MRGO dimensions are not comparable to natural waterways and must be adjusted 

for effect on fragmentation of the marsh.  The original dredge width of the MRGO was 

500 feet (152 m) and represents 3,250 acres (1,303 hectares) of wetland loss.  A typical 

oil field canal is 70 feet (21 m) wide.  The additional width of the MRGO does not make 
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it more of a barrier.  Therefore, the footprint area is reduced proportionally to a 70-foot 

(21 m) width, which is a reduction of the area by 86%.  The normalized channel area of 

the MRGO channel is 455 acres (182 hectares). The spoil bank area (13,850 acres / 5,554 

hectares) is normalized to 1,939 acres (777 hectares).  The total normalized MRGO 

footprint area is 2,394 acres (960 hectares). 

 

The total normalized footprint area for all canals is 32,774 acres (13,130 hectares).  The 

areas considered impacted in this analysis are the Coast 2050 mapping unit areas most 

impacted by canals as given in Table 24.  This excludes the Biloxi marsh and the north 

shores of Lakes Pontchartrain and Maurepas where canal impact is minimal. The total 

area of impact is 1,120,695 acres (449,399 hectares), of which 55% is land loss assumed 

to be wetlands in 1933.  The remaining 45% area is open water, which represents 501,660 

acres (201,165 hectares).  Adding the total normalized footprint area increases the area to 

534,434 acres (214,308 hectares) (6.5%).  Therefore, it is inferred that fragmentation was 

adversely increased by 6.5%.  This degree of fragmentation represents the end of the 

period of impact in 1985. FCI4 was therefore proportionately reduced from one in 1933 

to a minimum of 0.9 in 1985.   
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Table 24. Mapping unit areas analyzed for indirect canal impact.  Areas are for 
wetland extent in 1933.  Area for wetlands and total area are reported in Coast 2050 
- Appendix C and D (1999).   

Mapping Unit     Land  area      Total area  

    (wetland)               (wetland and water)

    acres (hectares) acres (hectares) 

Amite/Blind   143,970 (57731) 190,036 (76204)

   

East New Orleans LB  30,930 (12067) 45,638 (18300) 

South L. Borgne  23,900 (9584)  29,219 (11717) 

Central Wetlands  35,080 (14359) 45,559 (18269) 

Eloi Bay   32,880 (13184) 97,965 (39164) 

Bayou Sauvage  9,965 (3996)  14,994 (6012) 

LaBranche   12,130 (4864)  24,598 (9864) 

 

Caernarvon   73,730 (29566) 152,400 (61124) 

Jean Louis Robin  48,060 (19272) 110,000 (44110) 

American Bay   53,870 (21602) 143,400 (57503) 

Baptiste Collette  14,850 (5955)  33,700 (13513) 

Cubit’s Gap   50,040 (20066) 68,900 (27629) 

Pass a Loutre   49,880 (20002) 114,000 (45714) 

River aux Chenes  23,870 (9452)  28,986 (11623) 

Lake Lery   15,880 (6368)  21,330 (8553) 

 

TOTAL    619,035 (248,233) 1,120,695 (449399) 

Land (Wetland) %  55% 

Open water  %  45% 
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The functionality of FCI3 is a function of the alteration of hydrology to externally 

sourced water, which ultimately is the seawater of the Gulf of Mexico.  Long-term 

salinity was considered as a proxy for the hydrologic alteration.  However, most workers 

have concluded that annual salinity measurements of the wetlands or lakes of the 

Pontchartrain Basin indicate little or no long-term change in the annual salinity record in 

Lake Pontchartrain (Francis and Poirrier, 1993) or the Louisiana coast in general (Boesch 

and others, 1994).   

 

This is in spite of the fact that the marshes of St. Bernard and Plaquemines Parishes have 

undergone significant conversion to more saline habitats.  It is estimated that 38,020 

acres (15,246 hectares) of marsh and swamps have shifted to more saline habitats due to 

the impact of the MRGO alone (MRGO Technical Committee, 2000).  Short-term salinity 

changes have also been recorded along the corridor of the MRGO (MRGO Technical 

Committee, 2000).  It is also known that a saltwater wedge is occasionally present in the 

MRGO and influences significant portions of Lake Pontchartrain (Georgiou and others, 

2000).   

 

These impacts are not reflected in the long-term record of salinity.  It has been suggested 

that these shifts in habitat have occurred by alteration in the timing or extreme 

fluctuations in salinity, which annually or through longer-term are averaged into the 

salinity record (Boesch and others, 1994; Coastal Environments, 1984).  The salinity 

record, as it is now understood, is not an adequate proxy for the FCI3 (external 

hydrology).   
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Table 25. Estimated canal volumes within the Pontchartrain Basin used to estimate 
the increase in external hydraulic connection by canals.  This increase was used to 
estimate FCI3 for the EFI caculation of the impact of oil and gas, and navigational 
canals in the Pontchartrain Basin. 

 

Non-MRGO canals         140,784 acre-feet (173,769,691m3) 

MRGO channel and bank 186,200 acre-feet  (229,826,660m3) 

Intercoastal Waterway      7,380 acre-feet (9,109,134m3) 

 

 Total        334,364 acre-feet (412,705,485m3) 
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The parameter used to estimate FCI3 was an estimate of the increase in cross-sectional 

area of water bodies (Table 25).  This was done in a similar fashion to that just described 

for FCI4, but utilizing volume rather than area.  

 

It is estimated the direct impact area to open water by the non-MRGO canals by 1990 is 

17,598 acres (7,057 hectares).  These canals are dominated by canals of oil field 

dimensions, which are typically 8-feet (2.4 m) deep.  Therefore, the volume represented 

by these canals is estimated to be 140,784 acre-feet (173,769,691 m3).   

 

The MRGO channel is typically dredged to 40 feet (12.2 m) and is 4,080 acres (1,636 

hectares) including wetlands and shallow ponds (MRGO Technical Committee, 2000).  

The channel volume is 163,200 acre-feet (201,437,760 m3).  The erosion of the MRGO 

banks should also be included, which is reported to be 2,300 acres (922 hectares) of 

wetland (MRGO Technical Committee, 2000).  Assuming an average bank depth of 10 

feet (3 m) generates a volume of 23,000 acre-feet (28,388,900 m3).  The total MRGO 

volume is estimated to be 186,200 acre-feet (229,826,660 m3).   

 

The Intercoastal Waterway is 32.5 miles (52.0 km) long and 125 feet (38 m) wide by 15 

feet (4.6 m) deep.  This generates a volume if 7,380 acre-feet (9,109,134 m3).   

 

The total for all canal volumes is 334,364 acre-feet (412,705,485 m3). 
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The estimate of the increase in cross-sectional volume must now be compared to the 1933 

conditions.  In 1933, the 1,120,097 acres (449,158 hectares) of the impact area were 45% 

open water (501,660 acres / 201,165 hectares).  If it is assumed that the average depth is 4 

feet (1.2 m), the total volume is 2,006,640 acre-feet (2,476,795,752 m3).  The total 

volume increase of all canals (334,364 acre-feet / 412,705,485 m3) is a 16.7% increase in 

volume.  It is assumed that this 16.7% increase adversely affected the external hydrology.  

The FCI3 is assigned one in 1933 and is reduced proportionately with the volume 

increase to a minimum of 0.833 for an initial calculation.   

 

Calculation of the EFI by the indirect impact of canals was accomplished by decreasing 

the FCI3 and FCI4 functionality as direct impacts increased, while the area of impact by 

canals over time was decreased by the area of direct impact from 1933 to 1985.  FCI4 

was proportionately reduced from one to 0.935, with the acreage increased by direct 

impact from the period 1933 to 1985 (0 to 47,480 acres / 19,040 hectares).  The FCI3 

variable was proportionately reduced from one to 0.833 with the increase in cross-

sectional area by direct impact.  This produces a maximum reduction in the EFI of 0.932 

in 1985 with 17,352 FCU/acres (6,958 hectares) loss by indirect impact.  The impact area 

decreased from 619,035 acres in1932 to 571,679 acres in 1985  (from 248,233 to 229,243 

hectares).   

 

One final adjustment was made by re-calculating the FCI3 and FCI4 variables with the 

initial indirect impact results.  This is justified because the indirect land loss probably 

occurred early enough to trigger secondary effects on the internal and the external 
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hydrology variables.  This generated an additional 3,592 indirect FCU/acres (1,440 

hectares) loss.  The final total indirect loss is 20,944 FCU/acres (8,419 hectares).  The 

total direct loss remains 47,480 acres (19,040 hectares).  This produces a grand total of 

68,424 (27,438 hectares) (Table 26) for oil field and navigation canals impact.  Figure 18 

is a graph of direct, indirect and total FCU/acres lost over time.  The total acreage loss 

peaks in 1985 at 68,424 acres (27,438 hectares) when the EFI is 0.96336 and the gross 

impact area is 571,679 acres (229,243 hectares).  The loss remains constant from 1985 to 

2002.  

 

Generally, this analysis compares favorably with other published assessments of wetland 

loss by conversion to open water by canals.  In this analysis, 41,793 acres (16,759 

hectares) of the total 68,424 acres (27,438 hectares) is attributable to conversion to open 

water (26,631 acres / 10,679 hectares are attributable berms).  Penland and others (2001) 

report direct and indirect impact of conversion of wetlands to open water by all canals is 

37,561 acres (15,062 hectares), which is 10% less than this analysis.  However, they also 

attribute 54,514 acres (21,860 hectares) to altered hydrology from multiple impacts, 

which potentially includes an additional undetermined impact by canals.   

 

Boesch and others (1994) have suggested that, in general in coastal Louisiana, the total 

direct and indirect impact of wetland loss attributable to canals is 30% to 59%.  This 

suggests that canals in the Pontchartrain Basin, where total wetland loss from 1932 to 

1990 including berms is 214,986 acres (86,209 hectares), would range from 64,496 acres 

(25,834 hectares) to 126,831 acres (50,859 hectares).  The results of the total canal 
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impact in this analysis (68,424 acres / 27,438 hectares) is 32% of the total wetland loss 

from 1932 to 1990 by wetland conversion to water and by spoil (214,986 acres / 86,209 

hectares), which is near the low range suggested by Boesch and others (1994).  This is 

probably reasonable in that the Pontchartrain Basin, in general, has a lower density of oil 

field canals than other significant areas of the coast such as the Barataria-Terrebonne 

basin west of the Mississippi River. 

 

Turner (1997) concluded from a statistically strong empirical correlation between canal 

construction and rates of wetland loss in the Louisiana coast that “virtually all land to 

water conversion in the last 60 years” may be related to canal construction.  This 

conclusion has been challenged by Day and others (2000) based on possible statistical 

bias by the mapping unit size.  Nevertheless, the modeled results here do generate a 

strong correlation between canal construction and total wetland loss rates over time, even 

including the loss of wetlands due to levees on the Mississippi River.  The reason is that 

the levees along the Mississippi River emulate deltaic abandonment.  This geologic 

process is slow to change and likely to be uniform over the historical time period (1890 to 

2002).  Because geologic rate of loss is near constant, there would be no anomalous rate 

for a correlation.  The canal impacts are superimposed on this background loss and 

generate a climax in wetland loss with canal construction, which correlates with the 

overall peak of wetland loss in the Pontchartrain Basin.  Therefore, a temporal 

correlation, as Turner (1997) describes between canal construction and wetland loss, is 

consistent with the modeled results here.  However, the canals as modeled here only 

account for 32% of the overall land loss.   
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Examination of aerial photography of the marshes of the St. Bernard and Plaquemines 

Parishes reveal that there are a significant number of linear features, which are not 

represented on the land loss maps of Britsch and Dunbar (1996).  Britsch and Dunbar 

(1996) carefully explained the limits of mapping resolution utilized for the land loss 

maps.  There exists another scale of features, which have not been mapped and possibly 

should be considered.   

 

Many of these features are ditches or tracks, which probably do not add significantly as a 

direct impact.  However, the alteration of the hydrology by fragmentation (FCI4) may be 

more significant.  The possible origin of these features is trapper ditches (trenaisses), 

logging ditches, drainage ditches, marsh buggy tracks and others.  Marsh buggies were 

introduced in the 1930’s (Detro, 1978) and were widely used for seismic acquisition for 

oil and gas exploration during the peak of discovery and canal construction.  Indirect 

impacts of seismic acquisition or these other small-scale features in the marsh may 

account for some portion of the 54,514 aces (21,860 hectares) by “altered hydrology 

multiple” and may contribute to the temporal correlation between overall wetland loss 

and canals.  Generally, coastal workers have not assigned a loss category for seismic 

operations. 
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Table 26: Summary of results of oil and gas, access, and navigational canal impacts 
within the Pontchartrain Basin.   Direct impacts are loss of keystone species by 
either channel or berm footprint.  Indirect canal impact is the calculated reduction 
in functionality of FCI3 and FCI4 in the EFI formula.  The grand total is the 
combined direct and indirect impact of canals.  The overall impact may be 
underestimated because many smaller canals have not been included in the analysis 
of direct or indirect impacts. 
 

 
 
 

Direct Impact                                                          acres / hectares 
Spoil bank  

   Oil and Gas & Access channels 12,781 / 5,125 
   MRGO    13,850 / 5,553 

Sub- total    26,631 / 10,678  
 

                Direct removal 
Oil and Gas & Access canals  17,598 / 7,057 
MRGO      3,250 / 1,303 
Sub-total    20,848 / 8,360 
 
Sub–total (Direct impact)  47,480 / 19,027 

 
Indirect Impact EFI =  0.963* (1985)    20,994 / 8,418 FCU acres/hectares  
 
       *includes reduced FCI variable from initial indirect loss 
 
GRAND TOTAL (Direct impact acres/hectares and FCU acres/hectares) 

 68,424 / 27,438 
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Figure 18.  Graph of the impact of FCU/acres loss from the impact of canal dredging 
within the Pontchartrain Basin.  Gross area of indirect impact is reduced by direct impact 
wetland loss over time.  Direct loss is 47,480 acres (19,040 hectares).  The indirect loss is 
estimated to be a minimum of 20,994 FCU/acres (8,419 hectares).  Net FCU/acres is the 
sum of direct and indirect impact of canals, which is 68,424 FCU/acres (27,438 hectares).  
The estimate may be low because many smaller canals were not included in the analysis.  
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Analysis of 1932 to 1990 hydraulic clam shell dredging in Lakes Pontchartrain 

and Maurepas 

 

The section titled “Commercial hydraulic clamshell dredging” describes the history and 

general environmental impacts of hydraulic clam shell dredging in Lakes Pontchartrain 

and Maurepas.   The two impacts that are directly related to the FCI parameters used to 

calculate the EFI are the depletion of keystone species Rangia cuneata clams (FCI 6) and 

the reduction in water quality (FCI5).  All other FCI variables were assigned a value of 

one for the entire time period.   

 

The maximum gross impact area used in the analysis was the permitted areas of Lakes 

Pontchartrain (277 sq. miles / 717 km2) and Maurepas (55 sq. miles / 142 km2), which 

was linearly proportioned from the start of hydraulic dredging 1933 with zero gross acres 

to the peak production in 1975 with 332 sq. miles (212,478 acres / 85,204 hectares).  It 

was assumed that the impact peaked in 1975 and was constant until the prohibition of 

shell dredging in 1990.   

 

Water quality was primarily impacted by a reduction in water clarity.  Graphs of post-

dredging secchi dish transparency (Abadie and Poirrier, 2001) show roughly a 35% 

increase in transparency from the dredging period.  There is no pre-dredge transparency 

to use as a benchmark.  It was assumed that the post-dredge transparency represents the 

degree of water quality impact and so FCI5 was assigned a value of 0.65.  
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Based on the clam density change from 86/ yard 2  to < 1 / yard 2 ( 95/ m2 to <1/ m2), the 

occurrence of the mature keystone species (Rangia cuneata clam) was reduced at least 

95% from the 1950’s to the 1980s.  The documented post-dredging density is 125 / yard2 

(137 / m2), but includes the impact of the anoxic layer related to the Inner Harbor 

Navigational Canal.  Adjusting for this impact suggests that Rangia cuneata clam density 

without dredging should be 149/yard2 (164/ m2).  This implies that the overall decline of 

large clam density is 149/yard2 to <1/yard2 (164 / m2 to <1 / m2, which is at least a 

reduction of 99.4%.  Therefore, the FCI6 variable was assigned a value of  0.006 (0.6 %).  

 

Recovery from the shell dredging impact was assumed to be a 100% recovery in 1998 for 

both the keystone species and water quality for the entire lake area except the 105 sq. 

miles  (272 km2) impacted by the Inner Harbor Navigational Canal (Abadie and Poirrier, 

2000). 

 

Figure 19 depicts the results of the shell dredging impact analysis.  Impact begins in 1933 

and peaks in 1975.  The gross acreage impacted for both Lakes Pontchartrain and 

Maurepas is 212,478 acres (85,203 hectares) (44% of Lake Pontchartrain and 60% of 

Lake Maurepas).  The resulting EFI is 0.25 and results in a peak impact of 159,380 

FCU/acres (63,911 hectares) for both lakes.  This implies that the lakes in total were 

functioning at 65% of their capacity at the peak of shell dredging impact (159,380 

FCU/acres divided by 460,800 acres total area of the lakes), which is a 35% reduction in 

overall, lake-wide functionality. 
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Sikora (1981) estimates the overall benthic production was reduced to 32% in the areas 

actually dredged, which suggests an average lake-wide reduction of 14.1% for Lake 

Pontchartrain (32% * 0.44) and a reduction of 19.2% for Lake Maurepas (32% * 0.6).  If 

it is assumed that primary production is reduced proportionally to the reduction in Secchi 

dish transparency, then primary production would be reduced by 35% lake-wide.  

Another possible biological indicator is the decline in blue crab landings in Lakes 

Pontchartrain and Maurepas, which was 24% lower in the decade 1959 to 1968 compared 

to 1976 to 1985 (USACE, 1987).  All of these indications of biological change were 

measured during or after ongoing dredging impacts and, therefore, lack pre-dredge 

benchmarks. Nevertheless, they indicate that biological changes during the hydraulic 

dredging period were significant and that the overall 35% impairment to both lakes 

predicted by the model for hydraulic dredging is plausible. 

 

The 2002 residual impact shown on Figure 19 is 48,365 FCU/acres (19,394 hectares), 

which represents the net impact to the area inhibited from recovery due to the anoxic 

layer emanating from the Inner Harbor Navigational Canal.  
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Figure19.  Graph of the impact of FCU/acres loss from the impact of shell dredging in 
Lakes Maurepas and Pontchartrain within the Pontchartrain Basin.  Gross area impacted 
is 212,478 acres (85,204 hectares). Net impact is 159,380 FCU/acres (63,912 hectares). 
After banning of shell dredging (1984 & 1990) recovery reduces the impact to  48,365 
FCU/acres (19,394 hectares) by 1998.   
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Analysis of armoring 

 

Armoring around Lake Pontchartrain is described in the section titled “Dredging and 

Armoring of Wetlands”.  Table 12 provides a graph of the extent of armoring around 

Lake Pontchartrain over time.  It was assumed that the impact extended throughout the 

shoreface, which is approximately 200 feet  (61 m) in Lake Pontchartrain.  The gross area 

impacted, 1,099 acres (441 hectares), is small compared to all other impacts analyzed.  

This impact is probably significant for Lake Pontchartrain, but is relatively small 

compared to other impacts analyzed in the context of the entire Pontchartrain Basin.  The 

FCI variables reduced by the impact were the internal hydrology FCI4 and the sediment 

input FCI2.  Both these FCI variables were assigned a value of 0.5.  Because it was clear 

that this impact would not be significant, no additional refinement was made to the 

analysis.  All other FCI variables were equal to one.  This produced an EFI = 0.866.  The 

resulting FCU/acres loss from armoring is 147 FCU/acres (59 hectares).  Figure 20 is a 

graph of the gross acres and FCU/acres loss.  Because armoring is still in place, there is 

no recovery. 
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Figure 20.  Graph of the impact of FCU/acres loss from the impact of armoring of Lake 
Pontchartrain within the Pontchartrain Basin.  Gross area impacted is 1,099 acres (441 
hectares) assuming 200 feet (61 m) of shore face was impacted. Net impact is 147 
FCU/acres (60 hectares).  Recovery is not calculated because armoring is still in place. 
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Combined impact of dredging and armoring 

 

The total impact of dredging and armoring is the combined impact of shell dredging, 

canal dredging and armoring of the Lake Pontchartrain shoreline.  This requires annual 

summing of the gross acres impacted, the net FCU/acres loss and the combined recovery.  

Figure 21 is a graph depicting the combined impact of dredging and armoring.  
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Figure 21.  Graph of combined impact of shell dredging, canals (direct and indirect) and 
armoring within the Pontchartrain Basin.  Gross area impacted is 832,612 acres (333,877 
hectares).  Net loss is 227,828 FCU/acres (91,359 hectares).  Loss with recovery is 
128,635 FCU/acres (51,582 hectares).   
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Analysis of 1950 - 1989 Impact of Water Pollution 

 

The section titled “Water Pollution” describes sources of water pollution and some of the 

environmental impacts.  The water quality variable (FCI5) is used to evaluate the impact 

of water quality in the Ecosystem Function Index formula.  All other FCI variables are 

fully functional (FCI=1) for this impact analysis.  The water quality variable (FCI5) was 

calibrated by use of state reports of water quality impairment for waterbodies in the 

Pontchartrain Basin.   

 

The 1996 and 2002 waterbody impairment reports were used as reported in 305 (b) of the 

Louisiana Department of Environmental Quality reports (Louisiana Department of 

Environmental Quality, 1996 and 2002).  Degrees of support are given for various 

designated use categories, such as primary or secondary contact for water recreation.   

The category of support used here was that reported for impairment to “fish and wildlife 

propagation”.  The magnitude of support for “fish and wildlife” is based on several 

parameters, of which dissolved oxygen is primary.  The minimum supporting threshold is 

3 ppm dissolved oxygen (DO). The rating system is as follows:  

 

 

“Fully” supporting - The designated use requires that  

• no more than 10% of the samples analyzed do not meet the primary 

criteria (dissolved oxygen) 

OR 
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• no more than 30% do not meet the standard for temperature, pH, Chloride, 

sulfate and TDS 

OR 

• metals and toxics have less than 2 exceedances of chronic or acute criteria 

in the most recent consecutive 3 or 1-year period. 

 

“Partially” supporting - The designated use requires that  

• 10% to 25% of the samples analyzed do not meet the primary criteria 

(dissolved oxygen)  

OR 

•  between 30 - 75% do not meet the standard for temperature, pH, Chloride, 

sulfate and TDS 

 

“Not” supporting - The designated use requires that  

• more than 25% of the samples analyzed do not meet the primary criteria 

(dissolved oxygen) 

OR 

• more than 75% do not meet the standard for temperature, pH, Chloride, 

sulfate and TDS 

OR 

• metals and toxics have 2 or more exceedances of chronic or acute criteria 

in most recent consecutive 3 or 1-year period 
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These reports include the watershed size and degrees of support for 83 watersheds or 

waterbodies in the Pontchartrain Basin - representing 2,275,200 acres (912,355 hectares) 

of the Pontchartrain Basin.  Because most of the waterbodies are within wetlands, in most 

cases the watershed area is actually open water.  For example, Lake Pontchartrain 

“watershed” is given as two areas totaling 397,440 acres (159,373 hectares), which is the 

equivalent of the open water of Lake Pontchartrain (620 sq. miles / 1606 km2).   

 

Of the total reported area, 68 water bodies representing 2,124,800 acres (852,045 

hectares) (93%) have an assigned degree of support for fish and wildlife.  Of those rated, 

39 water bodies are either “Partially” supporting or are “Not” supporting, which 

represents 942,720 acres (378,030 hectares).  Each impaired watershed area (either 

“Partially” or “Not” supporting) was weighted based on the degree of support for fish and 

wildlife. “Partially” supporting was weighted as 18% (median of the range).  “Not” 

supporting was weighted as 25%.  The weighted total area for 1996 is 190,128 acres 

(76,241 hectares) of 942,720 acres (378,030 hectares), which is 20.2%.  The same 

procedure for 2002 produced a weighted area of 251,184 acres (100,724 hectares) of a 

total of 1,101,440 impaired acres (441,667 hectares) (25%).  These weighted areas 

represent the hypothetical percentage of the Pontchartrain Basin waterbodies with 100% 

impairment for fish and wildlife propagation.   

 

The weighted areas of impairment were the basis of calibration to the water quality 

variable (FCI5) at the points in time represented by the reports.  It was assumed that the 

weighted area of impairment represented the total ecosystem functionality index of all 
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water bodies in the Pontchartrain Basin at that time.  It should be noted that basing this 

analysis on the fish and wildlife impairment data forces the results to be significantly 

dependent on dissolved oxygen.  This is probably the best single indicator to use for 

ecosystem functionality and is primarily indicating nutrient loading of the waterbodies. 

Human health risk would likely require other characteristics to define the water quality.  

Chemicals such as DDT and metals can have an affect on fish and wildlife and would not 

be indicated by DO.   The fish and wildlife standard uses metals and toxics, but this data 

is probably not as complete or as reliable as DO.   

 

The impaired water data did not include of all of the open water in the Pontchartrain 

Basin.  In the years 1995 and 2002, the FCI5 variable was adjusted so that the EFI 

generated the same percentage of  impaired waterbodies for all waterbodies in the 

Pontchartrain Basin as the percentage of waterbodies reported in the (305)b reports for 

the Pontchartrain Basin.  This results in a FCI5 equal to 0.4 in 1995 (EFI=0.798) and 0.32 

in 2002 (EFI= 0.75).   

 

The water quality reports by the state also report the likely cause of impairment.  In 

reviewing this data, it appears that the major component is a combination of sewerage 

and storm water.  Industrial “point source” components appear to be less significant 

based on these reports.  Population is directly related to both storm water and sewage 

volume.  Therefore, as a straightforward method to extrapolate the water pollution level 

throughout the basin for the entire time period, the level of the gross area of impairment 

(impact) was proportioned as population increased.  The maximum gross area in 2001 is 
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1,101,440 acres (441,677 hectares) with an EFI equal to 0.75, which generates a loss of 

273,659 FCU/acres (109,737 hectares).  The resulting graph of FCU/acres loss (Figure 

22) represents an estimate of loss assuming gross area impacted increased directly with 

population levels while the degree of impact (EFI) was constant until 1995 and then rose 

to a level suggested by 2002 waterbody impairment data. 
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Figure 22.  Graph of the impact of water pollution and Pontchartrain Basin population.  
The maximum gross impact in 2002 is 1,104,000 acres (442,704 hectares). Net loss is 
273,659 FCU/acres (109,737 hectares).  Recovery is not calculated because impact is still 
occurring.  
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Discussion of Impact Analyses 

 

The goal of the impact analyses was to test the overall significance of the five proposed 

periods of anthropogenic activity that impacted the Pontchartrain Basin.  The analyses 

and results have been described in the preceding chapter.  The discussion here considers 

not just the numeric results, but also the context and a more complete assessment of these 

periods.  Table 27 and Figures 23 and 24 summarize the results of the analyses.  
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Table 27.  Summary of analyses of the proposed periods of activity resulting in 
significant impact within the Pontchartrain Basin.  Levee/Ridge is the settlement of 
natural levees and ridges.  Miss. River Levees is the impact of constructed artificial 
levees.  Deforest. is the commercial deforestation of pine and wetland forests. 
Dredging and armoring is the dredging of canals and Rangia shell, and armoring of 
Lake Pontchartrain’s shoreline.  Water pollution is an estimate of impaired water 
for fish and wildlife propagation.  The five periods impacted 76% of the basin and 
caused a loss of 49.7% of ecosystem functionality.  In 2002 it is estimated that the 
Pontchartrain Basin is functioning with 41.5 % less ecosystem function due to these 
anthropogenic impacts than in 1718. 
 
 

 Levee/ 
Ridge 

Miss. River
Levees 

Deforest. Dredging/ 
Armoring 

Water 
Pollution 

Total 

       
Gross Area 

acres 
 

122,989 
 

348,000 
 

2,783,788 
 

832,612 
 

1,104,000 
 

5,191,399 
(hectares) 49,319 139,548 1,116,299 333,877 442,704 2,081,751 
Gross % 2.0% 5.6% 45.1% 13.5% 17.9% 84.1% 
Gross area without overlap    76.0% 
       
       
Net Loss 
FCU/acres 

 
122,989 

 
90,240 

 
2,354,142 

 
227,828 

 
273,659 

 
3,069,827 

(hectares) 4,9319 36,186 944,011 91,359 1,097,737 1,231,000 
Net FCU % 2.0% 1.5% 38.1% 3.7% 4.4% 49.7% 
       
       
Net Loss With 
Recovery 

     

 
FCU/acres 

 
122,989 

 
90,240 

 
1,948,456 

 
128,635 

 
273,659 

 
2,564,948 

(hectare) 49,319 36,186 781,331 51,583 109,737 1,028,544 
Net FCU % 2.0% 1.5% 31.6% 2.1% 4.4% 41.5% 
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1718 – 1844 Natural Levee and Ridge Utilization 

 

The landscape loss of this impact was 122,989 acres (49,319 hectares) over 126 years, 

from 1718 to 1844, which is a modest loss rate of 976 acres (391 hectares) per year.  The 

loss was a complete loss of the levee and ridge habitat (EFI=0).  The levee and ridge 

areas of the basin continue to be the centers of commercial and residential development 

and, therefore, have had negligible recovery.  The loss represents just 2% of the total 

Pontchartrain Basin.  However, the time period was pre-industrial with a total population 

ranging from a few hundred to a maximum of 173,000.  At the close of the period, the 

population density was 18 people per square mile (11 people per km2).  In reviewing the 

chronological graphs and chronology, there are no other events that are likely to have had 

a comparable areal extent of impact.  From the standpoint of the overall Pontchartrain 

Basin, this impact represents a complete loss of the functioning levee ridge habitat, which 

served as the ecologic transition from the river to deltaic wetlands.   

 

1812 - 1895 Mississippi River severed from Pontchartrain Basin 

 

The total impact of Mississippi River levees on the Pontchartrain Basin was 90,240 acres 

(36,186 hectares) of which 85% is attributable to wetlands that were not allowed to 

develop.  The analysis assumes that levee development was the equivalent of deltaic 

abandonment and that geologic rates of gain and loss of older deltas are representative of 

the Balize/Plaquemine delta.  The areas impacted were wetlands that were leveed and that 

were part of the active deltaic plain.  This represents just 5.6% of the Pontchartrain Basin.  
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This impact occurred over 189 years from 1813 to the present.   The combined loss is a 

modest average loss of 481 acres (193 hectares) per year, which results in a cumulative 

loss of 1.5% of the Pontchartrain Basin.  Although the levees were first effectively 

developed in the 19th century, the impact has been principally in the 20th century.  

Consequently, during the 19th century, other ongoing impacts may have had a greater 

impact in the Pontchartrain Basin than the development of levees.  However, if you 

attribute the total accumulated loss to the period of levee construction, then levee 

construction is the greatest impact attributable to that time period.    

 

Development of Mississippi River levees altered the course of the primary geologic 

process - maintaining the deltaic wetlands of the Pontchartrain Basin - and, in so doing, 

altered the entire biological succession of the delta.  The change from a growing, 

prograding delta dominated by riverine freshwater to one of a deteriorating, transgressive 

delta dominated by tidal salt water is profound.  What this quantitative analysis suggests, 

however, is that, even though the process has been reversed, the processes are very slow 

geologic processes.  Therefore, the impact occurs at a slow rate lagging behind the time 

of initial development of levees.  This impact continues today and recovery is negligible.  

Engineered freshwater introductions, such as the Caernarvon freshwater diversion in 

Plaquemines Parish, may begin to generate recovery from this impact within the next 

decade.  
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1890 –1938 Commercial Deforestation 

 

Commercial deforestation resulted in an initial loss of 2,354,142 FCU/acres (944,010 

hectares) over a 50 year period, suggesting an initial functionality loss of 38% to the 

entire Pontchartrain Basin.  The impact was either complete (EFI=0) or significant (EFI= 

0.56).  The impact occurred over 45 % of the Pontchartrain Basin.  The average rate of 

loss is 47,082 acres (18,880 hectares) per year, but was undoubtedly much greater as the 

logging industry was maturing.     

 

Considering the size of the loss and the ecological significance of the longleaf pine 

savanna, deforestation probably represents the single greatest environmental loss to the 

Pontchartrain Basin.  The loss of the longleaf pine savanna is both significant in its areal 

extent and its ecological significance.  It has only a slight chance for marginal recovery.  

The associated prairie grass and biological diversity of the savanna is lost.  The loss and 

rarity of unique species, such as woodpeckers or pitcher plants, are just indicators of a 

complete loss of the savanna ecosystem.   

 

Loblolly pine has had a modest recovery by second growth forests.  The wetland forests 

were impacted less by deforestation because the ecosystem is not as dependent on the 

cypress tree for its functionality.   However, the recovery of cypress has been stagnant 

due to the introduction of nutria and by continued logging of second growth forests.   
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Commercial deforestation, considered altogether, represents not just the greatest impact 

of that period, but is the greatest environmental impact to the basin for the entire period 

from 1718 to the present.  Fortunately, it is also the impact that has had the greatest 

recovery.  In 2002, the loss with recovery is estimated to be 1,948,456 FCU/acres 

(781,331 hectares) suggesting that the current loss is 31% of the entire Pontchartrain 

Basin functionality.  

  

1932- 1990 Dredging and armoring of estuaries 

 

Dredging of canals and shell dredging, combined, have impacted a gross area of 13.5% of 

the Pontchartrain Basin.  Dredging and armoring are estimated to have resulted in a loss 

of 227,828 FCU/acres (91,359 hectares) over a 58 year period.  Less than 1% of this 

impact is attributed to armoring.  Clearly, armoring is not as significant and should not be 

categorized with the other periods of impact.  Dredging alone is still significant.  The EFI 

for hydraulic shell dredging from 1932 to 1990 is estimated to be 0.25, principally due to 

the loss of the mature keystone species of clam.  Hydraulic shell dredging depleted fossil 

clam shells and then prevented maturation of live clams.  159,380 FCU/acres (63,911 

hectares) loss is attributed to hydraulic shell dredging.  However, the cessation of shell 

dredging in 1984 (Lake Maurepas) and 1990 (Lake Pontchartrain) has allowed clams to 

recover so that, in 2002, the recovered impact is reduced to 48,365 FCU/acres (19,394 

hectares).  This 70% recovery represents the single largest percentage recovery of any 

impact analyzed.  Due to recovery of clams, the FCU/acres loss with recovery by 2002 is 

reduced from 3.7% to 2.1% of the basin.  
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68,300 FCU/acres (27,388 hectares) loss is attributed to dredging of canals by both direct 

and indirect impacts.  The FCU/acres loss represents 3.7% of the basin and a rate of 

3,928 FCU/acres (1,575 hectares) per year.  The impacts analyzed for canal dredging 

represent those captured by wetland loss maps by Britsch and Dunbar (1996).  These 

maps do not represent all land to water conversion for canals or ditches.  Wetland loss 

attributed to “multiple processes” by Penland and others (2001) probably represents 

additional wetland loss by small canals and other features not mapped by Britsch and 

Dunbar (1996).  More detailed mapping of channels or ditches of smaller size will 

probably increase the impact attributed to canals.   

 

1950 – 1989 (modified 1945 – 2002) Water Pollution 

 

The analysis of water pollution required an alteration to the proposed impact.  The 

proposed impact implied that water pollution may have peaked in the proposed period 

from 1950 to 1989 and that post-1989 water quality conditions were improving.  This 

postulation is apparently inconsistent with Louisiana’s 1996 and 2002 water body 

impairment data.  This data indicate that, in the Pontchartrain Basin, the area of impaired 

water and the degree of impairment increased from 1996 to 2002.  Large-scale events can 

affect water quality regionally within the Pontchartrain Basin.  Either 1996 or 2002 may 

be anomalous and this trend may not be representative of the longer-term trends in water 

quality.   It cannot be determined for certain from analysis of just these two data points 

(1996 and 2002) what the long-term trend in water quality has been.   
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One of the assumptions in the initially proposed impact period was that industrial 

pollution associated with the Mississippi River was significant, especially as the 

industrial corridor was developed in the 1950’s.  It is probably reasonable to assume that 

industrial pollution in the Mississippi River peaked shortly after the river industries 

developed and before the rise of environmental regulations in the early 1970’s.  However, 

through wise management or good fortune, the Bonnet Carré spillway was not opened 

from 1950 to 1973.  Even though there were three Bonnet Carré openings in the 1970’s, 

no major environmental impact from industrial sources has been documented.  Houck 

and others (1989) suggested that discharged effluent from shell dredging was the largest 

source of industrial pollution in Lake Pontchartrain.  This impact is principally turbidity 

and is addressed in the biological impact in the shell dredging analysis.   

 

The rise in waterbody impairment from 1996 to 2002 is probably not due to any increase 

in industrial sources of pollution.  What has continued to occur, though, is a rise in basin 

population and shifts in population to rural areas with lower quality sewage treatment.   

This was recognized by LPBF (1995).  The analysis here made the simplifying 

assumption that the gross water quality in the Pontchartrain Basin was simply 

proportional to the rise in population.  This is a different model than what was proposed.  

The modified period begins in 1945 and is continuing in 2002.  From 1940 to 1950, the 

population growth of the Pontchartrain Basin increased from 9,200 individuals per year 

(1900 to 1940) to 28,000 individuals per year (1950 to 1980).  This is a 300% increase in 

the rate of population growth.  In the post-1945 era, numerous indicators of reduced 
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water quality occur for fish, wildlife and people.  Most of these problems are attributable 

to stormwater or sewage.  The 1996 and 2002 waterbody impairment data show that this 

trend is continuing and is increasing.  The initially proposed period assumed that water 

pollution had peaked and was now improving.  The conclusion that may be drawn here is 

that serious water quality impairment started earlier than proposed and has not yet 

peaked.  A pattern of migration from the south shore to the north shore is well established 

(Howell, 1997).  The deficiencies of sewage treatment and stormwater management on 

the north shore are equally well established (Knecht and others, 1997; Boydston and 

others, 1999).  Water quality improvement has been made locally on the south shore of 

Lake Pontchartrain, but regionally may still be declining.   

 

The estimated gross area impacted by water quality in the Pontchartrain Basin is 

1,104,000 acres (442,704 hectares) or 17.8 % of the basin.  The cumulative impact from 

1718 to 2002 is a 273,659 FCU/acres (109,737 hectares) loss, which is 4.4 % of the 

basin.  No recovery is calculated because impact is still occurring.   

 

Combined impact of all Five Periods 

 

Figure 23 is a graph of the gross area of impact for all five periods.   The gross area curve 

has a Gaussian-shape, indicating that the combined areas grew slowly from 1718 to 1900, 

then quickly accelerated until 1940, and, thereafter, the rate slowed significantly.  The 

curve is still increasing in 2002, at which point the gross impact is 5,191,399 acres 

(2,081,750 hectares), which is 84.1% of the Pontchartrain Basin.  Because some of the 
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impacts occurred over the same portions of the basin, this value includes spatial overlap; 

i.e., some areas are counted twice.  Removing the overlap, the gross area impacted is 

76.0%.  This percentage should be considered the relative size of the “footprint” for the 

five periods of impact in the Pontchartrain Basin.  The 24% of the basin that is not 

considered to be impacted by the five periods includes Chandeleur Sound, Breton Sound, 

Mississippi Sound, Lake Borgne, Lake Catherine, Biloxi Marsh area, and other outer 

bays and ponds of the St. Bernard marsh. 
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Figure 23.  Graph of all five periods of activities of significant environmental impact 
within the Pontchartrain Basin from 1718 to 2002 including the combined gross area 
impacted, the Net FCU/acres loss and the net FCU/acres with recovery. The gross area in 
2002 is 5,191,399 acres (2,081,750 hectares), which includes overlapping areas from 
different impacts.  The net cumulative impact is 3,069,827 FCU/acres (1,231,049 
hectares).  The remaining impact in 2002 including recovery is 2,564,948 FCU/acres 
(1,028,544 hectares).  The Pontchartrain Basin total area of land and water is 6,173,000 
acres (2,475,293 hectares). 
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Also shown on Figure 23 are the Net FCU/acres for the five periods of impact, which 

also have a similar Gaussian-shaped curve with the same inflection points.  This curve 

represents the net impact of the five periods of impact.  FCU’s or “FCU/acres” are the 

hypothetical equivalent of acres of 100% loss of ecosystem functionality.   It is assumed 

that, in 1718, the Pontchartrain Basin was 100% functional.  Therefore, the combined 

five periods of impact have resulted in a cumulative loss by 2002 of 3,069,827 FCU/acres 

(1,231,000 hectares), which is equivalent to 49.5% of the Pontchartrain Basin.   This 

value should be considered the overall damage or degradation to the Pontchartrain Basin 

by the five periods of impact. 

 

Also shown on Figure 23 is the graph of the net FCU/acres including recovery of the 

Pontchartrain Basin following the impacts.  Recovery is apparent when the curves 

diverge in 1940, representing when second growth forests began to occur.  A drop in the 

impact is also seen in 1990, when shell dredging was banned  - allowing for the recovery 

of clams in Lake Pontchartrain.  However, from 1996 to 2002, the curve begins to 

increase due to the increase in impaired waterbodies in the basin.  The final net 

FCU/acres including recovery are 2,564,948 FCU/acres (1,028,544 hectares), which is 

equivalent to 41.3% of the Pontchartrain Basin.  This value is the combined residual 

impact of earlier activities and the ongoing impact of water pollution and construction of 

Mississippi River levees.  All other periods of impact are modeled to have ceased activity 

and impact prior to 2002.  The net FCU/acres with recovery indicate the current status of 

the ecosystem from the combined impacts over time considering the ecosystem’s post-

impact response.  
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This analysis suggests that the current Pontchartrain Basin is functioning at 58.7% of its 

full ecosystem potential in 2002.  This value may be compared to the description of land 

use for the Pontchartrain Basin based on 1995 aerial photography by Handley and others 

(2001).   They report 988,818 acres (396,516 hectares) of either “Agriculture/grassland 

barren” or  “Urban”.  Both of these should be considered 100% loss of habitat (EFI=0).  

Assuming everything else in the basin is 100% functional generates a maximum 

remaining functionality of 84% for the whole basin.  We can use the portions of the basin 

which have been virtually un-impacted by any anthropogenic activity to derive a 

minimum functionality.  The areas virtually un-impacted are Chandeleur Sound, Breton 

Sound, Mississippi Sound, Lakes Borgne and Catherine, and the Biloxi marsh, which 

represent 13% of the whole basin.  Assuming all other areas and habitats are completely 

lost implies that the minimum functionality is 13%.  The 59.7% is nearer the median 

(48.5%) than the end points of this range (13 % to 84%), but obviously is not tightly 

bracketed.  However, it is probable that upper and lower brackets are extreme values 

because neither includes information that would significantly shift these values toward 

the median.    

 

Figure 24 illustrates the incremental impacts of all five periods over time without 

recovery.  The largest impact is from commercial deforestation representing 76% of the 

combined impacts.  The other four impact periods combined account for the other 24%.  

The period from 1900 to 1940 was one of intense impact during which four of the five 

impact periods were either active or having a continued effect.  Prior to 1900, the rate of 
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impact was less than 5,000 FCU/acres (2,005 hectares) per year. From 1900 to 1938, this 

rate climbed to 129,000 FCU/acres (51,729 hectares) per year.  This is the equivalent of a 

complete loss of habitat area equivalent to 1/3 the size of Lake Pontchartrain per year.  
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Figure 24. Incremental impacts of the proposed five periods of significant environmental impact 
within the Pontchartrain Basin from 1718 to 2002.   X-axis is year.  Y-axis is FCU/acres loss due the 
anthropogenic impact from the indicated activities. The Pontchartrain Basin population is indicated 
with a dashed arrow.

(200,500  hectares)

(601,500 hectares)

(802,000  hectares)

(401,000  hectares)

(1,203,000 hectares)

(1,403,500 hectares)

(1,002,500 hectares)

176



  
 

 

177  
 
The analysis performed does indicate that the combined impact of the five periods 

probably represents the majority of the total impact to the Pontchartrain Basin for all 

anthropogenic impacts.  However, because four of the five represent only 24% of the 

cumulative impact of the five, it is possible that some other, unidentified impact might be 

greater than one of these lesser impacts.  This requires the unidentified impact to have a 

minimum of 90,240 FCU/acres (36,186 hectares) equivalent loss of habitat to the basin. 

 

The starting point for this analysis was European settlement of the Pontchartrain Basin.  

The population of the Pontchartrain Basin in Figure 24 illustrates the rise in population 

since European settlement.  Both the population and the total FCU/acres curves rise 

continuously from 1718 to 2002.  However, the magnitude of impact by the population is 

not constant over time.  The 1900 to 1940 period was clearly a period of intense 

exploitation of the basin with little regard to the environmental impact.  This trend is 

dramatically less after 1940, because the forest resources were generally depleted.  The 

current ongoing problem is water quality, which basically is driven by population 

increase and movement.  At this time, the model suggests that impact is proportional to 

the population. If recovery is included, then, starting in 1940, the net impact has declined 

in spite of a continued rise in population.   
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CONCLUSIONS 

 

Based on a chronological compilation of several hundred environmental impacts, five 

periods of anthropogenic activity are proposed to have resulted in the most significant 

impact to the Pontchartrain Basin from European settlement in 1718 to 2002.  The five 

periods of significant impact are: settlement of natural levees and ridges, construction of 

artificial levees along the Mississippi River, deforestation, dredging of estuaries and 

water pollution.  These selected activities were analyzed to estimate the impact to the 

Pontchartrain Basin environment.   The measure of habitat loss for the analysis is 

“Functional Capacity Unit/acres” (FCU/acres), which are the hypothetical equivalents of 

an area of 100% habitat loss based on a formula to estimate loss of ecosystem 

functionality. 

 

Analyses of these activities suggest that the net impact of these five periods is a loss of 

3,069,827 FCU/acres (1,240,210 hectares) representing an equivalent loss of 49 % of the 

ecosystem function while affecting 76% of the 9,645 sq. miles (24,980 km2) of the 

Pontchartrain Basin.  The impact of the five periods, including recovery, suggests that the 

Pontchartrain Basin is functioning at 59% of its potential in 2002.  This should be 

considered a maximum of the ecosystem functionality because many other impacts, 

although smaller, are not included in this estimate of ecosystem functionality.   
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The period of greatest loss of functionality to the environment was 1930 to 1940, when 

the Pontchartrain Basin was losing an equivalent of 201 sq. miles (521 km2) of habitat 

(2.1% of the basin) per year. 

 

The results of analysis of the individual periods of activities are:  

From 1718 to 1844, natural levee and ridge settlement resulted in the permanent 

loss of 122,989 FCU/acres (49,687 hectares) and the complete loss of the upland 

/wetland levee habitat.   

 

From 1812 to1895, the Mississippi River was hydrologically severed from the 

Pontchartrain Basin and resulted in a loss of 90,240 FCU/acres (36,456 hectares), 

of which 85% is attributable to wetlands that were not allowed to develop by 

suspension of delta growth.  This “impact from loss of growth” estimate would be 

greater if the larger geological growth rates from the Atchafalaya sub-deltas were 

used to estimate growth rates for the Balize/Plaquemines delta.  Only 15% of the 

estimated impact of levees (21 sq. miles / 54 km2) is attributed to wetlands loss, 

which implies a lesser role than often suggested for the modern loss of wetlands of 

the Mississippi delta.  Nevertheless, the overall impact of Mississippi River levees 

resulted in a profound shift in geologic processes from delta growth to loss.  The 

natural growth and loss processes occur at slow rates, but continue through 2002.   

 

The 1890 to1940 commercial deforestation resulted in, by areal extent, the greatest 

loss to the Pontchartrain Basin, in which the initial loss was 2,354,000 FCU/acres 
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(951,016 hectares).  This deforestation period includes of 882,000 FCU/acres 

(356,328 hectares) of longleaf pine upland forest, 1,142,000 FCU/ acres (462,510 

hectares) of loblolly pine upland forest and 330,000 FCU/acres (133,650 hectares) 

of cypress tupelo wetland forest.   Historical deforestation has also had the greatest 

recovery in areal extent compared to the other impacts.  By 2002, the FCU/acres 

loss is estimated to be 1,948,456 (789,125 hectares), suggesting that the current 

loss is 31% of Pontchartrain Basin functionality due to deforestation.  Considering 

the areal extent and the ecological significance, the longleaf pine savanna 

deforestation probably represents the single greatest environmental loss to the 

Pontchartrain Basin.   

  

The 1932 to 1990 dredging of canals and shell dredging combined for a gross area 

impact of 13.5%.  Dredging and armoring are estimated to have resulted in a loss of 

228,000 FCU/acres (92,340 hectares) over a 58-year period.  This includes 48,000 

FCU/acres (19,440 hectares) from direct impact of canals, 20,000 FCU/acres 

(8,100 hectares) from indirect impact of canals, 160,000 FCU/acres (64,800 

hectares) from Rangia clamshell dredging and 147 FCU/acres (60 hectares) from 

armoring.   Armoring of Lake Pontchartrain is a significant impact to Lake 

Pontchartrain, but has a relatively minor impact compared to the other events 

analyzed in the much larger Pontchartrain Basin.  Due to the recovery of the 

Rangia clams in Lake Pontchartrain by 1998, the FCU/acres loss due to dredging is 

reduced from 3.7% to 2.1% of the basin.  68,300 FCU/acres (27,661 hectares) loss 

is attributed to dredging of canals by both direct and indirect impacts.  However, 
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more detailed analysis of the extent of small canals and ditches may prove 

additional impacts to the wetlands.   

 

The analysis of water pollution required an alteration to the proposed impact.  The 

rise in waterbody impairment from 1996 to 2002 is probably not due to any 

increase in industrial sources of pollution.  The initially proposed period postulated 

that water pollution had peaked and was improving post-1989.  The conclusion 

suggested here is that serious water quality impairment started in 1945, and may 

still be increasing.  The gross area impacted is 1,104,000 acres (447,120 hectares) 

or 17.8 % of the basin and 48% of the waterbody area.  The cumulative impact 

from 1718 to 2002 is 274,000 FCU/acres (110,970 hectares) loss, which is 4.4 % of 

the basin.  No recovery is calculated because impact is still occurring.   

 

The traditional delta model of symmetrical growth and loss does not apply to the three 

youngest (Holocene) deltas of the Mississippi deltaic plain and, therefore, it was not 

utilized in the analysis of the impact of Mississippi River levees.  The model used for 

analysis of Mississippi River levee construction was based on actual apparent geologic 

rates of growth and loss of the St. Bernard and Lafourche delta complexes.  This results 

in a critically different model in which the rate of decay of an abandoned delta is 

significantly slower than the rate of deltaic growth.  In this model, the hydrologic cycle 

(river abandonment) is not in phase with the deltaic growth and decay.  This new model 

has broader potential application for understanding the physical and biological processes 

of the Mississippi delta cycle. 
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Extreme meteorological events occur frequently in the Pontchartrain Basin.  From 1902 

to 2002, there have been 41 years when there was at least one extreme event: hurricane, 

freeze, drought or high rainfall. By including the Bonnet Carré spillway openings for 

flood control, this yields a probability of 43% that at least one extreme event occurs 

annually, assuming events occur independently of each other.  

 

Tropical systems have, on average, impacted the basin every 4.6 years from 1718 to 

2002; but in the past one hundred years, hurricanes have occurred an average of every 

eight years.  From 1895 to 2002, extreme high rainfall years occurred an average of every 

13 years.  From 1895 to 2002, extreme low rainfall (drought) years occurred an average 

of every 13 years.  From 1930 to 2002, extreme freeze events occurred an average of 

every seven to eight years.  

 

The natural overbank flooding of the Pontchartrain Basin’s natural levee along the 

Mississippi River probably occurred an average of every three to four years before 

effective artificial levees were constructed.  Since 1927, one engineered crevasse opening 

and several Bonnet Carré spillway openings for flood control have occurred, on average, 

every 8.3 years.   

 

Development of a chronological record of environmental events for the Pontchartrain 

Basin provides a comprehensive inventory of events with potential to be causes and 

effects of impacts on the environment.  This provides a temporal framework, useful for 
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identifying correlations and testing of causality of processes, which may have affected 

the Pontchartrain Basin environment.   
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APPENDIX  A 

 

Chronological list of environmental events of the Pontchartrain Basin: 1718 - 2002 

 
1700’S 

1711  Hurricane (Ludlum, 1963 and USACE, 1972) 

1717  Mississippi River floods pre-settled New Orleans (Elliot, 1932) 

1718  New Orleans founded – timbering begins in surrounding swamps at site of city 

1718  Mississippi River floods New Orleans (Elliot, 1932) 

1719  Mississippi River floods New Orleans–Mississippi River at significant flood stage 
(Ludlum, 1966) 0.25 feet to 0.5 feet (0.07 to 0.5 m) water in New Orleans (de 
Villier, 1920)  

1722  Hurricane - New Orleans re-built (Colten, 2000; Stone, Grymes, Dingler and 
Pepper, 1997; and Ludlum, 1963) 

1723  Hurricane (Stone, Grymes, Dingler and Pepper, 1997) - Nearly all buildings in 
New Orleans were destroyed (USACE, 1972) 

1724  Lower Mississippi River at flood stage (Elliot, 1932) 

1732  “Major” hurricane, year uncertain (Dunn and Miller, 1964) 

1735  Mississippi River floods New Orleans (Davis, 1993 and Elliot, 1932)  

1740  Hurricane (Miller, 1916 and Scramuzza, 1930) 

circa 1750 Water Lettuce (Pistia strattiotes) probably introduced in the 1700’s (USACE, 
Aquatic plant website, www.saj.usace.army.mil/conops/apc/weed_bio.html). 

1764  Bayou Manchac (Iberville River) cleared of logs to make more navigable (Willie, 
1999) 

1766  (January) severe winter freeze (Ludlum, 1966) 

1767 - 1768 Severe winter freeze (Ludlum, 1966) 

1770   Lower Mississippi River at flood stage (Elliot, 1932) 

1770  By 1770, first two navigation canals of the settlement were constructed – Canal 
Bellisle near Destrehan and Canal Gentilly south of Lake Lery (Davis, 1973)  
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1771 - 1772 Severe winter freeze (Ludlum, 1966) 

1772  Hurricane (Ludlum, 1963) 

1773  Large fish kills on Bayou Manchac presumed to be due to low water during the 
“dry season” (Willie, 1999) 

1775  Mississippi River floods New Orleans (Davis, 1993 and Elliot, 1932) 

1776  Hurricane (USACE, 1972)   

1778  Hurricane - Port of Balize destroyed (Williams and others, 1992, and Ludlum, 
1963) 

1779  Hurricane (Stone, Grymes, Dingler and Pepper, 1997; Ludlum, 1963; and 
Scramuzza, 1930) 

1779  Mississippi River flood likely – Amite R. flooded severely (Scramuzza, 1930) 

1780  Hurricane - every vessel sunk in vicinity of Mississippi River (USACE, 1972; 
Din, 1988 and Ludlum, 1963) 

1780  (February) Severe winter freeze (Ludlum, 1966) 

1781  Hurricane (Dunn and Miller, 1964) 

1782  Mississippi River floods New Orleans (Davis, 1993; Hoyt and Langbein, 1955; 
and Din, 1988) 

1784  Severe winter freeze, ice flows in Mississippi River reach the Gulf of Mexico 
(Ludlum, 1966) 

1785  Mississippi River floods New Orleans (Davis, 1993 and Elliot, 1932) 

1788  Mississippi River floods Baton Rouge (Meyers, 1976) 

1791  Mississippi River floods New Orleans (Davis, 1993 and Elliot, 1932) 

1793  Hurricane (USACE, 1972) 

1794  Hurricanes (two hurricanes in one season) (Din, 1988 and Ludlum, 1963) 

1796   Mississippi River floods New Orleans (Elliot, 1932) 

1797  Carondelet Canal (Old Basin Canal) dug from French Quarter to Bayou St. John -
1.57 miles (2.5 km) long, 70 feet (21.3 m) wide and 7 feet (2.1 m) deep (Davis, 
1973) 

1797   Lower Mississippi River at flood stage (Elliot, 1932) 

circa 1798 Canal dug from Fauberg Marigny to Port Pontchartrain   

1799  Mississippi River floods New Orleans (Davis, 1993 and Elliot, 1932) 
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1800’s 
1800  Severe winter freeze (Ludlum, 1966) 

1800  Hurricane (USACE, 1972) 

1803  Last American Bison (Bison bison) in Louisiana killed near Monroe, Louisiana 
(St. Amant, 1959), probably eliminated earlier in Pontchartrain Basin 

1804  May 4th tremendous rain event in the New Orleans region (Darby, 1816) 

1805  Bayou St John and Carondelet Canal re-dredged (Chase, 1960) 

1809  Lower Mississippi River at flood stage (Elliot, 1932, and Hoyt and Langbein, 
1955) 

1809  Congressional appropriation to deepen the Carondelet Canal - possibly never 
completed (USACE, Engineers Report Index, 1866 - 1912) 

1811   Lower Mississippi River at flood stage (Elliot, 1932) 

1811  Hurricane (USACE, 1972) 

1811 and 1812 New Madrid Earthquake - may have triggered bank instability of the 
Mississippi River and introduced significant sedimentation (Lower Mississippi 
River Sediment Study, 1999) 

1812  Hurricane (Stone, Grymes, Dingler and Pepper, 1997) - severe damage in New 
Orleans (USACE, 1972 and Ludlum, 1963) 

1812   Mississippi River Levees first completed from Caernarvon to Baton Rouge 3 feet 
(.9 m) high (Elliot, 1932) 

1813   Lower Mississippi River at flood stage (Elliot, 1932) 

1814  Bayou Manchac temporarily blocked on order of Andrew Jackson 

1815   Lower Mississippi River at flood stage (Elliot, 1932) 

1816  Mississippi River floods New Orleans (Davis, 1993 and Elliot, 1932) 

1817   Lower Mississippi River at flood stage (Elliot, 1932) 

1819  Hurricane (Ludlum, 1963) 

1821  Hurricane (USACE, 1972 and Ludlum, 1963) 

1822  Hurricane (Ludlum, 1963) 

1823  Mississippi River floods New Orleans (Davis, 1993, Hoyt and Langbein, 1955 
and Elliot, 1932) 

1824   Lower Mississippi River at flood stage (Elliot, 1932) 

1826 - 1928   Bayou Manchac permanently blocked flow of Mississippi River (Willie, 
1999) 

1826   Lower Mississippi River at flood stage (Elliot, 1932) 
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1827  Massive deforestation begins along Mississippi River banks - due to need for 

firewood for fuel and to reduce river snags (Colten, 2000) 

1828  Mississippi River floods New Orleans – Carrolton Gauge 15.2 feet (4.6 m) (Elliot, 
1932) 

1830  Pontchartrain Railroad constructed to New Orleans south shore lakefront (Reed, 
1966) 

1830  Hurricane severely damaged Port Pontchartrain (Reed, 1966) 

1831  Hurricane (Din, 1988) - significant damage from Baton Rouge to Pointe a la 
Hache (USACE, 1972 and Ludlum, 1963) 

1831  Riverboat Captain Henry M. Shreve dredged the lower channel of the Turnbull 
Bend oxbow cut-off at Old River altering the flow between the Red River, 
Atchafalaya River and the Mississippi River so that the Atchafalaya River begins 
to capture Mississippi River flow (Cowdrey, 1977 and Winkley, 1977) 

1832  Lower Mississippi River at flood stage - Carrolton Gauge 13.0 feet (4 m) (Elliot, 
1932) 

1832 - 1844 New Basin Canal dug to West End – 6.65 miles (10.6 km) long, 60 - 100 feet 
(18 - 30 m) wide and 9 feet (2.7 m) deep (Davis, 1973; Chase, 1960 and Reed, 
1966) 

1836   Lower Mississippi River at flood stage (Elliot, 1932) 

1837  Racer’s Hurricane - New Orleans flooded and numerous boats swept into Lake 
Pontchartrain (USACE, 1972 and Ludlum, 1963) 

1839  State of Louisiana removes massive 30-mile (48 km) logjam on the Atchafalaya 
River - dramatically increases the flow of the river and accelerates its attempted 
capture of the Mississippi River (Cowdrey, 197) and USACE website – Old River 
structure) 

1840   Mississippi River floods New Orleans - Carrolton Gauge 14.0 feet (4.3 m) (Elliot, 
1932) 

1842  By 1842, 21 small drainage canals constructed, draining the natural levee of the 
Mississippi River south of New Orleans (Davis, 1973) 

1843   Mississippi River floods New Orleans (Elliot, 1932) 

1843   February 14 and 15, Small earthquake centered near New Orleans - Intensity III 
on Mercalli scale (Stover and others, 1987) 

1844  Mississippi River floods New Orleans – Carrolton Gauge 14.5 ‘(Davis, 1993) 

1846  Hurricane - Balize, at the mouth of the Mississippi River, was struck (USACE, 
1972)   

1847   Lower Mississippi River at flood stage (Elliot, 1932) 

1848  Hurricane (Ludlum, 1963) 

1848  Man-made Mississippi River Cutoff (Winkley, 1977) 
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1849  Mississippi River floods New Orleans – Carrolton Gauge 15.2 feet (4.6 m) 

(Davis, 1993 and Elliot, 1932)  

1849 - 1850 Suave Crevasse in New Orleans area  - 17 miles (27.2 km) up river of New 
Orleans (Davis, 1993).  Colten (2000) reported an estimate of 43% of river 
flowing into Lake Pontchartrain in 1850. 

1849  Federal passage of the Swamp Lands Act of 1849 - grants “swamps and 
overflowed lands” to Louisiana and encourages agricultural “reclamation” by 
levees and drainage (Colten, 2000) 

1849  State of Louisiana re-routes Atchafalaya River past the Raccourci Cut-off, 
enhancing discharge on the Atchafalaya River (Lower Mississippi River Sediment 
Study, 1999) 

1850  Weeping Willow (Salix babylonica) and Chinese Tallow trees (Sapium sebiferum) 
introduced to New Orleans area (Seidenberg, 1990)  

1850   Lower Mississippi River at flood stage - Carrolton Gauge 13.8 feet (4.2 m) 
(Elliot, 1932) 

1851   Lower Mississippi River at flood stage - Carrolton Gauge 15.4 feet (4.7 m) 
(Elliot, 1932) 

1852  $25,000 appropriation to build Lake Pontchartrain Harbor at Milneberg (USACE, 
Engineers Report Index, 1866 - 1912, vol. 1) 

1852  Hurricane (Ludlum, 1963) 

1852  Congress first authorized improvements in Lake Pontchartrain (USACE, 1951) 

1853  Great Northern Railroad completed from New Orleans to Jackson, Mississippi 
(route between Lakes Maurepas and Pontchartrain) - Mexican Great Railroad 
completed from New Orleans to Shell Beach at Lake Borgne (Reed, 1966 and 
Bayley, 1853) 

1854   Lower Mississippi River at flood stage - Carrolton Gauge 14.7 feet (4.5 m) 
(Elliot, 1932) 

1855  Hurricane (Ludlum, 1963) 

1856  Hurricane (Din, 1988) - 13” of rain in New Orleans with minor damage in New 
Orleans (USACE, 1972 and Ludlum, 1963) 

1858  Bell and LaBranche crevasses open (Debow’s Review, 1859) - 52 miles (83.2 km) 
of Great Northern Railroad track flooded (Odum, 1961) Carrolton Gauge 15.1 
feet (4.6 m) (Elliot, 1932) 

1859  Bonnet Carré crevasse open (Davis, 1993) - 17 miles (27 km) of Railroad flooded 
(Odum, 1961)  – Carrolton Gauge 15.6 feet (4.7 m) (Elliot, 1932)  

1860  Hurricane (Stone, Grymes, Dingler and Pepper, 1997) - New Orleans lakefront 
flooded (USACE, 1972 and Ludlum, 1963) 

1862   Lower Mississippi River at flood stage - Carrolton Gauge 15.9 feet (4.9 m)  
(Elliot, 1932) 



  
 

 

189  
 
1862  Cubit’s Gap, a man-made crevasse of the Mississippi River, starts a sub-delta that 

later becomes the Delta National Wildlife Refuge (Bragg, 1977; Coleman, J. and 
S. M. Gagliano, 1964) 

1865   Lower Mississippi River at flood stage (Elliot, 1932) 

1865  Hurricane (Ludlum, 1963) 

1866  Invention of modern window screens to keep mosquitoes out (Scientific 
American, 1866) 

1867   Lower Mississippi River at flood stage (Elliot, 1932) 

1867  Hurricane (Ludlum, 1963) 

1868   Lower Mississippi River at flood stage (Elliot, 1932) 

1870  House (English) Sparrow (Passer domesticus) first introduced in New York in 
1850 - spreads to Louisiana 1870 (Lowery, 1974) 

1870  L&N Railroad built across Bayou Sauvage Refuge area from New Orleans to 
Mobile, Ala. (Odum, 1961) (Formerly New Orleans -Mobile RR, now the L&N 
RR) 

1870  Lake Borgne Canal (Violet Canal) dug from Mississippi River levee to Bayou 
Dupre  near Lake Borgne – 7.5 miles (12 km) long, 85 feet (26 m) wide and 7 feet 
(2.1 m) deep (Davis, 1973) 

1871  Minor crevasse at Bonnet Carré (Davis, 1993) 

1871   Lower Mississippi River at flood stage - Carrolton Gauge 15.4 feet (4.7 m)  
(Elliot, 1932) 

1872  Hurricane - near Mississippi River delta (Neumann and others, 1981; and 
Williams and others, 1992) 

1874  Lower Mississippi River at flood stage - Carrolton Gauge 15.7 feet (4.8 m) 
(Elliot, 1932) 

1874 - 1883 Bonnet Carré crevasse open (Davis, 1993) - active for 10 years  

1874  Baptiste Collette Crevasse (natural) breakthrough Mississippi River starting a 
sub-delta (Coleman, J and S. M. Gagliano, 1964) 

1880’s  Bayou Terre aux Boeufs and Bayou la Loutre connection to the Mississippi River 
severed (Roberts and Stone, 1998) 

1880  Severe winter (Din, 1988) 

1880’s Two canals constructed at Olga along the east bank of the Mississippi River 
(Davis  and others, 1981) 

1881   Lower Mississippi River at flood stage - Carrolton Gauge 12.5 feet (3.8 m) 
(Elliot, 1932)  

1881   Severe winter (Din, 1988) 
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1881  Mississippi River mouth deepened by Ead’s jetty from 6 - 10 feet to 15 feet (1.8 - 

3.0 to 4.6 m) (Barry, 1997 and USACE, 1942) 

1882  Hurricane (Williams and others, 1992) 

1882  April 12, Small earthquake centered near New Orleans – Intensity III on the 
Mercalli scale (Stover and others, 1987) 

1882   Lower Mississippi River at flood stage - Carrolton Gauge 14.9 feet (4.5 m) 
(Elliot, 1932) 

1882  Crevasse at Story’s Plantation (Mathew, 1966)  

1883   Lower Mississippi River at flood stage - Carrolton Gauge 15.4 feet (4.7 m) 
(Elliot, 1932) 

1883  New Orleans & Northeastern railroad and bridge built across Lake Pontchartrain - 
known locally as “the trestles” (Reed, 1966) 

1884   Lower Mississippi River at flood stage - Carrolton Gauge 15.6 feet (4.8 m) 
(Elliot, 1932) 

1884  Tangipahoa River de-snagged (no dredging) (USACE - NOD website, 
 www.mvn.usace.army.mil/eng2/edsd/proj_maps/1-33a.htm) 

1886   Lower Mississippi River at flood stage - Carrolton Gauge 13.8 feet (4.2 m) 
(Elliot, 1932) 

1887  Hurricane (Stone, Grymes, Dingler and Pepper, 1997) 

1888  Hurricane New Orleans (USACE, 1972) 

circa 1888 Water Hyacinth (Hyacinthus orientalis) introduced to south Louisiana 
possibly through the Cotton Exposition in New Orleans (Seidenberg, 1990) 

1889  Hurricane at Mouth of the Mississippi River (USACE, 1972) 

1890   Lower Mississippi River at flood stage - Carrolton Gauge 16.1 feet (4.9 m) 
(Elliot, 1932) 

1890’s Alligator Weed (Alternanthera philoxeroides) is a submersed aquatic perennial 
introduced to the U.S. from South America. (USACE Aquatic plant website, 
www.saj.usace.army.mil/conops/apc/weed_bio.html).   

1890 - 1925 peak of cypress “clear-cut” logging around Lakes Maurepas and 
Pontchartrain (Mancil, 1972) 

1891  Garden Island Bay Crevasse (natural) breakthrough Mississippi River starting a 
sub-delta to become Pass a Loutre Wildlife Management Area (Coleman, J and S. 
M. Gagliano, 1964) 

1892   Lower Mississippi River at flood stage - Carrolton Gauge 17.3 feet (5.3 m) 
(Elliot, 1932) 

1892  Crevasse in St. Bernard Parish near Terre Boeufs (Din, 1988) 
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1893  Lower Mississippi River at flood stage - Carrolton Gauge 17.4 feet (5.3 m) 

(Elliot, 1932) 

1893  Mississippi River flood Crevasses in St. John and Ascension Parishes (Chief of 
Engineers, 1894) 

1893  Hurricane -severe damage, Storm passed between New Orleans and Port Eads 
(USACE, 1972) 

1893  Hurricane severely damaged lighthouse at Chandeleur Islands (Williams and 
others,  1992) 

1893 – 1895 Mandeville’s first Seawall built of heart pine (Earth Science Inc, 1994) 

1895  Severe winter freeze (Beyer, 1900) 

1895  Mississippi River effectively leveed (approximately 13 feet / 3.7 m) from Upper 
Pontchartrain Basin– end of Mississippi spring floods into Lake Pontchartrain 
(Winkley, 1977) 

1895  Low water in Mississippi River (USACE, 1942) 

1895  First reports of high salinity (360 PPM) in Mississippi River (USACE, 1942) 

1895   Once abundant in Louisiana the Passenger pigeon (Ectopistes migratorius) 
becomes extinct (Oberholser, 1938) 

1897   Lower Mississippi River at flood stage - Carrolton Gauge 19.2 feet (5.8 m) 
(Elliot, 1932) 

1897  Hurricane hit Port Eads (USACE, 1972) 

1899  Severe winter freeze, Ice flows in Mississippi River reached Gulf of Mexico 
(Ludlum, 1966) 
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1900’s 
Early 1900’s The Pointe a la Hache Relief Canal was dug parallel to the Mississippi 

River (Davis and others, 1981) 

1900 - 1915  “modern” storm water drainage canals and pumps using the famous “AB 
Wood  Screw Pump” to prevent New Orleans from flooding; i.e., start of major 
pumped storm water pollution events 

1900   The Carolina Parakeet and the closely related subspecies – the Louisiana parakeet 
(Conuropsis carolinensis ludoviciana) become extinct (Lowery, 1974).   

1901  Hurricane – Category 1 widespread flooding from Lake Pontchartrain to mouth of 
Mississippi River (USACE, 1972; and Yamazaki and Penland, 2001)   

1901  U.S. Army doctor in Cuba discovers mosquito (Aedes aegypti) is responsible 
transmitting yellow fever (Carrigan, 1963) 

1901  Oil 1st discovered in Louisiana in a well drilled along the coast in near Evangeline 

1901  Mississippi River mouth deepened by Ead’s jetty from 15 to 26 feet (4.6 to 7.9 m) 
(USACE, 1942) 

1903   Lower Mississippi River at flood stage - Carrolton Gauge 19.4 feet (5.9 m) 
(Elliot, 1932) 

1904  Severe drought PDSI =  -2.5  (NOAA National Climate Data Center website,   
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 

1905   February 3, Small earthquake centered near New Orleans, Intensity V on the 
Mercalli scale (Stover and others, 1987) 

1907   Lower Mississippi River at flood stage - Carrolton Gauge 18.6 (5.7 m) (Elliot, 
1932)  

1907  New Orleans has raw sewage piped to Mississippi River rather than through street 
drainage to Lake Pontchartrain 

1908 - 1938 Dominant period of clear-cut lumbering of longleaf pine north of Lake 
Pontchartrain 

1908  New Orleans Lakeshore Land Company (eastern New Orleans) initiates a wetland 
agricultural reclamation project (6,950 acres / 2,787 hectares) but is abandoned a 
few years later (Harrison and Kollmorgen, 1947) 

1909  Hurricane – Category 2 (USACE, 1972; and Yamazaki and Penland, 2001)   

1909  Authorization to dredge the Middle Ground Channel (Near Pass Rigolets) in Lake 
Pontchartrain to 6 feet (1.8 m) (USACE, 1951) 

1909  500 foot of lakeshore filled to create West End Park (Garvey and Widmer, 1998) 

1910  Reclamation Dist #1 (Big Mar) wetland agricultural reclamation project (2,500 
acres / 1002 hectares)  begun and abandoned a few years later (Harrison and 
Kollmorgen, 1947) 
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1910  Milneberg harbor bulkhead removed - probably damaged from 1909 hurricane 

(USACE, Engineers Report Index, 1866 - 1912) 

1910 - 1917 Two agricultural reclamation projects along Bayou la Loutre begun 
(approximately 6000 acres / 2406 hectares total)  - canals were dredged, but never 
completed (#41 and # 42 described by Harrison and Kollmorgen, 1947)   

1912  Drainage ditch at Caernarvon built pre-1842 is expanded to the Caernarvon 
Navigational canal (Davis, 1973) 

1912   Lower Mississippi River at flood stage - Carrolton Gauge 21.0 feet (6.4 m) 
(Elliot, 1932) 

1912  High Rainfall year PDSI =  +2.3 (NOAA National Climate Data Center website,     
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 

1912  Pass Manchac de-snagged (USACE - NOD website, 
www.mvn.usace.army.mil/eng2/edsd/proj_maps/1-33a.htm) 

1912  Kenner Drainage Dist. wetland agricultural reclamation project (2100 acres / 842 
hectares) begun,  but is abandoned a few years later (Harrison and 
Kollmorgen, 1947) 

1913  Pontchartrain Drainage Dist. (LaBranche wetland) agricultural reclamation 
project (700 acres / 281 hectares) begun, but is abandoned a few years later 
(Harrison and Kollmorgen, 1947) 

1913  Bayou Terre aux Boeufs wetland agricultural reclamation project (7,000 acres / 
2,807 hectares north of Lake Lery) begun, but is abandoned a few years later 
(Harrison and Kollmorgen, 1947) 

1913   Lower Mississippi River at flood stage - Carrolton Gauge 19.3 feet (5.9 m) 
(Elliot, 1932) LaBranche wetland agricultural reclamation project (700 acres / 281 
hectares) begun and abandoned a few years later (Harrison and Kollmorgen, 
1947) 

1915  Jefferson Drainage Dist. wetland agricultural reclamation project (1800 acres  / 
722 hectares in eastern Jefferson Parish) begun, but is abandoned a few years later 
(Harrison and Kollmorgen, 1947) 

1915  Hurricane Category 2 - Flooded New Orleans and destroyed settlement on 
Chandeleur Island - never re-settled (U.S. Fish and Wildlife website and 
Yamazaki and Penland, 2001)   

1916 NORCO refinery constructed at Norco Louisiana near the LaBranche wetlands 

1916   Lower Mississippi River at flood stage - Carrolton Gauge 20.0 feet (6.1 m) 
(Elliot, 1932) 

1917 - 1920 Trawling (with otter trawls) for shrimp becomes a common commercial 
practice and greatly expands fishery (Viosca, 1938 and National Marine 
Fisheries- Galveston website) 

1917  Hurricane passed over Mouth of Mississippi River (USACE, 1972) 
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1917  Passage of the Flood Control Act of 1917 accelerating “levee only” flood 

management (by levee construction) of the Mississippi River 

1919  Hurricane (USACE, 1972; and Yamazaki and Penland, 2001)   

1920   Lower Mississippi River at flood stage - Carrolton Gauge 19.2 feet (5.8 m) 
(Elliot, 1932) 

1920  Hurricane - Category 2 (Yamazaki and Penland, 2001; and Neumann and others, 
1981) 

circa 1920 Carondelet Canal (Old Basin Canal) filled - now Lafitte St. in New Orleans   

1921  Tickfaw, Blood, Natalbany and Ponchatoula Rivers de-snagged (USACE – NOD 
website, www.mvn.usace.army.mil/eng2/edsd/proj_maps/1-33a.htm) 

1922  Small levee crevasse at Poydras - 10 miles (16 km) south of New Orleans (Davis 
and others,  1981) 

1922   Lower Mississippi River at flood stage - Carrolton Gauge 21.27 feet (6.5 m) 
(Elliot, 1932) 

1922  Inner Harbor Navigational Canal constructed connecting Lake Pontchartrain to 
Mississippi River (Freiberg, 1980) 31.5 feet (9.6 m) deep and 75 feet (22.9 m) 
wide GIWW (ICW) or MRGO not yet built 

1923  By 1923 significant black willow (Salix nigra) logging industry developed in St. 
Bernard Parish (New Orleans Public Library Photo archives) 

1925  Severe drought PDSI =  -2.4 (NOAA National Climate Data Center website, 
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 

1926  Hurricane – Category 2 (USACE, 1972) 

1927   Lower Mississippi River at flood stage - Carrolton Gauge 21.0 feet (6.4 m) 
(Elliot, 1932) 

1927  Levee intentionally breached (4/29/27) at Caernarvon to reduce flood risk to New 
Orleans (Barry, 1997) 

1928  Discovery of Darrow oil and gas field in Ascension Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1928  Most of the Manchac and Maurepas swamp was clear-cut by this year (Mancil, 
1972) 

1928  State Highway 11 constructed (Lopez, 1991) 

1928  Federal passage of 1928 Flood Control Act leading to development of Bonnet 
Carré  Spillway 

1928  Amite River is dredged Lake Maurepas to Port Vincent 7 feet (2.1 m) deep and 60 
feet (18.3 m) wide (USACE – NOD website, 
www.mvn.usace.army.mil/eng2/edsd/proj_maps/1-33a.htm) 

1929   Lower Mississippi River at flood stage - Carrolton Gauge 19.99 feet (6.1 m) 
(Elliot, 1932) 
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1930  October 19, Small earthquake centered near White Castle - Intensity VI on the 

Mercalli scale (Stover and others, 1987) 

1930  South shore Seawall constructed by dredging and filling ½ mile (.8 km) of lake 
for 5.5 miles (8.8 km) (Butterworth, 1998)  

1930  Significant saltwater wedge intrudes Mississippi River -max 350 PPM (USACE, 
1942) 

1930  “Marsh Buggy” vehicle to drive across marsh is introduced to south Louisiana 
(Detro, 1978) 

1930’s Fire ants or Red imported fire ants (Solenopsis invicta Buren) are exported from 
South America. (LSU AgCenter website). 

1931  First dredging for the Lakefront Airport (Franze, 2000) 

1931  Bayou Bonfouca dredged Lake Pontchartrain to Slidell 10 feet (3 m) deep and 60 
feet (18.3 m) wide (USACE - NOD website, 
www.mvn.usace.army.mil/eng2/edsd/proj_maps/1-33a.htm) 

1931  Construction of Bonnet Carré Spillway 27 miles (43.2 km) upriver from New 
Orleans 

1932  European Starling (Sturnus vulgaris) first introduced in New York City in 1890 
by 1932 massive flocks occurring in Louisiana (Oberholser, 1938) and Cornel 
University website, http://birds.cornell.edu/BOW/EURSTA/ 

1932  European Starling 1st introduced in New York 1890, spreads to Louisiana 1932 
(Lowery, 1974) 

1932 - 1937 Mandeville’s seawall re-built with groins by WPA Project (Nichols, 1990 
and Earth Sciences Inc, 1994) 

1933  Four man-made Mississippi River cutoffs constructed (Winkley, 1977) 

1933  Start of commercial hydraulic clamshell dredging in Lakes Pontchartrain and 
Maurepas (Sikora, 1981) 

1933  Discovery of Lake Borgne gas field in St. Bernard Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1933  Discovery of Lake Lery oil and gas field in St. Bernard Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1933 - 1938 Nutria (Myocastor coypus) are released in Louisiana probably first in the 
Pontchartrain Basin (St. Tammany and St. Bernard Parishes (Bernard, 2002) 

1934  Extirpation of the Ivory-Billed Woodpecker (Campephilus principalis) in 
Pontchartrain Basin (Oberholser, 1938)  

1934  Two man-made Mississippi River cutoffs constructed (Winkley, 1977) 

1934  Hurricane  - Category 1 - minor damage (USACE, 1972; and Yamazaki and 
Penland, 2001)   
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1934  Significant saltwater wedge intrudes Mississippi River -max 220 PPM (USACE, 

1942) 

1935   Lower Mississippi River at flood stage - Carrolton Gauge 17.0 feet (5.2 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1935  Two man-made Mississippi River cutoffs constructed (Winkley, 1977) 

1936  Lower Mississippi River at flood stage - Carrolton Gauge 14.4 feet (4.4 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1936  Two man-made Mississippi River cutoffs constructed (Winkley, 1977) 

1936  Record Low water in Mississippi River (USACE, 1942) 

1936  Significant saltwater wedge intrudes Mississippi River (USACE, 1942) 

1936  Discovery of Hester oil and gas field in Ascension Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1937  Discovery of Quarantine Bay oil and gas field in Plaquemines Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 

1937  One man-made Mississippi River cutoff constructed (Winkley, 1977) 

1937   Lower Mississippi River at flood stage - Carrolton Gauge 19.1 feet (5.8 m)  
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1937  Bonnet Carré Spillway opened for the first time at 155,675 cubic feet /second 
(4406 m3/second) (Owen and Walter, 1950; and COE, 1983 freshwater div – BC) 
a fish kill was reported the following spring (Viosca, 1938) 

1938  The red-cockaded woodpecker (Picoides borealis) once common is reported rare 
in Pontchartrain Basin (Beyer, 1900) and Oberholser (1938) 

1938  Discovery of Lake St. Catherine gas field in Orleans Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1938  Discovery of Kenilworth gas field in St. Bernard Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1938  Discovery of Grand Bay oil field in Plaquemines Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1938  Drag-line dredge introduced to Louisiana, significantly facilitating dredging of 
marsh canals (van Beek, 1981) 

1938   Lower Mississippi River at flood stage - Carrolton Gauge 16.6 feet (5.1 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 
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1938  Bayou Lacombe bar mouth dredged 8 feet (2.4 m) deep and 60 feet (18.3 m) wide 

(USACE - NOD website, www.mvn.usace.army.mil/eng2/edsd/proj_maps/1-
33a.htm)  

1939  Bayou Dupre dredged Violet to Lake Borgne 6 feet (1.8 m) deep and 80 feet (24.4 
m) wide (USACE - NOD website, 
www.mvn.usace.army.mil/eng2/edsd/proj_maps/1-33a.htm) 

1939   Lower Mississippi River at flood stage - Carrolton Gauge 17.4 feet (5.3 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1939  Low water level (discharge) of Mississippi River- lowest on record (USACE, 
1942) 

1939  Significant saltwater wedge intrudes Mississippi River – max 620 ppm (USACE, 
1942) 

1939  Mississippi River mouth deepened by from 26 feet  to 40 feet (7.9 m to 12.2 m) 
(USACE, 1942) 

1940  Discovery of Stella oil and gas field in St. Bernard Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1940  Discovery of Delacrox Island oil and gas field in Plaquemines Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 

1940  Discovery of Delta Duck Club oil field in Plaquemines Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1940  Lower Mississippi River at flood stage - Carrolton Gauge 13.6 feet (4.1 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1940  Hurricane - Eye of storm was south of Louisiana, but caused severe flooding 
(USACE, 1972; and Yamazaki and Penland, 2001)   

1940  Severe winter freeze (Louisiana Southern Regional Climate Center - Covington 
Station record) 

1940  Discovery of Black Bay oil and gas field in Plaquemines Parish (Louisiana Dept. 
of Natural Resources website - SONRIS database99) 

1940’s Red-cockaded Woodpecker (Picoides borealis) severely declined after 
deforestation of pine forests Federal Status: Endangered (October 13, 1970) State 
Status: Endangered (December 20, 1989) (Louisiana Department of Wildlife and 
Fisheries, http://www.wlf.state.la.us/apps/netgear/index.asp?cn=lawlf&pid=717) 

1941  Discovery of Unknown Pass oil and gas field in Orleans Parish (Louisiana Dept. 
of Natural Resources website - SONRIS database99) 

1941  One man-made Mississippi River Cutoff constructed (Winkley, 1977) 

1942  Two man-made Mississippi River cutoffs constructed (Winkley, 1977) 
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1942   Lower Mississippi River at flood stage - Carrolton Gauge 14.6 feet (4.4 m) 

(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1942  Significant saltwater wedge intrudes Mississippi River (USACE, 1942) 

1943   Lower Mississippi River at flood stage - Carrolton Gauge 18.1 feet (5.5 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1943  Significant saltwater wedge intrudes Mississippi River (USACE, 1942) 

1944  Discovery of Goodhope oil field in St. Charles Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1944  Gulf Intercoastal Waterway dredging completed across southeast Louisiana- 12 
feet (3.7 m) deep and 110 feet (33.5 m) wide (USACE, 1951 and USACE  - NOD 
website, www.mvn.usace.army.mil/eng2/edsd/proj_maps/1-33a.htm) 

1944   Lower Mississippi River at flood stage - Carrolton Gauge 19.4 feet (5.9 m) 
(USACE  - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1944   Significant saltwater wedge intrudes Mississippi River (USACE, 1942) 

1945  Lower Mississippi River at flood stage - Carrolton Gauge 19.8 feet (6.0 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1945  Bonnet Carré Spillway opened March 25 to May 17 at 224,416 cfs (276,996,668 
m3) (Owen and Walters, 1950; and USACE, 1983 freshwater div – BC)  - 
“Disastrous consequences” reported due to oyster impacts (Gowanloch, 1950) 

1945   Formosan subterranean termite (Coptotermes formosanus) from China and the 
South  Pacific were introduced to the New Orleans area by returning military 
vessels shortly after World War II, but were not recognized as a problem until 
1966 (LSU AgCenter  website)  

1945  Discovery of Big Point gas field in Lake Pontchartrain St. Tammany Parish 
(Louisiana Dept. of Natural Resources website - SONRIS database99) 

1946   Lower Mississippi River at flood stage - Carrolton Gauge 17.0 feet (5.2 m) 
(USACE  - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1946  New Basin Canal filled by constitutional amendment to reduce disease (Chase, 
1960) 

1946  After World War II, DDT use becomes common and begins to have dramatic 
effect on many birds in Louisiana. 

1946  High Rainfall year PDSI =  +2.7 (NOAA National Climate Data Center website, 
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 
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1947  Louisiana Black Bear (Ursus americanus luteolus) are completely absent from the 

Pontchartrain Basin (St. Amant, 1959).   

1947   Lower Mississippi River at flood stage - Carrolton Gauge 16.0 feet (4.9 m) 
(USACE  - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1947  Hurricane _Category 1 (USACE, 1972; and Yamazaki and Penland, 2001)   

1948   Lower Mississippi River at flood stage - Carrolton Gauge 16.5 feet (5.0 m) 
(USACE  - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1948  Low water level (discharge) of Mississippi River  

1948  Hurricane - Category 1 (USACE, 1972; and Yamazaki and Penland, 2001)   

Late 1940’s to early 1960’s Brown shrimp (Penaeus aztecus) harvest increase in 
Pontchartrain Basin and white shrimp (Penaeus setiferus) harvest declines 
(Viosca, 1957 and Condrey and Fuller, 1992) 

1948  Discovery of Pointe a la Hache oil field in Plaquemines Parish (Louisiana Dept. 
of Natural Resources website - SONRIS database99) 

1949  Discovery of Romere Pass oil field in Plaquemines Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1949   Lower Mississippi River at flood stage - Carrolton Gauge 18.4 feet (5.6 m) 
(USACE  - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1950 Whooping Crane (Grus americana) significantly declined in the 1940’s and 
extirpated by 1950; Endangered (March 11, 1967; June 2, 1970; January 22, 
1993) (Louisiana Department of Wildlife and Fisheries website, 
http://www.wlf.state.la.us/apps/netgear/index.asp?cn=lawlf&pid=721) 

1950   Lower Mississippi River at flood stage - Carrolton Gauge 20.0 feet (6.1 m) 
(USACE  - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1950  Bonnet Carré Spillway opened February 10 to March 16 at 156,114 cfs 
(192,691,510 m3) (Owen and Walters, 1950; and USACE, 1983 freshwater div – 
BC)     

1950  Basin population reaches 1,093,652  (See Table 14 for complete population 
history of the Pontchartrain Basin and references)     

1950  USACE estimated that the Atchafalaya River has taken 30 % of Mississippi River 
flow (USACE website – Old River Control Structure; and Winkley, 1977) 

1950   The Smalltoothed Sawfish (Pristis pectinata) starts to be depleted (NMFS, 2000) 
and by 1990’s may be extirpated from Pontchartrain Basin. (University of 
Mississippi website, http://lionfish.ims.usm.edu/~musweb/endanger.html). 



  
 

 

200  
 
1950’s Numerous dams built in Mississippi River valley reduces sediment load by 50% 

(Meade, 1995) 

1950’s Refinery at NORCO Louisiana contamination of Bayou Trepagnier and 
LaBranche wetlands with petroleum residues (Preslan, 1996) 

1950  Discovery of Lake Maurepas oil field in Livingston Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1950  Discovery of Cox Bay oil field in Plaquemines Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1950  Discovery of Black Bay (north) oil and gas field in Plaquemines Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 

 
1951   Lower Mississippi River at flood stage - Carrolton Gauge 15.8 feet (4.8 m) 

(USACE  - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1951  Severe winter freeze with two consecutive days below 200F (Louisiana Southern 
Regional Climate Center - Covington Station record) a severe freeze causes 
extensive fish kills (Fritchey, 1993) 

1951  Severe drought PDSI =  -2.1 (NOAA National Climate Data Center website, 
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 

1951  Discovery of Angie field in Washington Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1951  Discovery of Shell Point oil and gas field in St. Bernard Parish (Louisiana Dept. 
of Natural Resources website - SONRIS database99) 

1951  Discovery of Lake Campo oil and gas field in Plaquemines Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 

1951  Discovery of Blind Bay gas field in Plaquemines Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1951 - 1971 Petrochemical corridor built along Mississippi River (Colten, 2000) 

1952  Discovery of Norco oil field in St. Charles Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1952  Discovery of Black Bay (east) oil field in Plaquemines Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1952  Discovery of Black Bay (west) oil field in Plaquemines Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1952  Discovery of Southeast Pass oil and gas field in Plaquemines Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 
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1952   Lower Mississippi River at flood stage - Carrolton Gauge 16.0 feet (4.9 m) 

(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1952  Severe drought PDSI =  -2.3 (NOAA National Climate Data Center website, 
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 

1953  Lower Mississippi River at flood stage - Carrolton Gauge 14.4 feet (4.4 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1953  Low water level (discharge) of Mississippi River  

1953  Discovery of Lake Fortuna oil and gas field in St. Bernard Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 

1953  Discovery of Eloi Bay oil and gas field in St. Bernard Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1953  Discovery of Black Bay  (southeast) oil and gas field in Plaquemines Parish 
(Louisiana Dept. of Natural Resources website - SONRIS database99) 

1954  Discovery of Lake Athanasio oil and gas field in St. Bernard Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 

1954  Establishment of Lake Catherine and Lake Pontchartrain Sanctuary (LA Act 476) 

1954  Low water level (discharge) of Mississippi River – Carrolton peak gauge 7.7 feet 
(2.3 M) (USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1954  Cattle egret (Bubulcus ibis) first noted in Louisiana (Hughes, 1981) 

1955 to 1970 Trophy tarpon disappear from Lake Pontchartrain 

1955   Lower Mississippi River at flood stage - Carrolton Gauge 15.4 feet (4.7 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1955  Discovery of St. Rose gas field in St. Charles Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1956  Discovery of Block 41 (Lake Pontchartrain) oil and gas field in St. Charles Parish 
(Louisiana Dept. of Natural Resources website - SONRIS database99) 

1956  Discovery of Block 37 (Lake Pontchartrain) oil and gas field in Jefferson Parish 
(Louisiana Dept. of Natural Resources website - SONRIS database99) 

1956  Discovery of Dalcour oil and gas field in Plaquemines Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1956  Discovery of Tiger Ridge oil and gas field in Plaquemines Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 
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1956   Lower Mississippi River at flood stage - Carrolton Gauge 13.2 feet (4.0 m) 

(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1956  Bayou la Loutre dredged from Hopedale to Bayou St. Malo - 5 feet (1.5 m) deep 
and 30 feet  (9.1 m) wide (USACE - NOD website, 
www.mvn.usace.army.mil/eng2/edsd/proj_maps/133-a.htm) 

1956  Bayou Yscloskey and Bayou St. Malo dredged from Lake Borgne to Lake Eloi 
(USACE - NOD website, www.mvn.usace.army.mil/eng2/edsd/proj_maps/1-
33a.htm) 

1956  First Causeway bridge span completed (Causeway Internet site) 

1956  Low water level (discharge) of Mississippi River  

1956  Hurricane Flossy – Category 1 (USACE, 1972; and Yamazaki and Penland, 2001)   

1956  Lake Pontchartrain Hurricane Protection levee constructed near Lake Borgne 
(Coast  2050 Region 1, 1996) 

1957   Lower Mississippi River at flood stage - Carrolton Gauge 15.6 feet (4.7 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1957  Discovery of Bonnet Carré oil field in St. John the Baptist Parish (Louisiana Dept. 
of Natural Resources website - SONRIS database99) 

1958 - 1974 Peak of wetland loss in Pontchartrain Basin from 1932 to 1990 in all but 
Plaquemine Parish (Lopez, 1995)  

1958 - 1961 Sharp declines in brown pelican (Pelecanus occidentalis) populations in 
Louisiana by 1962 no nesting brown pelicans in the Pontchartrain Basin 
(Brantley, 1998) 

1958   Small earthquakes centered near New Orleans and Baton Rouge – Intensity IV on 
the Mercalli scale (Stover and others, 1987) 

1958   Lower Mississippi River at flood stage - Carrolton Gauge 14.8 feet (4.5 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1959  Discovery of Frenier oil and gas field in St. John the Baptist Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 

1959   Lower Mississippi River at flood stage - Carrolton Gauge 11.5 feet (3.5 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1959  Baton Rouge’s slack water port dredged into Devil’s Swamp (USACE - NOD 
website, www.mvn.usace.army.mil/eng2/edsd/proj_maps/1-33a.htm) 

1959  Tchefuncte and Bogue Falaya Rivers dredged 14 miles (22.4 km), 8 to 10 feet 
(2.4 - 3.0 m) deep (USACE - NOD  website, 
www.mvn.usace.army.mil/eng2/edsd/proj_maps/1-33a.htm) 
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1960  Discovery of Wilmer Oil field in Tangipahoa Parish (Louisiana Dept. of Natural 

Resources website - SONRIS database99) 

1960   Lower Mississippi River at flood stage - Carrolton Gauge 12.3 feet (3.7 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1960  Hurricane Ethyl – Category 1 (Yamazaki and Penland, 2001)   

1960 - 1963 Interstate 10 completed over Lake Pontchartrain (Lopez, 1991) 

1961  Discovery of Goodhope (east) gas field in St. Charles Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1961   Lower Mississippi River at flood stage - Carrolton Gauge 16.3 feet  (4.7 m)  
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1962   Lower Mississippi River at flood stage - Carrolton Gauge 15.8 feet (4.8 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1962  Severe freezes of four and three consecutive days below 200F (Louisiana 
Southern Regional Climate Center - Covington Station record) 

1962  Severe drought PDSI =  -2.5 (NOAA National Climate Data Center website, 
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 

1962   Dredge hole located near South Point in Lake Pontchartrain (Franze and Poirrier, 
2000) - date of dredging is uncertain 

1962  Discovery of Garyville (north) oil field in St. John the Baptist Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 

1963   Lower Mississippi River at flood stage - Carrolton Gauge 13.0 feet (4.0 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1963  Severe freeze of two consecutive days below 200F (Louisiana Southern Regional 
Climate Center - Covington Station record)  and (New Orleans Public Library 
photo archives) 

1963  Severe drought PDSI =  -3.1 (NOAA National Climate Data Center website, 
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 

1963  Completion of Old River Structure on the Mississippi River  - Mississippi River 
discharge is split 70% Mississippi River and 30% Atchafalaya River (Barry, 
1997) 

1963  Discovery of Block 35 (Lake Pontchartrain) gas field in St. Charles Parish 
(Louisiana Dept. of Natural Resources website - SONRIS database99) 

1963  Discovery of Bayou Biloxi gas field in St. Bernard Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 
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1963  Discovery of Half Moon Lake oil and gas field in St. Bernard Parish (Louisiana 

Dept. of Natural Resources website - SONRIS database99) 

1963 - 1965 Completion of Mississippi River Gulf Outlet through central St. Bernard 
Parish  marshes (authorized 36 feet (11.0 m) deep and 500 feet (152.4 m) wide) 

1963 - 1964 Major fish kills in Lower Mississippi River caused by chemical – Endrin 
(Colten, 2000) 

1964   Lower Mississippi River at flood stage - Carrolton Gauge 15.1 feet (4.6 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1964  Severe freeze, 2 consecutive days below 200F (Louisiana Southern Regional 
Climate Center - Covington Station record) 

1964  Hurricane Hilda (USACE, 1972; and Yamazaki and Penland, 2001)   

1964  Amite River Diversion canal completed and Comite River enlarged  

1964  Commercial Airplane crashes into Lake Pontchartrain  

1964  Discovery of Mulatto Bayou gas field in St. Tammany Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1964  Discovery of South Lake Maurepas gas field in St. John the Baptist Parish 
(Louisiana Dept. of Natural Resources website - SONRIS database99) 

1964  Discovery of Pelican Point oil field in Plaquemines Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1965  Discovery of Spanish Lake gas field in Plaquemines Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1965  Hurricane Betsy passes west of New Orleans and Lake Pontchartrain (Category 3 
storm) (USACE, 1972; and Yamazaki and Penland, 2001)   

1965  In the aftermath of Hurricane Betsy, Congress approves $56 million for levees 
and storm barriers for Lake Pontchartrain (Colten, 2000) 

1965 - 1977 Corps of Engineer initiates project to place storm structures on Rigolets and 
Chef Passes, dredging several canals.  Project was stopped by court order in 1977 
(Colten, 2000) 

1965   Lower Mississippi River at flood stage - Carrolton Gauge 13.9 feet (4.2 m)  
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1966   Lower Mississippi River at flood stage - Carrolton Gauge 14.8 feet (4.5 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1966  High Rainfall year PDSI =  +2.7 (NOAA National Climate Data Center website, 
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 
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1967  Monk Parakeet (Myiopsitta monachus) introduced to North America (Ehrlich, 

1988) 

1967  North American Alligator (Alligator mississippiensis) placed on endangered 
species list – population in Pontchartrain Basin severely depleted. (U.S. FWS 
website, http://ecos.fws.gov/servlet/SpeciesProfile?spcode=C000#status) 

1967   Lower Mississippi River at flood stage - Carrolton Gauge 12.2 feet (3.7 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003)  

1967  Discovery of Balize Bayou gas field in Plaquemines Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1968   Lower Mississippi River at flood stage - Carrolton Gauge 12.5 feet (3.8 m)  
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1968  Low water level (discharge) of Mississippi River  

1968  Discovery of Stuard’s Bluff gas field in St. Bernard Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1969   Lower Mississippi River at flood stage - Carrolton Gauge 14.2 feet (4.3 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1969  Hurricane Camille passes through Chandeleur Sound -Category 5 (Yamazaki and 
Penland, 2001)   

1969  Second Causeway bridge span completed (Nichols, 1990 and Causeway website) 

1960’s - 1970’s Sporadic armoring of North Shore Beach (north shore near Slidell) 

early 1970’s Monofilament gillnets introduced to south Louisiana (Fritchey, 1993) 

1970  Lower Mississippi River at flood stage - Carrolton Gauge 14.2 feet (4.3 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1970  Bayou Bonfouca creosote plant spill due to a fire –eventually designated a 
superfund site  

1970  2.9 million gallon oil spill in Breton Sound, 880 gallons of oil estimated on 
Breton  Island beaches (NOAA, 1992) 

1970  Discovery of Lake Callebasse oil and gas field in St. Bernard Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 

1970  Severe freeze, 4 consecutive days below 200F (Louisiana Southern Regional 
Climate Center - Covington Station record) 

circa 1970  Local disappearance of fireflies or “lightening bug” (Photuris pyralis)  

1970 - 1986 Widespread acquisition of oil and gas “two-dimensional” seismic data  
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1970  Discovery of Crooked Bayou oil and gas field in St. Bernard Parish (Louisiana 

Dept. of Natural Resources website - SONRIS database99) 

1970  Discovery of Block 42 (Lake Pontchartrain) gas field in St. Charles Parish 
(Louisiana Dept. of Natural Resources website - SONRIS database99) 

1970  Discovery of Crooked Bayou oil and gas field in Plaquemines Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 

1970  (April) Artificial reef built of Rangia cuneata clams shell approximately 2 miles 
(3.2 km) east of Lakefront airport at New Orleans south shore (Tarver, 1970)  

1971   Lower Mississippi River at flood stage - Carrolton Gauge 13.3 feet (4.0 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1972   Lower Mississippi River at flood stage - Carrolton Gauge 12.7 feet (3.9 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1972  Discovery of Romeville oil and gas field in Ascension Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1972  Discovery of Stuard’s Bluff (east) gas field in St. Bernard Parish (Louisiana Dept. 
of Natural Resources website - SONRIS database99) 

1972  Gulf Intercoastal Waterway enlarged to 12 feet (3.7 m) deep and 126 feet (38.4 
m) wide (USACE – NOD website, 
www.mvn.usace.army.mil/eng2/edsd/proj_maps/1-33a.htm) 

1972  Alternate channel of Gulf Intercoastal Waterway dredged at Chef Pass (USACE – 
NOD website, www.mvn.usace.army.mil/eng2/edsd/proj_maps/1-33a.htm) 

1972  DDT is banned after decimating Pelicans and Osprey in Louisiana 

1973  Discovery of Raphael Pass oil and gas field in Plaquemines Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 

1973  25 - 35% decline in submersed aquatic vegetation in Lake Pontchartrain between 
1954and 1973 (Cho and Poirrier, 2001) 

1973   Lower Mississippi River at flood stage - Carrolton Gauge 18.4 feet (5.6 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1973  Bonnet Carré Spillway opened April 8 to June 21 at 131,000 cfs (161,693,300 m3) 
(USACE, 1974) and possible introduction of Eurasian water-milfoil 
(Myrophyllum spicatum) SAV (Poirrier, personal communication) 

1974   Lower Mississippi River at flood stage - Carrolton Gauge 16.8 feet (5.1 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1974  Discovery of Hopedale Lagoon oil and gas field in St. Bernard Parish (Louisiana 
Dept. of Natural Resources website - SONRIS database99) 
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1975  Discovery of Greenlaw oil field in Tangipahoa Parish (Louisiana Dept. of Natural 

Resources website - SONRIS database99) 

1975  Discovery of Rigolets gas field in St. Bernard Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1975   Lower Mississippi River at flood stage - Carrolton Gauge 17.8 feet (5.4 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1975  Bonnet Carré Spillway opened April 14 to 27 at 74,000 cfs (91,338,200 m3) 
(USACE, 1976) 

circa 1975 Southeast shoreline of Lake Pontchartrain armored (Estimate is based on land 
loss patterns on maps by Britsch and Dunbar, 1994) 

1976  Inflated Heelsplitter freshwater clam (Potamilus inflatus) dramatically reduced 
starting in the 1950’s from north shore rivers, Federal Status: Threatened 
(September 28, 1990) State Status: Threatened (August 20, 1992) (Louisiana 
Wildlife and Fisheries website, 
http://www.wlf.state.la.us/apps/netgear/index.asp?cn=lawlf&pid=706) 

1976  Discovery of Bayou Lery gas field in St. Bernard Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1976  Discovery of Clam Bay oil and gas field in Plaquemines Parish (Louisiana Dept. 
of Natural Resources website - SONRIS database99) 

1976  Discovery of Fort St. Phillip gas field in Plaquemines Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1977  Nesting bald eagle nests absent from the Pontchartrain Basin (Louisiana State 
Planning Office map, 1977)  

1977  Lower Mississippi River at flood stage - Carrolton Gauge 12.4 feet (3.8 m)  
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1977  Severe freeze of two consecutive days below 200F (Louisiana Southern Regional 
Climate Center - Covington Station record) 

1977  Discovery of Block 14 (Lake Pontchartrain) gas field in St. Tammany Parish 
(Louisiana Dept. of Natural Resources website - SONRIS database99) 

1978  Discovery of Little Silver Lake oil field in Tangipahoa Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1978  Discovery of Fort Pike gas field in Orleans Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1978  Discovery of Casket Bayou gas field in Plaquemines Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 
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1978  Lower Mississippi River at flood stage - Carrolton Gauge 13.6 feet (4.1 m) 

(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1978  High Rainfall year PDSI =  +2.8 (NOAA National Climate Data Center website, 
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 

1979  Discovery of Bogalusa gas field in Washington Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1979  Discovery of Block 38 (Lake Pontchartrain) gas field in Jefferson Parish 
(Louisiana Dept. of Natural Resources website - SONRIS database99) 

1979  Hurricane Bob – Category 1 (Yamazaki and Penland, 2001)   

1979   Lower Mississippi River at flood stage - Carrolton Gauge 17.0 feet  (5.2 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1979  Bonnet Carré Spillway opened April 17 to May 31 at 109,000 cfs (134,538,700 
m3) (USACE, 1980) 

1979  Major flood of Lower Pearl River (Lee and Arcement, 1981) 

1979  Discovery of Lockhart Crossing gas field in Livingston Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1979  Discovery of Livingston oil field in Livingston Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1980’s Lakefront Airport dredging (Franze and Poirrier, 1998) 

1980  Significant recovery of North American Alligator (Alligator mississippiensis) in 
Pontchartrain Basin (Sheldon, 1986) 

1980   Lower Mississippi River at flood stage - Carrolton Gauge 16.3 feet (5.0 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003)  

1980  Major flood of Lower Pearl River (Lee and Arcement, 1981) 

1980  Chemical spill in MRGO at Shell Beach due to ship collisions (7/22/80) Largest 
PCP (pentachlorophenal) spill known at that time (25,000 lbs).  A smaller volume 
of hydrobromic acid was also spilled.  (National Transportation and Safety Board, 
1985)  

1980  Discovery of Watson oil field in Livingston Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1981  Discovery of Block 34  (Lake Pontchartrain) gas field in St. John the Baptist 
Parish (Louisiana Dept. of Natural Resources website - SONRIS database99) 

1981  Low water level (discharge) of Mississippi River  
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1981   Lower Mississippi River at flood stage - Carrolton Gauge 11.4 feet (3.5 m) 

(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1981  Severe drought PDSI =  -2.0 NOAA (National Climate Data Center website, 
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 

1981  Discovery of Little Prairie oil and gas field in Ascension Parish (Louisiana Dept. 
of Natural Resources website - SONRIS database99) 

1981  Discovery of Greenberg oil field in St. Helena Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1981  Discovery of Lake Petit oil and gas field in St. Bernard Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1982  Discovery of Joseph Branch oil field in St. Helena Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1982  Discovery of Bayou Secret oil and gas field in St. James Parish (Louisiana Dept. 
of Natural Resources website - SONRIS database99) 

1982  Discovery of Long Bay gas field in Plaquemines Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1982   Lower Mississippi River at flood stage - Carrolton Gauge 13.0 feet (4.0 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1982  Approximate start of blackened redfish craze leading to a severe depletion of 
redfish by the late 1980’s 

1982  Lake Pontchartrain South Shore closed to swimming within ¼ mile (.4 km) of 
shore (LPBF, 1995) 

1982  Mouth of the Tchefuncte River closed to swimming (LPBF, 1995) 

1983  Severe freezes of two and three consecutive days below 200F (Louisiana Southern 
Regional Climate Center - Covington Station record) 

1983  High Rainfall year PDSI =  +2.6  (NOAA National Climate Data Center website, 
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 

1983  50 and 100 year floods on the Comite and Amite Rivers (respectively) (Muller 
and Faiers, 1984) 

1983   Lower Mississippi River at flood stage - Carrolton Gauge 17.2 feet (5.2 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1983  Bonnet Carré Spillway opened May 20 to June 23 at 227,600 cfs 

 (280,926,680 m3) (USACE, 1984) 

1983 - 1984 Severe winter freeze along LA/TX Coast, extensive fish kills including 
Pontchartrain Basin (Fritchey, 1993) 
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1983  Discovery of Greenberg NE oil field in St. Helena Parish (Louisiana Dept. of 

Natural Resources website - SONRIS database99) 

1984  50% decline in submersed aquatic vegetation in Lake Pontchartrain from 1973 
to1984 (Cho and Poirrier, 2001) 

1984  Clamshell dredging is prohibited in Lake Maurepas (USACE, 1987)  

1984   Lower Mississippi River at flood stage - Carrolton Gauge 17.2 feet (5.2 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1984  Discovery of Liverpool NW field in St. Helena Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1985  Discovery of Block 45 (Lake Pontchartrain) gas field in Jefferson Parish 
(Louisiana Dept. of Natural Resources website - SONRIS database99) 

1985   Lower Mississippi River at flood stage - Carrolton Gauge 15.9 feet (4.9 m) and a 
late year peak at 14.4 feet (4.4 m) (USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1985  Severe freeze of three consecutive days below 200F (Louisiana Southern Regional 
Climate Center - Covington Station record) 

1985  End to south shore municipal sewage effluent directly to Lake Pontchartrain 
(principally due to Jefferson Parish re-routing sewerage to Mississippi River) 

1985  Hurricane Elena – Category 3 (Yamazaki and Penland, 2001)   

1985  Hurricane Juan- low storm surge, high rainfall storm 

1985  Discovery of Gonzales (south) gas field in Ascension Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1985  Discovery of Holden oil field in Livingston Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1985  Discovery of Blind River oil and gas field in St. John the Baptist Parish 
(Louisiana Dept. of Natural Resources website - SONRIS database99) 

1987  Discovery of Baywood gas field in St. Helena Parish (Louisiana Dept. of Natural 
Resources website - SONRIS database99) 

1987  Discovery of Beaver Creek oil field in St. Helena Parish (Louisiana Dept. of 
Natural Resources website - SONRIS database99) 

1987  Bayou Bonfouca closed to swimming due to creosote spill (LPBF, 1995) 

1987  July 31, Small earthquake centered near Irish Bayou – Intensity III on the 
Mercalli scale (Lopez, 1991) 

1987   Lower Mississippi River at flood stage - Carrolton Gauge 12.9 feet (3.9 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 
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1988  Lower Mississippi River at flood stage - Carrolton Gauge 13.0 feet (4.0 m) 

(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1988  Tangipahoa River closed to swimming (LPBF, 1995) 

1988  Low water level (discharge) of Mississippi River  

1988  Hurricane Florence – Category 1 (Yamazaki and Penland, 2001)   

1989   Lower Mississippi River at flood stage - Carrolton Gauge 14.5 feet (4.4 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1989  Severe winter freeze results in extensive fish kill  - Ice pack extends greater than 
50 feet (15.2 m) into Lake Pontchartrain (Fritchey, 1993) 

1990  Smalltoothed Sawfish (Pristis pectinata) likely extirpated from Pontchartrain 
Basin  (NMFS, 2000) 

1990  End of shell dredging in Lakes Pontchartrain (Abadie and Poirrier, 1998) 

1990   Lower Mississippi River at flood stage - Carrolton Gauge 15.5 feet (4.7 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1991  All of Tchefuncte and Bogue Falaya Rivers closed to swimming (LPBF, 1995) 

1991   Lower Mississippi River at flood stage - Carrolton Gauge 16.9 feet (5.1 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1991  High Rainfall year PDSI =  +4.9 (NOAA National Climate Data Center website, 
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 

1992  High Rainfall year PDSI =  +4.0 (NOAA National Climate Data Center website, 
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 

1992   Lower Mississippi River at flood stage - Carrolton Gauge 11.4 feet (3.5 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1992  Hurricane Andrew – Category 4 (Yamazaki and Penland, 2001)   
1992  17% decline in submersed aquatic vegetation in Lake Pontchartrain between 1984 

- 1992 (Cho and Poirrier, 2001) 

1993  Greatest flood of Mississippi River in modern times, but little effect on 
Pontchartrain Basin 

1993  Lower Mississippi River at flood stage - Carrolton Gauge 15.0 feet (4.6 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1993  High Rainfall year PDSI =  +2.1 (NOAA National Climate Data Center website, 
http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 
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1994  (Jan- April) LaBranche CWPPRA wetland restoration of 203 acres (81 hectares) 

at southwest shore of Lake Pontchartrain 

1994   Lower Mississippi River at flood stage - Carrolton Gauge 16.5 feet (5.0 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1994  A small experimental opening of the Bonnet Carré Spillway, an algal bloom 
occurs afterward (Lane and others, 2001) 

1993 - 1995 Bayou Bonfouca Superfund site remediated in St. Tammany Parish (EPA, 
2002) 

1995  Certain honey bee species severely depleted due to a mite (Varroa jabensi) 
(Agricultural Research, 1999 and LSU Ag Center website) 

1995  “May 95 Flood” including a 24-inch (61 cm) rainfall in St Tammany Parish 
causes widespread flooding of residential areas in St. Tammany and Orleans 
Parishes 

1995  Lower Mississippi River at flood stage - Carrolton Gauge 16.8 feet (5.1 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1995  Small unauthorized opening Bonnet Carré Spillway apparently triggering algal 
blooms in Lake Pontchartrain (Poirrier, 1996) – vandals never identified  

1995  Pontchartrain Basin population reaches 2 million (See Table 14) 

1995 - 1996 Major infestation of Southern Pine Beetle (Dendroctonus frontalis) destroys 
significant pine forests of the North Shore of Lake Pontchartrain (Louisiana 
Office of Forestry and USDA Forest Service website) 

1996   Lower Mississippi River at flood stage - Carrolton Gauge 14.5 feet (4.4 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1996  Severe freeze of two consecutive days below 200F (Louisiana Southern Regional 
Climate Center - Covington Station record) 

1996  Bayou Sauvage CWPPRA hydrologic restoration project (Phase I- 1550 acres / 
622 hectares) southeast shore of Lake Pontchartrain 
(www.lacoast.gov/programs/cwpra/projects/pontchartrain) 

1996  First Rio Grande cichlid (Cichlasoma cyanoguttatum) - a non-indigenous 
minnow, documented in Lake Pontchartrain and New Orleans drainage canals 
(O’Connell and others, 2002) 

1996/97 Documentation of massive recovery of clams (Rangia cuneata) in Lake 
Pontchartrain  (Abadie and Poirrier, 1998; Abadie and Poirrier, 2000) 

1997  Hurricane Danny – Category 1 (Yamazaki and Penland, 2001)   
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1997  Bayou Sauvage CWPPRA hydrologic restoration (Phase II- 1280 acres / 513 

hectares) southeast shore of Lake Pontchartrain 
(www.lacoast.gov/programs/cwpra/projects/pontchartrain) 

1997   Lower Mississippi River at flood stage - Carrolton Gauge 16.9 feet (5.1 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1997  Bonnet Carré spillway opened on St. Patrick’s Day (3/17/97 to 4/17/97) 
discharging an average of 154,000 cfs (190,082,200 m3) and triggering massive 
algal bloom and swimming closure advisory for Lake Pontchartrain (Dortch and 
others, 1998) 

1998    Lower Mississippi River at flood stage - Carrolton Gauge 14.5 feet (4.4 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1998  Hurricane Georges damages Chandeleur Islands - Category 2 (Yamazaki and 
Penland, 2001)   

1999    Lower Mississippi River at flood stage - Carrolton Gauge 15.0 feet (4.6 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

1999  Fall of year begins severe drought   

1999  CWPPRA project to preserve fresh marsh atop dredge spoil of Mississippi River 
Gulf Outlet channel (755 acres / 303 hectares) 30 miles (48 km) southeast of Lake 
Pontchartrain (www.lacoast.gov/programs/cwpra/projects/pontchartrain) 

1999 - 2000 Fritchie Marsh CWPPRA restoration project of 1040 acres (416 hectares) 
northeast shore of Lake Pontchartrain 
(www.lacoast.gov/programs/cwpra/projects/pontchartrain) 
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2000’s 
2000  Low peak spring flood Carrolton gauge 8.4 feet (2.7 m) (USACE - NOD website, 

 http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

2000  Severe drought PDSI =  -3.6 (NOAA National Climate Data Center website,    
 http://lwf.ncdc.noaa.gov/oa/climate/onlineprod/drought/xmgrg3.html) 

2001  Construction of CWPPRA - Bayou Chevee shoreline protection project in eastern 
Lake  Pontchartrain- 2900 of rock dike 
(www.lacoast.gov/programs/cwpra/projects/pontchartrain)   

2001   Lower Mississippi River at flood stage - Carrolton Gauge 14.2 feet (4.3 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

2001 (June) Tropical Storm Allison drops 20+ inches (51 cm) of rain in areas around 
Lake Pontchartrain – salinity returns to more normal levels (Fontainebleau Park 
2.3 ppt and Pontchartrain Beach 4.8 ppt on July 10, 2001) 

2001  Creation of a Wildlife Management Area in St. John Parish at the Reserve Canal 
and Lake Maurepas (Times-Picayune, 9/30/2001) 

2002   Lower Mississippi River at flood stage - Carrolton Gauge 15.4 feet (4.7 m) 
(USACE - NOD website, 
http://www.mvn.usace.army.mil/eng/edhd/Wcontrol/miss.htm, 2003) 

2002  Tropical Storm Isidore directly passes over eastern Lake Pontchartrain; Hurricane 
Lilly passes west of Pontchartrain Basin 
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Location  Year      Ave./Max cfs    peak river stage      Volume 
          (Carrolton Gauge)   Discharged    

       units=m3/ sec      m      units= m3 x 109  
Caernarvon Crvs 1927        n.a. / 7075 

Bonnet Carré Spw 1937        4406 / 5971 5.8     15.418 

Bonnet Carré Spw 1945     6351 / 8999  6.0     30.220 

Bonnet Carré Spw 1950    4418 / 6311  6.1     13.321 

Bonnet Carré Spw 1973    3707 / 5518  5.6   24.053 

Bonnet Carré Spw 1975    2094 / 3113  5.4        2.343 

Bonnet Carré Spw 1979    3084 / 6452  5.2       12.031 

Bonnet Carré Spw 1983    6441 / 7584  5.2     18.929 

Caernarvon Div 1991        20 / 54  5.2               0.264 

Caernarvon Div 1992        25 / 54  3.5               0.656 

Caernarvon Div 1993        34 / 209  4.6               1.044 

Caernarvon Div 1994        68 / 207  5.0        2.161 

Bonnet Carré Spw 1994          n.a.  5.0    n.a. 

Bonnet Carré Spw 1995          n.a.  5.1    n.a. 

Caernarvon Div 1995        60 / 212  5.1          1.863 

Caernarvon Div 1996        49 / 173  3.1         1.511 

Caernarvon Div 1997        22 / 144  5.1               0.693 

Bonnet Carré Spw 1997    4358 / 6877  5.1       11.348 

Caernarvon Div 1998         n.a.  4.4             0.998 

Caernarvon Div 1999         n.a.  4.6 

Caernarvon Div 2000         n.a.  2.6 

Caernarvon Div 2001         n.a.  4.3 

Caernarvon Div 2002         n.a.  4.7 

Discharges from Miss R. into the Pontchartrain Basin.  Metric Equivalents for Table 7. 
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APPENDIX C   

Specific analyses of environmental impact completed 

 
 
 

Activity   Period  

Modeled 

FCI’s EFI

   Nut Sed ExH InH WP KS  

Conversion of the levees and ridges 1718-1844 .9 .9 .9 .2 .9 0 0 

Commercial logging of longleaf pine forests1900-1940 1 1 1 1 1 0 0 

Commercial logging of loblolly pine forests 1900-1940 1 1 1 1 1 0 0 

Dredging of canals Direct 1932-1985 1 1 1 1 1 0 0 

Hydraulic clamshell dredging (2002) 1932-1990 1 1 1 1 .65 .006 .25

Commercial logging of wetland forests  1890-1940 1 1 1 .1 1 .186 .56

Water pollution in 1995  1718–2002 1 1 1 1 .4 1 .78

Armoring of the wetlands   1932–1990 1 .5 1 .5 1 1 .86

Dredging of canals Indirect 1932-1985 1 1 .82 .9 1 1 .96

Severing of the Mississippi River  1812 -1895 .99 .99 .99 1 1 1 .99

 

   



  
 

 

218  
 

APPENDIX D  

 

EXCEL spreadsheet of hurricane data (on electronic media) 
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APPENDIX E   

 

EXCEL spreadsheet of Pontchartrain Basin population data (on electronic media) 
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APPENDIX F 

 

EXCEL spreadsheet of EFI and FCU/acres calculations (on electronic media) 
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