Board of Commissioners of SLFPA
VS.
Tennessee Gas Pipeline Co., et.al.

Legal and Geological Evaluaton







The Parties

Plaintiffs

Southeast Louisiana Flood Protection Authority -
East ("the Authority"), individually and as the
board governing the Orleans Levee District, the
Lake Borgne Basin Levee District, and the East
Jefferson Levee District

Defendants

List of energy companies involved in exploration
and production over the past 80 years.



The Good Old Days

hCoast al | ands nhave [
crucial buffer zone between south

Louisiana's communities and the violent

wave action and storm surge that tropical
storms and hurricanes transmit from the Gulf

of Mexico. Coastal lands are a natural
protective buffer, without which the levees

that protect the cities and towns of south
Louisiana are left exposed to unabated
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The Delta after 1932
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years to form. Yet, as described below, it

has been brought to the brink of destruction
over the course of a single human lifetime.
Hundreds of thousands of acres of the

coastal lands that once protected south
Louisiana are now gone as a result of oil

anad gas [ ndusitry acti)




The Legal Claims

his Is a third party beneficiary lawsuit.

The landowners have the primary rights to the
restoration of the land after production.
The damage to the land increased the cost of
hurricane protection to the levee board.

The mechanism of damage
Canals and pipelines destroyed wetlands, which
acted as buffers against hurricane storm tide.

OIl extraction caused surface subsidence, which
Increases the risk of hurricane storm tide.



The Coastal Restoration Demand

B [ me | Lo g o llie e
revegetating each and every canal dredged by
them, used by them, and/or for which they bear
responsibility, as well as undertaking all manner

of abatement and restoration activities

determined to be appropriate, including, but not
limited to, wetlands creation, reef creation, land
bridge construction, hydrologic restoration,
shoreline protection, structural protection, bank
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Gulf of Mexico
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Gulf of Mexico
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@ 1932-56 land loss

B 1956-73 land loss**
1973-15 land loss
1975-77 land loss*

1977-85 land loss

1990-95 land loss

1995--98 land loss
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Coastal Land Area Change since 1932

20,000

13,500

19,000

18,500 ! e
2
~ Average rate = ~20

18,000

17,500

17,000

16,500

w
®
D
2
£
=]
=
D
2
o
=
=
@
=
<
jub]
2
<
=
=
<
il

1800 1 1880 sg. mi decrease
15,500 - in wetlands coverage

in 78 years
15,000 - I |

!
| \ |

14500 P b
|

|

| |
14,000 | |
1930 1940 1950 1960 1970 1980 1990 2000 2010 2015
Year
Figure 25. Time series of land-area changes in coastal wetlands of Louisiana, 1932 to 2010 {modified from Couvillion and
others, 2011).
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Why 19327

he plaintiffs and their supporters would
say that oil exploration began in earnest in
the 1930s.

While that Is true, the reason that the
coastal wetlands loss begin with 1932 Is
that was the year when aerial photography
of the coast began.

The missing information is what happened
before 1932.




This requires determining what other
human factors have affected the
delta since 1932 and the effect of
longer term natural processes.



Why 1932 Might Be the Modern Sediment High Point
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Anthropogenic Changes Since 1932

Sediment in the river peaked in 1932, then
declined due to modern farming practices
and levees.

Dams have been built, trapping sediment.
Levees have been built, preventing
upstream sediment from entering the river
and downstream sediment from flooding
the delta.



The Mississippi Delta from the
Holocene to 1932
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Wetlands Built over 6000 Years?

his in the end of the Holocene, which
began about 12,000 years ago.

The glaciers were melting and sea level
was rising until about 6,000 years ago.
The modern Mississippi Delta started
6,000 years ago.




What was here before the Modern
Delta?

he ice cap from the last ice age was at
the maximum about 20-25,000 years ago.
So much water was tied up in the ice that
the sea level was about 120 meters (nearly
400 feet) lower than today.

he Mississippi River was more than 100
miles out into the Gulf of Mexico, in a huge
canyon.

What Is seen as the delta did not exist.
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What Happened When the Ice Melted?

he Mississippi was a flooding torrent for
thousands of years and carried much more
sediment at that time than since.

Despite this mountain of sediment, coastal
edge 1 what we call the delta today 1
retreated inland more than 100 miles.
Lesson for sea level rise from climate
change: sea level rise trumps sediment.
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Building the Modern Delta

All of the modern river deltas started to build
when sea level stabilized about 6,000 years
ago.

As long as sea level was rising at a
significant rate, the coast line retreats inland
because the river cannot build a delta uphill.



Post-Glacial Maximum Sea Level
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Recent Deltatic Deposits of the Mississippi River:

Their development and chronology i David E. Frazier, 1967
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5,500

years before present

Pine Islands =

Trinity Islands

Active delta Stage 1
Progradational deltaic headland Erosional headland: flanking barriers




4,500

years before present
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years before present

2

+ 4315 Mi

- mi
886

2




2,500

years before present
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Bayou Jasmine Archeological Site
Twinned bag ca. 800 BC
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1,500

years before present

St Bernard Islands

ve delta
Progradational deltaic headland
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Shoreline retreat: inner shelf sand shoal Shoreline retreat: transgressive barrier arc
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82

years before present (1932)
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Land Lost before 1932

~10,000 mi *

Total estimated submergence
prior to 1932

This land was lost without human intervention




Subsidence and the Delta Cycle
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Subsidence Today

The historic sediment load on the delta
causes the subsidence that creates the
space for the river to deposit the new
sediment 1 the accommodation space.
As we have seen, when the river is not
putting sediment in an abandoned part of

t
t

ne delta, the subsidence continues and
ne abandoned lobe sinks below the water.

"his subsidence is drowning the coast.
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Predicted present-day vertical motions
In mm/yr from delta & ocean loads
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Current plans to save the Coast are
focused on fixing the wetlands
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Even if the wetlands could be restored, the coastal ‘
communities will continue to sink below sea level. Storms |
will ultimately make these communities uninhabitable. |
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The Standard Accepted Model for Land
Loss on which the Lawsuit Is Based is
fundamentally flawed



Causes of Wetland Loss in the
Coastal Central Gulf of Mexico
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Two Foundational Studies

nNnTotal <canal area I s ejq
Louisiana coastal region in 1978 and directly
accounts for approximately 6.3% of the total
wetlands loss from circa 1955 to 1978. However
a strong statistical relationship exists between
canal density and total wetlands loss indicates
that the indirect impacts of canals account for a
substantially larger percentage of total wetlands
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Process Classification of Coastal Land Loss 19327 1990
Penland, et. al., 1990 bl 2. Constal Land Frocess. el Pl
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Erosion Submergence Direct Removal
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Burned Area
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Golden Meadow Fault

Seismic data provided by SEl.Inc.
Scale




