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5 Dominant Periods of Environmental Impacts in the Pontchartrain Basin
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New Orleans circa Trudeau, 1803 (French Archives)
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Conceptual model for
restoration of a natural
levee
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| Typical restoration
model

Miss. River Outfall channel bypasses
most of the natural levee to

Ith Levees avoid land use conflicts
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Chronological graph of significant meteorological events, Mississippi
River Modifications and related events in the Pontchartrain Basin.

Meteorological Events, Mississippi River modifications and Related events
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Graph of wetland growth and loss rates for the portion of the
Balize delta impacted by Mississippi River levees.

Wetland Loss Rates Utilized to Estimate Impact of MR
Levees inthe Pontchartrain Basin
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Age (Yr BP) Duration Maximum Extent  Loss growth rate loss rate
sg. miles (km?) sg. Mile/year
Balize/Plaquemines Delta

1000 — present! 1000 3,829 (9,917) 3.8(9.7)
800 - present 2 800 -- -

Lafourche Delta

2500 - 800" 1700 4,366 (11,308) 709 (1,836) 2.6(6.5) 0.88(2.3)
2000- 80021200 - 292 (756) - 0.36(0.9)

St. Bernard Delta

4000 - 2000* 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)

2 s osa Lopez, 2003 & 2004
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Conclusions

Deltaic growth has occurred much faster than deltaic loss in the Lafourche and
St. Bernard deltas requiring an asymmetrical growth — abandonment curve.

Considering simply the geologic record processes of growth and
abandonment, suggests a total of 141 square miles of total negative impact to
wetlands in the Pontchartrain Basin from 1812 to 2002 as a result of
construction of artificial levees.

The impact of artificial levees was principally that it halted new growth of
wetlands and to a much lesser degree did it accelerate wetland loss.

Simply considering the modeled geologic rates without consideration of other
possible interacting processes, suggests that artificial levees may account for
roughly 1/5 of the wetland loss in the Pontchartrain Basin from 1932 to 1990.
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The Delta Model Coleman, Roberts and
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Cycle 1 Cycle 2
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Modified Delta Growth Model
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Modified Delta Growth Model with Anthropogenic Departures
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Modified Delta Growth Model with Anthropogenic

Departures
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Modified Delta Growth Model with Anthropogenic Departures
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Modified Delta Growth Model with Anthropogenic Departures

Strategic Restoration (Multiple Lines of Defense Strategy)
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Implications of an Asymmetrical Delta Cycle

1) Abandoned deltas are relatively stable and may have acceptable rates of natural loss or gain

2) Restoration is moving the anthropogenic altered delta back to any position back on the delta cycle curve

3) Restoration needs to be primarily functional (processes) but requires some restoration of form (Land)

4) Efficiency suggests restoration to historic delta stage condition
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What is the Multiple Lines of Defense Strategy?

The Multiple Lines of Defense Strategy is
a methodology to design flood control and
wetland restoration in coastal Louisiana.
The strategqy works on the well-founded
premise that coastal Louisiana must be
protected from hurricane surge by both
man-made features, such as levees, and
by the natural coastal wetland buffer along
the Louisiana coast. Levees alone will

Comprehensive Recommendations Supporting the
Use of the Mualtiple Lines of Defemse Strategy to
Sustain € l.l:n\TnI | Huisiana
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not work. Together, a healthy coastal
estuary and appropriately designed levees
system can sustain Louisiana's ecology
and economy of the coast.
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PU-1

Recommended Diversions

14) Bayou Manchac 200 cfs
15) Bayou Braud 200 cfs
16) Blind River 8,000 cfs
17) Hope Canal 3,000 cfs
18) Frenier Wetlands 5,000 cfs
19) Bonne Carre Wetlands 1,000 cfs
20) LaBranche Wetlands 4,000 cfs
21) Violet 20,000 cfs
22) Caernarvon 8,000 cfs
23) White Ditch 1,000 cfs
24) Bohemia 10,000 cfs, 5000 cfs & 500 cfs
ultimately 100,000 cfs
21) Benney’s Bay 50,000 cfs
TOTAL 200,400 cfs

Authorized or nearly authorized 105,500 cfs
Or approximately 1/6t of the spring discharge of the
Mississippi River
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Proposed Diversions in Planning Unit 2

Recommended Diversions

18) Lagan 1,000 cfs
19) Johnson 1,000 cfs
20) Davis Pond 10,600 cfs
21) Jesuit Bend 10,000 cfs
22) Myrtle Grove 20,000 cfs
23) Deer Range 10,000 cfs
24) Buras (minimum) 150,000 cfs
25) West Bay 25,000 cfs

TOTAL 227,600 cfs
Authorized or nearly authorized 55,600 cfs
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~ 230,000 cf
in Spring

~ 200,000 to 300,000 cfs
through Pass a Loutre in Spring

Closed passes, ' " (
possibly small boat
passage)

LPBF & CRCL, 2007

v
LAKE PONTCHARTRAIN BASIN FOUNDATION



References

Lake Pontchartrain Basin Foundation and Coalition to Restore Coastal Louisiana, Comprehensive Recommendation
supporting the use of the Multiple Lines of Defense Strategy to Sustain Coastal Louisiana, see MLODS.org or
SaveourLake.org

Lake Pontchartrain Basin Foundation, 2006, Comprehensive Habitat Management Plan for the Pontchartrain Basin, Lake
Pontchartrain Basin Foundation, Metairie, LA

Lopez, J. A., 2003, Chronology and Analysis of the Environmental Impacts within the Pontchartrain  Basin of the
Mississippi River Delta Plain: 1718 -2002, University of New Orleans Dissertation, New Orleans Louisiana

Lopez, J.A., 2004, Wetland Loss in the Pontchartrain Basin (PB) attributed to the Construction of Artificial Levees along the
Mississippi River in Southeast Louisiana, Basics of the Basin Research Symposium 2004, University of New Orleans,
Proceedings p. 29

Lopez, J. A., 2006, The Multiple Lines of Defense Strategy to Sustain Coastal Louisiana, Lake Pontchartrain Basin
Foundation, Metairie, LA. at

Lopez, J.A., 2007, Re-assessment of the Mississippi River “Delta Model” Curve, Gulf Coast Association of Geological
Societies, Proceedings 2007 Corpus Christi, TX

Lopez, J.A. and C. Dufrechou, 2007, COASTAL PLANNING IN LOUISIANA REDEFINED POST-HURRICANES
KATRINA AND RITA, Coastal Zone 07 Proceedings, Portland Oregon.

v
LAKE PONTCHARTRAIN BASIN FOUNDATION




SAVE OUR-COAST

LAKE PONTCHARTRAIN BASIN FOUNDATION




