





Project No. FD68 South Lake Decade
Freshwater Enhancement and Shoreline
Protection

PROJECT DESCRIPTION

Proposed project components include installing three control
structures along the rim of the lake and enlarging Lapeyrouse
Canal to allow the allow the controlled diversion of the
Atchafalaya River water, nutrients, and sediments south into
project area marshes. Outfall management structures are
planned in the marsh interior to provide better distribution of
river water. In addition, approximately|.6 miles of foreshore
rock dyke is planned to protect the critical areas of the south
lake shoreline from breaching.

PROJECT COST
$5.8 million

POTENTIAL FUNDING SOURCE

CWPPRA

PROJECT SCHEDULE YEARS
Planning Complete
Design Current

Implementation 2 — 3 years
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6 Program and Recommendations

The Parish recognizes that the restoration needs of the Terrebonne Basin far exceed the funding
available to implement necessary projects. This first CPCR should therefore be viewed as the initial
step in altering the restoration approaches in the Parish from a defensive to an offensive philosophy.
The projects prioritized above are a good start, but additional projects are certainly needed, and
programmatic action is required to ensure that the Parish is ready to take full advantage of future
opportunities. This chapter sets out specific recommendations that will allow the Parish to take a
stronger leadership role in restoring the Parish’s coastal ecosystem.

6.1 Update and Adapt the CPCR in the Future

As noted above, there are significant activites being undertaken by the State and USACE that will
ultimately affect the restoration activities in the Parish. Even as the State and Terrebonne Parish
Levee and Conservation District (TLCD) work to construct a first lift of the Morganza to the Gulf
Hurricane Protection project and the Houma Navigation Canal Lock Complex, the USACE is re-
evaluating the project and may modify the projects final features. This will affect the total acreage of
impacted wetlands, the wetland mitigation plans, and location, size, and operational plans for
environmental structures. For this reason, this initial CPCR has limited its recommendations to
areas that will not likely be significantly affected by potential alterations of Morganza to the Gulf
project features. It is imperative, however, that the Parish work with the State, TLCD, and the
USACE to ensure that the objectives of this CPCR are fully considered in any project reevaluation
and redesign. Once a final decision is reached on the project features, this CPCR should be modified
to incorporate those features and to make any necessary changes to other projects that are
recommended herein.

In addition, the LCA program makes recommendations to advance restoration activities on at least
six projects to be implemented, at least in part, in the Parish:

I. Convey Atchafalaya River water to northern Terrebonne marshes;
Multi-purpose operation of the Houma Navigation Canal Lock;
Terrebonne Basin barrier shoreline restoration;

Maintain landbridge between Caillou Lake and the Gulf of Mexico;

Stabilize Gulf shoreline at Point au fer Island; and

o U > W N

Beneficial use of dredged material program.

Most of these projects are expected to be fully evaluated and recommendations for implementation
to be made prior to December 2010. The Parish should work closely with the State and USACE to
ensure that the recommendations are fully consistent with the CPCR. As LCA recommendations
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are made, the CPCR should be evaluated to ensure that the recommendations made herein remain
viable. A full revision to the CPCR, however, should not occur until the reevaluation of Morganza to
the Gulf is complete, or five years from initial adoption of the CPCR, whichever comes first.

6.2 Establish Additional Capacity to Implement Restoration Projects

As noted previously, the Parish plays an important role in all restoration activities in the Parish,
helping to shape activities undertaken by federal and state resource agencies. Programs such as
CWPPRA and LCA are now, and will remain, critical programs to restore the Parish’s diminishing
wetlands. The funding decisions associated with these programs are made, however, by entities
other than the Parish. It is evident that federal and state decision-makers are respectful of the inputs
and views of the Parish, but also that these decision-makers have a broader set of objectives that
must be met. This may mean that Parish priorities are not fully heeded as funding decisions are
made. For this reason, the Parish must be prepared to implement certain restoration activities with
funds under their own control. Gulf of Mexico Energy Security Act funds will eventually be made
available to the Parish, enabling more significant independent restoration activities, but other sources
may be required as well to bridge the gap between current needs and future funds availability. Any
new funding sources for coastal restoration should be dedicated specifically to implementation of the
CPCR or future updates of this plan.

In addition to identifying additional funding sources that the Parish can utilize more independently,
other steps could be taken to increase the pace of restoration activity in the Parish. Among them is
the potential for the Parish to invest in dredging equipment that can be used to restore critical
landscape features in a timelier manner than has been possible in the past. This investment can be
made either by purchasing a small dredge or establishing incentives for private industry that will
ensure the availability of equipment capable of working in shallow coastal waters and discharging
material into fragile wetland environments. Future drainage and sanitary system improvements
should maximize the beneficial influence of discharged materials to wetlands.

6.3 Fully Implement Non-Structural Flood Protection Strategies

Although recommendations for flood risk reduction were outside the scope of the CPCR, it is clear
that flood risk reduction efforts and coastal restoration efforts are related and should be undertaken
in a synergistic manner. The Parish should therefore maximize its participation in non-structural
flood protection programs and other hazard mitigation grants programs to reduce flood risk in the
parish and to facilitate restoration efforts. As the Coastal Protection and Restoration Authority
more fully develops its programs for non-structural flood risk management, the Parish should seek
every opportunity to participate in these programs and provide opportunities for pilot project
implementation. Establishing the Parish as a leader in non-structural flood risk management
integrated with coastal restoration will facilitate implementation of levee projects and achievement of
sustainable communities.
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6.4 Advocate for Critical Scientific and Technological Advancements

Even with the implementation of critical restoration projects in the Parish over the last 20 years, a
significant range of scientific and technical uncertainties remain, The Parish must recognize these
uncertainties and actively promote resolution in order to advance critical restoration activities in a
timelier manner. Technological advancements in barrier island and flotant marsh restoration and
preservation techniques are both needed.

Several concepts have been proposed in recent years that may reduce the overall cost of introducing
sand to the barrier island system and promote re-establishment of barrier islands in open water
areas. The Coastal Bay Sediment Trapping Project proposed on PPL-18 and the Benefits of Limited
Design/Unconfined Beach Fill for Restoration of Louisiana Barrier Islands- Demonstration Project
approved on PPL-18 may be evaluated in a more timely manner with laboratory experiments on
scaled physical models than with full scale field testing. Creating an “existing conditions” physical
model of all or portions of the Parish’s barrier island systems will enable the testing of these and
other concepts using well-tested methodology prior to developing field scale projects. Compressing
the time required for validating these concepts can speed implementation of full-scale projects and
give decision-makers confidence in innovative technology before expeding large amounts of funding
for demonstration projects.

Flotant marshes in northern Terrebonne Parish are among the more unique and fragile ecosystems in
the coastal zone. Their value for wildlife habitat is unquestioned; their sustainability in the face of
relative sea level rise and increasing Atchaflaya River influence, however, is less certain. As forces
acting on these marshes increase over the coming decades, it is imperative that a better
understanding of how to restore lost marsh or prevent the loss of existing flotant marsh is
developed. If it is shown that restoring flotant marsh is not technically feasible, adaptation and
recovery plans can be developed for implementation should large expanses of flotant marsh be lost in
the future (due to effects of hurricanes or increased river/tidal influence).

6.5 Develop Mechanisms to Facilitate Future Regional Planning

Terrebonne Parish has an excellent working relationship with its neighboring coastal parishes and the
State of Louisiana when it comes to coordinating and implementing restoration projects. It is
recognized, however, that coordination can be improved, especially as it relates to prioritizing state
funding for protection, restoration, and economic development activities. The State has proposed
the establishment of three “Regional Planning Teams” in its Draft Fiscal year 2010 Annual Plan for
Hurricane Protection and Ecosystem Restoration. The purpose of these teams is to “review
proposed planning and project details” and “report back on the plan’s progress to their communities
and bring any concerns to the OCPR”. This activity builds upon the successful inclusion of the
Interdisciplinary Technical Team into the Master Plan process. Terrebonne Parish should actively
participate on its Regional Planning Team in order to convey vital details to the State as it develops
its own sense of sequencing and priority of Master Plan projects. Fully participating and developing a
two-way dialogue and full partnership will ensure the Parish’s objectives are met.
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Additionally, planning tools are needed to fully understand and guide future coastal activities,
including coastal restoration, hurricane protection, and economic development. The most basic
need is a basin-scale hydrodynamic model which is capable of integrating the effects of restoration
and protection projects, changes in regional hydrology due to climate change, and changes to
navigation projects, such as deepening the HNC. Only if the effects of these projects are analyzed
together within a common model will it be possible to plan for the sustainable future of the Parish.
The potential for synergies and conflicts of these activities must be acknowledged and analyzed early
in the process in a manner that reduces the overall time to implement them.

58



Terrebonne Parish Comprehensive Plan for Coastal Restoration
Final Draft Plan

7 References

Barataria-Terrebonne National Estuary Program, 1995. Bayou Lafourche From Donaldsonville to the
Gulf of Mexico An Evolving Landscape 1941-2003, Ed. Rodney E. Emmer, Woody Falgoux, and Cullen
Curole. Produced By The Gulf of Mexico Program and the Barataria-Terrebonne National Estuary
Program. http://www.bayoulafourche.org/client files/editor_files/BLafourche WPA.PDF

Barras, 1996. Barras, John A., 2006, Land area change in coastal Louisiana after the 2005 hurricanes —
a series of three maps: U.S. Geological Survey Open-File Report 06-1274.

BTNEP, 1996. The Barataria-Terrebonne National Estuary Program Comprehensive Conservation
and Management Plan (CCMP), Parts | to 4. Barataria-Terrebonne national Estuary Program Office.

Coastal Protection and Restoration Authority of Louisiana (CPRA), 2007. Integrated Ecosystem
Restoration and Hurricane Protection: Louisiana’s Comprehensive Master Plan for a Sustainable
Coast. p.1 16.

Coleman, .M., 1988. Dynamic changes and processes in the Mississippi River delta. GSA Bulletin,
v.100:999-1015.

Fisk, H.N., 1944. Geological investigations of the alluvial valley of the Lower Mississippi River Comm.
U.S. Army Corps of Engineers, Vicksburg, Mississippi, 69p.

Fisk, H.N., 1952. Geological investigations of the Atchafalaya Basin and the problem of Mississippi
River diversion. Vicksburg, U.S. Army Corps of Engineers, Waterways Expt. Station., 145 p.

Frazier, D.E., 1967. Recent deposits of the Mississippi River, their development and chronology.
Transactions of the Gulf Coast Association of Geologic Societies, v.17:287-31 1.

Kolb, C.R. and J.R. Van Lopik, 1958. Geology of the Mississippi River deltaic plain, southeastern
Louisiana. Vicksburg, Mississippi: U.S. Army Corps of Engineers Waterways Experiment Station,
technical report no. 3-483.

Louisiana Coastal Area (LCA), 2005. Louisiana Coastal Area, Louisiana: Ecosystem Restoration Study.
U.S. Army Corps of Engineers, New Orleans District.

Louisiana Coastal Wetlands Conservation and Restoration Task Force and the Wetlands

Conservation and Restoration Authority, 1998. Coast 2050: Towards a Sustainable Coastal Louisiana,
an Executive Summary. Louisiana Department of Natural Resources, Baton Rouge, LA. 12pp.

59



Terrebonne Parish Comprehensive Plan for Coastal Restoration
Final Draft Plan

Louisiana Coastal Wetlands Restoration and Conservation Task Force (LCWRCTF), 1993. Louisiana
Coastal Restoration Plan-Terrebonne Basin, Appendix E, Website.
http://www.lacoast.gov/reports/CWCRP/1993/TerreApndxE.pdf

List J.H., B.E. Sallinger, A.H., Hansen, M.E., 1997. Bathymetric comparisons adjacent to the Louisiana
barrier islands: Processes of large-scale change. Journal of Coastal Research, Louisiana’s Barrier
Islands: An evolution of their geological evolution, morphodynamics and rapid deterioration.,
Workshop, New Orleans, Vol. 13, N.3, 591-710.

McBride, R.A. and Byrnes, M.R., 1997. Regional variations in shore response along barrier island
systems of the Mississippi River Delta; historical change and future prediction. Journal of Coastal
Research, v. 13, n. 3, pp. 628-655.

Penland, S., R.A. McBride, S.J. Williams, R. Boyd, and Suter J.R., 1991. Effects of sea level rise on the
Mississippi River Delta Plain. Coastal Sediments '91 Proceedings, Speciality Conference/WR
Div./ASCE, Seattle, WA/June 25-27.

Penland, S., H.H. Roberts, S.J. Williams, A.H. Sallenger, Jr., D.R. Cahoon, D.W. Davis, and C.G.
Groat, 1990. Coastal land loss in Louisiana. Transactions-Gulf Coast Association of Geological
Societies, Vol. XL, pp 685-699.

Penland, S., J.R. Suter, R.A. McBride, S.J. Williams, J.L. Kindinger, and R. Boyd, 1989. Holocene sand
shoals offshore of the Mississippi River deltaic plain. Gulf Coast Assoc. Geo.Soc.Trans.,v39:455-470.

Penland, S., R. Boyd, and J.R. Suter, 1988. The transgressive depositional system of the Mississippi
River delta plain: a model for barrier shoreline and shelf sand development. Journal of Sedimentary

Petrology, v. 58(6): 932-949.

Penland, S. and R. Boyd, D. Nummedel, and H. Roberts, 1981. Deltaic barrier development on the
Louisiana coast: Gulf Coast Assoc. Geol.Soc.Trans., v.31: 471-476.

Reed, DJ., 1995. The response of coastal marshes to sea level rise: Survival or submergence? Earth
Surface Processes and Landforms, Vol.20, 39-48.

Reed, DJ., L. Wilson, 2004. Coast 2050: A new approach to restoration of Louisiana coastal
wetlands. Physical Geography, 25/1, pp 4-21.

Ritchie, W. and S. Penland, 1988. Rapid dune changes associated with overwash process on the
deltaic coast of south Louisiana, Marine Geology, v. 81: 97-122.

60



Terrebonne Parish Comprehensive Plan for Coastal Restoration
Final Draft Plan

Roberts, H.H., 1997. Dynamic changes of Holocene Mississippi River delta plain: the delta cycle.,
Journal of Coastal Research, 13/3. pp 605-627.

Russell RJ., 1936. Physiography of the lower Mississippi River delta. Pp 3-199 in Russell, H.V. Howe,
J.H. McGuirt, C.F. Dohm, Wade Hardley, Jr., F.B. Kniffen, and C.A. Brown, Lower Mississippi delta:
reports on the geology of Plaquemine and St. Bernard parishes. Geological Bulletin no. 8. New
Orleans: Louisiana Department of Conservation.

State of Louisiana, 2007. Fiscal Year 2008 Annual Plan: Ecosystem Restoration and Hurricane
Protection in Coastal Louisiana. www.lacpra.org

Terrebonne Parish, 2004. Terrebonne Parish Strategic Plan for Coastal Restoration. Terrebonne
Parish Office of Coastal Restoration and Preservation.

Terrebonne Parish, 2000. Terrebonne Parish Coastal Zone Management Plan. Terrebonne Parish
Office of Coastal Restoration and Preservation.

Twilley, R., Allison, M., Capozzoli, L., Laska, S., McKee, L., Meselhe, E., Reed, D, and Ryan, T. 2008.
Morganza to the Gulf technical panel review., Battelle, pp 34.

USGS Fact Sheet, Louisiana Barrier Islands: A vanishing resource, 1995. http://marine.usgs.gov/fact
sheet/Barrier/barrier.html

van Heerden, I.L., and Roberts, H.H., 1988. Facies development of Atchafalaya Delta, Louisiana: a
modern bayhead delta: Am. Assoc. Pet. Geol. Bull., v. 72:439-453.

6l






Halcrow, Inc.
5615 Corporate Blvd, Suite 500B, Baton Rouge, LA 70809

Tel +1 225 925 5693 Fax +1 225 924 6762
www.halcrow.com





