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Southwest Coastal Louisiana Study

EXECUTIVE SUMMARY

The IS, Army Corps of Engineers (Corps) was requested to conduct the Southwest Coastal
Louisiana Feasibility Study (SWLA Study) via Resolution Docket 2747 adopted on December 7.,
2003, by the U.S. House of Representatives Commifttee on Transportation and Infrastmicture.
That Docket specifically requested the Secretary of the Army, in accordance with section 10 of
the River and Harbors Act, to “survey the coast of Lonisiana in Cameron, Calcasien, and
Vermilion Parishes with particular reference to the advisability of providing hurricane protection
and storm damage reduction and related purposes to include the feasibility of constructing an
armored 12-foot levee along the Gulf Intracoastal Waterway.™

Measures to provide storm damage reduction and ecosystem restoration were evaluated within
the study area. Those measures included construction of levees designed to provide hurricane
storm surge protection and non-structural measures such as structure flood proofing, relocations,
and buyouts. Measures to protect and restore coastal wetlands and unique natural ecosystem
features (such as cheniers) were evaluated, including the construction of shoreline protection
measures along navigation canals, interior lakes and bays. and the Gulf of Mexico, plus measures
to re-create marshes in shallow open water areas.

The initial list of proposed project measures was derived from existing large-scale coastal
protection and ecosvstem restoration plans (e g, the Lonisiana Coastal Protection and
Restoration Plan [LACPR], the Lowsiana Coastal Area Ecosystem Restoration Sudy Report
[LCA], and the Louisiana’s Comprehensive Master Plan for a Sustainable Coast [State Master
Plan 2012]). Public comments were received during the project scoping process, and
recommendations were provided by local representatives and natural resource agencies during
the initial planning phase of the project. The initial list of potential project measures was
reduced to a more focused and achievable final list of measures based on criteria that were
approved by an interagency project delivery team.

The final list of measures was assembled into 6 possible protection levee alternatives and 6
ecosystem restorafion alternatives, all of which were evaluated for cost effectiveness. Of the
flood protection features, only the non-structural protection measures in select locations were
cost effective and included in the Recommended Plan (RP). Restoration Altemative 4 (Entry
Salinity Control Alternative) was initiallv chosen as the most cost effective of the comprehensive
plans and was included in the RP. However, subsequent consideration resulted in modifying
alternative 4 to eliminate the Cameron-Creole Spillway structure, the Sabine Pass and Calcasien
Ship Channel salinity control structures (measures 47a, 48 and 7, respectively), and to add the
shoreline protection measures on the Gulf shore at Rockefeller Refuge (measures 6b1, 6b2, and
6b3).

In addition to providing lmrricane storm surge protection in developed portions of the project
area, implementation of the RP would restore, enhance, and protect substantial areas of coastal
marsh and forested chenier habitat However, implementation of some restoration measures
could result in some minor adverse impacts. The recommendations provided below address
ways to avoid such unintended impacts and to improve fish and wildlife habitat quality in
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restoration areas. Therefore, the Service supports implementation of the RP provided the
following recommendations are included as part of the plan.

1. To the greatest degree practical, borrow pits for construction of marsh creation measures
should be located to avoid and minimize direct and indirect impacts to vegetated
wetlands. Borrow pit construction should also avoid the following:

avoid inducing wave refraction/diffraction erosion of existing shorelines

avoid inducing slope failure of existing shorelines

avoid submerged aquatic vegetation

avoid increased saltwater intrusion

avoid excessive disturbance to area water bottoms

avoid inducing hypoxia

2. Marsh creation measures should avoid. to the degree practical. areas of dense submerged
agquatic vegetation.

MR pn o

3. The Corps should monitor ecosystem restoration features to document the degree of
success achieved. We recommend the Service and other inferested natural resource
agencies be mcluded in developing those monitoring criteria and in the review of
subsequent monitoring information and reports.

4. The Corps should obtain a nght-of-way from the Service prior to conducting any work on
Sabine or Cameron Prairie National Wildlife Refuges. in conformance with Section
20 21-1, Title 50, Right-of-Way Regulations. Issuance of a right-of-way will be
contingent on a determination that the proposed work will be compatible with the
purposes for which the Refiige was established.

5. All planning, design or other constuction-related activities (e.g., surveys, geotechnical
borings, etc.) conducted on National Wildlife Refuges (WWEs) will require the Corps to
obtain a Special Use Permit from the Refuge Manager of the Southwest Louisiana Refuge
Complex. We recommend that the Corps request issuance of a Special Use Permit well
in advance of conducting any work on the refuge. Please contact the Refuge Manager
(337/508-2216 or SWLEComplex@fws.gov) for further information on compatibility of
proposed ecosystem restoration measures, and for assistance in obtaining a Special Use
Permit. Close coordination by both the Corps and its coniractor must be maintained with
the Refuge Manager to ensure that construction and maintenance activities are carried out
in accordance with provisions of any Special Use Permit issued by the NWE.

6. The Corps should contact the Louisiana Department of Wildlife and Fisheries prior to
conducting any work on Rockefeller Refuge (337-491-2503).

7. We recommend the Corps contimue to coordinate with the Service throughout planning
and construction to ensure that the proposed project does not impact waterbird nesting
colonies, threatened or endangered species, or species that may be listed in the firture.
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8. We recommend the Corps coordinate with the Service and other interested natural
resource agencies when developing detailed plans regarding restoration measures,
especially during the Preliminary Engineering and Design Phase (PED) and construction
phase, for measures where specific recommendations have been provided below.

9. To the greatest degree possible, sediment pumping should be conducted during non-
growing season periods to reduce possible salinity impacts on adjoining vegetation.

Service recommendations regarding specific ecosystem restoration measures are provided below:

10. Marsh creation measures south of Grand Chenier (4721, 4732 and 47¢c1)

a. Combined. these measures would convert over 2,000 acres of existing shallow
open water to solid marsh. We recommend that some of those open water areas
not be filled to maintain aquatic habitat (Le_, ponds) used by fisheries, waterfowl,
and other wildlife.

b. To avoid saltwater entrapment impacts. the engineers are encouraged to design
channels to provide drainage/water exchange, and avoid ponding of Gulf water
effluent within or adjacent to the fill areas. Similarly. we recommend any ponds
or enclosed non-fill areas have drainage channels (existing or man-made) to carry
away Gulf water effluent and avoid concentration of salts.

c. To pump into eastern and western extremes of the designated fill area, the pipeline
route should depart from that designated route only within the proposed fill area,
and should be routed through unvegetated open water areas, to avoid impacting

11. Marsh creation along Freshwater Bayou Canal (measures 127¢3 and 306al)

a. To avoid saltwater effluent impacts, we recommend the effluent be drained
toward Freshwater Bayou Canal and not info the interior marshes. After
construction, once saltwater drainage from the fill areas has been completed, those
drainage routes should be plugged and drainage of the fill areas should be
redirected info interior marshes.

b. If a containment dike is constructed adjacent to the Freshwater Bavou Canal, the
Service recommends that it not be degraded after construction so that it can help
to maintain the desired hydrologic isolation of the inferior marshes from the canal.

12 Marsh creation near Mud Lake (measure 124¢)

a. This measure would convert over 1,200 acres of existing shallow open water to
solid marsh. We recommend that some of those open water areas not be filled to
maintain aquatic habitat (i.e., ponds) used by fisheries and waterfowl.

b. To avoid saltwater entrapment impacts, the engineers are encouraged fo design
channels to provide drainage/water exchange. and avoid ponding of Gulf water
effluent within or adjacent to the fill areas. Similarly, we recommend any ponds
or enclosed non-fill areas have drainage channels (existing or man-made) to carry
away Gulf water effluent and avoid concentration of salts.

iii

Integrated Final April 2016
Feasibility Report & EIS Annex G5



Southwest Coastal Louisiana Study

c. The proposed containment dikes along the western and southeastern fill area
boundaries may block existing drainage routes for marshes adjacent to the fill
area. To avoid potential saltwater entrapment impacts and impaired drainage
impacts. we recommend weir boxes along those sections of dike be eliminated
unless the presence of unimpeded drainage routes can be documented.

13. Marsh creation near West Cove (measure 1244d)

a. To prevent ponding impacts and saltwater enfrapment impacts to marshes south of
the fill area. we recommend the containment dike designs avoid closing both
canals that provide drainage for the fill area and adjacent marshes.

b. If funding is provided to the Service to construct this or other measures located on
National Wildlife Refuges. that funding should include fimding necessary to cover
the necessary administration, engineering. and design work.

This final report is submitted m fulfillment of the requirements of the Fish and Wildlife
Coordination Act (48 Stat. 401, as amended; 16 US.C. 661 et seq.), and constitutes the final
report of the Secretary of the Interior as required by Section 2(b) of that Act.  This report has
mcorporated comments made by the National Marine Fisheries Service (see Appendix A) on our
draft Coordination Act Report dated February 26, 2015. No comments on our Febmary 2013
draft Coordination Act Report were received from the Louisiana Department of Wildlife and
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INTRODUCTION

The Southwest Coastal Louisiana Feasibility Study (SWLA Study) was authorized by Resolution
Docket 2747 adopted on December 7, 20035, by the U.5. House of Fepresentatives Committee on
Transportation and Infrastructure. That Docket specifically requested the Secretary of the Ammy,
n accordance with section 10 of the River and Harbors Act, to “survey the coast of Lowsiana in
Cameron, Calcasieu, and Vermilion Panishes with particular reference to the advisabality of
providing nuricane protection and storm damage reduction and related purposes to include the
feasibility of constructing an armored 12-foot levee along the Gulf Intracoastal Waterway.”
Inwvestigation of area ecosystem restoration measures was authornized via the Water Fesources
Development Act of 2007 (Title VII, Louisiana Coastal Area program, Chenier Plain Freshwater
and Sediment Management and Allocation Reassessment Study).

The study area is located within Lowsiana’s Chemier Plain which 1s charactenized by lakes,
bayous, wetlands, cheniers, and coastal beaches. The Mermentau Basin and the Caleasien/Sabine
Basin are the two major hydrologic basins within the Chenier Plain. There are numerous
communities within the study area including Abbeville, Cameron, Delcambre, Erath, Gueydan,
Hackberry, Kaplan, Lake Arthur, Lake Charles, and Sulphur. Although the approved Southwest
Coastal Lowisiana Feasibility Study authorization 1s restricted to Calcasien, Cameron, and
Vermilion Parishes, several project altematives occurnng beyond those panishes were considered
because of their anticipated effects on the project area.

Numerous project measures and groups of measures were evaluated. Surge protection
alternatives included alternative levee alignments (including the ammored 12-foot leves described
above), as well as non-stmctural altematives. Ecosystem restoration alternatives included
various combinations of salinity control'reduction measures, strategic marsh creation measures,
strategically located shoreline protection measures, and restoration/reforestation of cheniers.

This report provides an analysis of the impacts of the Fecommended Plan (F.C) on fish and
wildlife resources. The BC is a combination of non-structural storm surge protection measures,
and an array of different types of ecosystem restoration featires. The propesed non-structural
measures may include earthen berms (3 — 7 feet high) around individual structures. Where
structures are located adjacent to wetlands, sheet pile structures will be constructed in lien of
earthen berms to avoid pessible wetland impacts associated with berm constmetion.

The Fish and Wildlife Service (Service) has reviewed available information regarding
construction of the proposed ecosystem restoration measures. Our comments, provided herein,
are mtended to assist the U.S. Ammy Corps of Engineers (Corps) i aveiding adverse impacts to
adjoining marshes that could cecur due to constraction of the proposed restoration measures.

This final report is submutted i fulfillment of the requirements of the Fish and Wildlife
Coordination Act (48 Stat. 401, as amended; 16 US.C. 661 et seq.). and constifutes the final
report of the Secretary of the Interior as required by Section 2(b) of that Act. This report has
mcorporated comments made by the National Manne Fishenes Service (see Appendix A) on owr
draft Coordination Act Feport dated Febmary 26, 2015, No comments on our Febmary 2015
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draft Coordination Act Report were received from the Louisiana Department of Wildlife and
Fisheries.

DESCRIPTION OF STUDY AREA

The study area, which encompasses Calcasieu, Cameron, and Vermilion Parishes, is typically
termed the Chenier Plain of Louisiana. The Chenier Plain encompasses the southwesterm
Louisiana coastal zone from Freshwater Bayou west of Vermilion Bay to Sabine Lake on the
Texas-Louisiana border. Cheniers are relict beach ridges that generally parallel the Gulf
shoreline. and derive their name from the Cajun word “chene™ meaning oak. because oaks are the
dominant tree species on the crests of the higher chenier ndges (Penland et al. 1989). Because
chenier elevations are higher than the surrounding marshes, they often serve as hydrologic
barriers, with varying levels of effectiveness, between saline marshes to the south and freshwater
marshes to the north (U.S. Ammy Corps of Engineers 2008). The two hydrologic basmns
encompassed by the study area are the Mermentau and the Calcasieu-Sabine Basins (Figure 1).

Memmentau Basin

The Memmentau River Basin is located between Freshwater Bayou Canal to the east and that
segment of Louisiana Highway 27 east of Calcasieu Lake. The Basin encompasses an area of
about 4.2 million acres and contains productive agricultural lands and a variety of natural
environments (U.S. Army Corps of Engineers 1999). Coastal wetlands within the Mermentau
Basin are divided into two sub-basins, the Lakes and Chenier Sub-basins (Figure 1), both of

i1

Figure 1. Coastal marshes within the Calcasien-Sabine and Mermentau Basins.
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which occur within the feasibility study boundary. North of the Lakes Sub-basin are uplands
beyond the study boundary that cover an area of 3.683 square miles of predominantly agricultural
land (Gammill et al. 2002). The principal agricultural products in this region are rice and
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crawfish, which both require ample supplies of fresh water typically provided via the Corps’
management of the Mermentan Basin Project (U.5. Armuy Corps of Engineers 19007,

The Lakes Sub-basin is located roughly between the Gulf Intracoastal Waterway (GIWW) and
Lowsiana Highway 82, and histoneally fumetioned as a low-salinity brackish estuary (Corps
2008). Construction of navigation channels, locks, and water control structures has altered the
hastorical north-south mver and tidal-driven hydrelogy and shifted it to an east-west system that
drains through the GIWW. The Corps’ locks and water control structures that are located along
the perimeter of the Lakes Sub-basin regulate both salimity and water level so that the Lakes Sub-
basin now fimetions more as & freshwater reservoir and less as the low-salinity estuary that
existed prior to these alterations (Gammill et al. 2002). The demand for a reliable fresh water
supply for agricultural use was the primary reason for the development of the Mermentan Basin
Project (U.5. Ammy Corps of Enginesrs 1999).

The Memmentau Basin Project involves the operation and management of five navigation locks
and control structures: (1) the Calcasien Lock located on the Gulf Intracoastal Waterway
{(GTWW) near the infersection of Lowisiana Highway 384, (2) the Leland Bowman Lock situated
on the GTWW near Intracoastal City, (3) the Freshwater Bayou Lock located on the Freshwater
Bayou Canal approximately one mile north of the Gulf of Mexico, (4) the Catfish Point Control
Structure located on the southwest side of the basin where the Mermentau Fiver exits Grand
Lake, and (3) the Schooner Bayou Contrel Stmcture located on the east side of the basin in the
old Intracoastal Waterway between Freshwater Bayou and White Take. The target water level
mside the basin is 2.0 feet above mean low Gulf and the five Corps structures are operated in
concert to maintain this level and preclude saltwater intrusion (U.S. Army Corps of Engineers
1999

The Chenier Sub-basin is located south of the Lakes Sub-basin, between Louisiana Highway 82
and the Gulf of Mexico. Approximately one-third of this sub-basin is comprised of the State-
owned and operated Rockefeller Wildlife Refuge. The Chemer Sub-basin is charactenized by
tidally influenced salt marshes, though hydrology throughout much of the area 13 managed
through impoundments that range in size from Inmdreds to thousands of actes. The purpose of
that management 15 to contrel salinity in order to reduce wetland losses and/or sustain
recreational and agricultural endeavors (U.5. Ammy Corps of Engineers 2008).

Calcasieu-Sabine Basin

The Caleasien-Sabine Basin extends from Sabine Lake and Fiver eastward to the Louisiana
Highway 27 segment east of Calcasieu Lake. The Calcasien-Sabine Basin consists of two semi-
distinct sub-basins. the Calcasien Biver Basin and the Sabine Biver Basin. When the GIWW was
built m the 1920s, it breached the Gum Cowve Bidge which had historically formed a partial north-
to-south orented hydrologic barrier between the Calcasien and Sabine Lake systems. That
breach, in combination with several smaller canals, now facilitates water exchange between the
sub-basins. and has exacerbated saltwater intrusion problems in the marshes adjacent to the
GIWW. The typical water-movement scenario 15 that south winds push salt water into Calcasien
Lake, westward through the GIWW, and across the Gum Cove Fidge breach. This water is
eventually swept down the Sabine Fiver and info Sabine Lake. Currently, salt water that 13
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pushed into Calcasien Lake remains there because there is little back flow from the Lake.
Without the Gum Cove Fidge breach, the current semi-circular flow pattemns would not exist,
and lake levels would rise more modestly, thus reducing the volume of seawater entering
Calcasien Lake (Lopez et al. 2008).

The widening and deepening (to -40 feet deep by 400 feet wide) of the Caleasien Eiver and Pass
Ship navigation channel (referred to as the Calcasieu Ship Chammel [CSC]), as well as the
removal of the channel mouth bar, has increased saltwater and tidal intrusion into the Calcasien-
Sabine Basin, resulting in marsh loss, tidal export of crganic marsh substrate, and an overall shift
to more saline habitats in the region. In 1968, the Corps completed constriction of the Calcasien
Fiver Saltwater Barrier on the Caleasien Fiver north of the City of Lake Charles. This barer
mimmizes the flow of salt water into the upper reaches of the Calcasien Fiver to protect
agricultural water supplies (Gammoill et al. 2002). The Corps-maintained Calcasien Lock, located
east of the C5C on the GIWW near its intersection with Louisiana Highway 384, 15 operated to
prevent saltwater intrusion into the Memmentan Basin as part of the Corps” Memmentan Basin
Project.

The Sabine Fiver has a drainage area of approximately 2,325 square miles and is the dominant
mfluence across most of the Calcasien-Sabine Basin in moederating salinity and tidal fluctuations.
Sabine Pass was first dredged for navigation in 1880, and has been progressively deepened to its
present depth of -40 feet. The Sabine-Neches Canal (later to become the Sabine-Neches
Waterway) was constructed in the early 1900s. That channel not only facilitates saltwater
ntrusion mto the area, it also fimnels freshwrater inflows more directly to the gulf, largely
bypassing the adjacent marshes in Lowisiana and Texas. A feasibility analysis has been
conducted to deepen and widen the Sabine-Neches Ship Channel, but construction has vet to be
mitiated due to lack of funding.  Saltwater intrusion in the Neches Fiver has, in the past,
necessitated the release of large quantities of water from the Sam Fayburn Feservoir to prevent
saltwater contammation of ndustrial, agrmeultural, and mumicipal freshwater supply for
Beaumont, Texas. To remedy those problems. a permanent saltwater barmer in the Neches River
at Beaumont was constructed in 2003.

FISH AND WILDLIFE EESOURCE CONDITIONS

Existing Fish and Wildlife Habitats

The Chenier Plain consists of open water pends and lakes, chemiers, gulf shorelines, and
freshwater, intermediate, brackish and saline marsh (Giron and Perez 2009). Marshes within
Lowisiana’s Chenier Plain began forming about 3,000-4, 000 years ago dunng periods when the
Mississippi River occupied a more westerly course (Gosselink et al 197%). Expansive mud flats
were created by large quantities of Mississippi Biver sediment that penodically acereted along
the Gulf shoreline. When the river would shaft to a more easterly location, erosion would rework
the gulf shoreline to form beach ridges parallel to shore (Gammill et al. 2002). These ridges,
consisting mainly of sand and shell, were typically higher in elevation than surrounding marshes
and were colonized by live oaks. Early explorers called the ndges “cheniere,” a French word
meaning “place of oaks” (Kniffen and Hilliard 1988). Over time, a series of Gulf of Mexico
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shoreline transgressions and regressions caused by penodic shifting of the Mississippi channel
from east to west resulted in the shore-parallel ndge and swale topography that dominates
Louisiana’s Chenier Plain today (Gammill et al. 2002). Despite substantial hydrolegic
alterations, wetlands of the Chenier Plain contimue to support nationally significant fish and
wildlife resources. They provide important habitat for various species of plants, fish and
wildlife, and they serve as ground water recharge areas, provide storage areas for storm and floed
waters, serve as natural water filtration areas, provide protection from wave action, erosion, and
storm damage, and provide various consumptive and non-consumptive recreational
opportunities. Predominant habitats and their associated fish and wildlife values are descnbed
below.

Forested Habitat

The four major forest types within the study area include swamp, bottomland hardwood, pine-
ocak forests, and upland chenier forest. Swamps are generally dominated with baldcypress, water
tupelo, swannp red maple, and vanous understory plant species. Coastal swamp forests typically
occupy the area between fresh marshes and areas of higher elevation, including the fransition
zones between bottomland hardwood forests on nvenne mterdistributary idges and lower
elevation marshes. Healthy cypress swamps occur in fresh water areas expenencing minimal
daily tidal action and where the salinity range does not normally exceed 2 parts per thousand
(ppt). Salinities of 3 ppt or higher may canse significant stress and mortality of baldeypress.
However. short-term exposure to such salinities may be tolerated if it does not penetrate into and

persist mn the soil (U5, Ammy Corps of Engineers 2009).

Bottomland hardwood forests occur primanly along the floodplains and distnbutary ndges of the
various bayous and rivers within northem portions of the study area. Common tree species
nclude sugarberry, water cak, live oak, nuttall cak, overcup oak, bitter pecan, black willow,
American elm, swamp red maple, box elder. green ash, and baldeypress (U.5. Amy Corps of
Engineers 2009).

The suppression of fire within area pine flatwoods has resulted in the conversion of those forests
to pine-cak forests. These pine-oak forests are generally found on poorly drained flats and
depressional areas north of the GTWW and predominantly around the cities of Sulphur and Lake
Charles. Common free species include loblolly pine, slash pine, longleaf pine, water oak, laurel
oak, sweet bay, sweetgum, rough-leaf dogwood, and wax myrtle. These former pine flatwood
communities may also contain a very diverse herbaceons community that can include many state

rare spectes (U5, Army Corps of Engineers 2000).

A unigue feature of the Chenter Plain is the chenier ridge habitat that formed on abandoned
beach nndges. These ancient beaches, composed pnmanly of sand and shell fragments, were
stranded behind prograding shorelines built dunng pedods of sedimentation fed by the
Mississippi Paver. Common free species on cheniers include live oak, sugarberry, swamp red
maple, sweetgum, and water oak. Fed mulberry, toothache-tree, and sweet acacia also ocour on
these ridges (U.5. Ammy Corps of Engineers 2009). Cheniers are important storm surge buffers,
often serving as hydrologic barmers that limit saltwater intrusion into interior marshes (1.5
Ammy Corps of Engineers 2008). Wooded habitats on the cheniers are critically important

5
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stopover habitat for neotropical songbirds migrating across the Gulf (Moore and Simons 19932,
Moore 19907

Scrub-Shrub Habitat

Serub-shrub habitat within the study area often occupies a zone where marshes transition into
slightly higher elevation habitats. Serub shrub habitats are found along bayou ndges and on
dredged matenal embankments, and areas typically bordered by marsh, swamp, or bottomland
hardwoods. In saline areas, scrub-shnib communities are dominated by black mangrove on
flooded saltmarsh edges. or by marsh elder and eastern bacchans on low ndges, bayou banks, and
spoil banks and other disturbed areas. Brackish serub-shrub wetlands are also dominated by
eastern bacchars and marsh elder, although wax myrtle is common on low ndges, bayousides,
and spotlbanks as well. Typical scrub-shmub vegetation in intermediate and fresh areas includes
elderberry, wax myttle, buttonbush, rattlebox, swamp red maple, Chinese tallow tree, marsh
elder, and eastemn baccharis. Dwarf palmette and prickly pear cactus are common in the
understory of Chenier'mantime forest. Yaupon, dwarf palmetto, swamp prvet and Virginia
willow also occur in thickets and the understory of swamps and bottomland hardwood forests
(U5, Army Corps of Engineers 2009). Those habitats often support a vanety of wildlife,
depending on local conditions; they provide nesting and feeding sites for wading birds, songbirds
and other birds, and wildlife escape cover.

Fresh Marsh

Freshwater marshes are quite heterogeneous, with local species composition governed by
frequency and duration of flooding, micro-topography, substrate, current flow and salinity. This
marsh type is typically dominated by maidencane, duck potato, spikerashes, pennywort, elephant-
ear and alligatorweed. Cther common plants are California bulrash, giant cutgrass, beggarticks
and cattail. Fresh marshes are often very diverse with different species of grasses and broad-
leaved anmuals waxing and waning throughout the growing season. Chabreck (1972)
documented 93 plant species occowming in the fresh marshes of coastal Lounisiana. In some areas,
fresh marshes consist of nearly pure stands of maidencane. Aquatic plants commonly found in
fresh marsh waters are duckweed., coontail, Eurasian watermilfoil, southem naiad, water
hyyacinth, pondweeds, white waterlily, elodea, hydnlla, water celery, water shield. fanwort,
Amernican lotus, and several invasive species of Salvinia. Fresh marsh salinity rarely exceeds 2
ppt, with a year-round range of approximately 0.5-1.0 parts per thousand (ppt).

Canal-induced saltwater intrusion has drastically reduced the extent of fresh marsh that
historically existed within the Calcasien-Sabine Basin (Figure 7). However, fresh marsh remains
the dominant marsh type within the upper Lakes Sub-basin of the Memmentau Basin (Figure 3).

Freshwater marshes support extremely high densities of migratory waterfow] and other wildlife.
However, because of saltwater infrusion, freshwater marshes have imdergone the highest rate of
reduction in acreage of any of the marsh type in Lowisiana over the past few decades.
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Figure 2. Marsh types (2007) within the Calcasieu-Sabine Basin
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Intermediate Marsh

Intermediate marsh may occur when annual salinity averages 3 to 4 ppt; but often intermediate
marsh salinities may be fresh for much of the year with higher salinity conditions occuming
during the late summer and early fall. Chabreck’s (1972) identification of 54 species of plants in
intermediate marsh indicates that plant species richness is relatively high The intermediate
marsh can be difficult to identify, as it somefimes may not appear as a transitional zone between
brackish and fresh marshes. Saltmeadow cordgrass or duck potato 1s usually the dominant or co-
dominant species. These are commonly accompanded by three-cornered grass, common read,
seashore paspalum. coastal waterhyssop, California bulrash, Walter's millet, sawgrass. deer pea,
spikerushes, and flatsedges. Agquatic plant species found in intermediate marsh waters include
widgeon grass, Eurasian watermilfoil, water celery, and southem naiad. Intermediate marshes
are considered extremely important for many wildlife species, such as alligators and wading
birds, and serve as important nursery areas for juvenile marnne organisms. Although still a
common natural community type in Louisiana, infermediate marsh appears to be decliming in
aerial extent, which has been atinibuted to a shift toward brackish marsh due to increased salinity
levels. Expanding on previous studies by Penfound and Hathaway (1938) and Chabreck (1970],
Wisser et al. (2000), classified intermediate marsh in the Chemer Plain as a combmation of
sawgrass, salmeadow cordgrass, and California bulmsh.

Intermediate marsh occurs within the more interior pertions of the Calcasien-Sabine Basin where
exposure to saltwater intrusion is lessened by distance from saltwater sources. Intermediate
marsh may have an irregular tidal regime, with salimity ranging from 3 to 10 ppt. This marsh
type 15 very important to many species of avian wildlife and supports large numbers of wintering
waterfowl It is also crtical mirsery habitat to juvenile manne organisms. Gradual changes in
salinity conditions can cause this habitat to shift towards brackish marsh.

Brackish Marsh

Inland from salt marsh, and subject to moderate tidal influence, are brackish marshes. This
marsh type is dominated by saltmeadow cordgrass. Brackish marshes are often interspersed with
numerous small ponds and water channels and have expenienced substantial marsh breakup and
degradation in recent years. Salimity levels often range between 0.5 to 5.0 ppt and average
salinity 15 in the range of § ppt, however, much higher salinities may occur periodically. In the
brackish marsh, saltmeadow cordgrass is the dominant herbaceous species. Saltgrass, three-
comered grass, smooth cordgrass, black needlemush, and leafy three-square are often co-dominant
or common in this zene. It should be noted that some of these species also occur in saline marsh,
but the order of dominance differs. Chabreck (1972) identified forty species of plants in brackish
marsh. Agquatic plants that commonly oceur in brackish marsh waters include widgeon grass,
Eurasian watermilfoil, water celery, and homed pondweed. Visser et al. (2000 classified
brackish marsh in the Cheniter Plain as a combination of saltmeadow cordgrass, three-comered
grass, and leafy three square.

Brackish marshes occur predominantly along the borders of Caleasien and Sabine Takes. Brackish

marshes are extremely important as nurseries for fish and shellfish. Wading birds, muskrats and
shorebirds are also common in such areas.
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Saline Marsh

Salt marshes wsually receive regular tidal inundation and ocour in the most saline zones along the
Gulf of Mexico shoreline and adjacent to the Calcasien Ship Channel. Smooth cordgrass is the
dominant plant in this marsh type, and often forms near-monetypic stands. Herbaceous
vegetation of the saline marsh is typically dominated by smooth cordgrass intermixed with
saltgrass, saltmeadow cordgrass, black needlemish, and saltwort. Chabreck (1972) identified 12
species of emergent vegetation typically associated with this marsh type. Within the descnibed
marsh zones, many ponds and lakes support submerged and/or floating-leafed aguatic vegetation
(SAV). Agquatic vegetation is rare in saline waters along the Lowsiana coast (Chabreck, 1972).
However, widgeon grass may ocowr in open water areas of saline marshes bordenng on the
brackish marsh zone and in saline areas where tidal flow has been decreased by stuctures or
other changes in hydrology. Average salinity is approximately 16 ppt. Felative to other marsh
types, salt marsh typically supports fewer terrestrial vertebrates although some species like
seaside sparrows and clapper rails are common (U5, Ammy Corps of Engineers 2009). Salinity
levels may range from 3.0 to 12 ppt, however, salinities may occasionally be lower or higher.

Saline marsh habitat exists in the project area closest to the Gulf of Mexico beach nm and along
the Lower Lake (1.e., iver miles (FMs) 5 to 12) and Caleasieu Pass (ie, EMs 0 to 5) portions of
the Calcasien Ship Channel. Saline marshes are regularly flooded by high tides and have less
plant diversity than the other marsh types.

Open Water
Small ponds and shallow open water areas associated with each of the above marsh plant

commumnities are scattered throughout the project area. Some of the larger well known open
water areas include Lake Charles, Prien Lake, Moss Lake, and Calcasien Lake along the ship
channel Black Lake, Browns Lake, and Mud Lake are open water areas ocewrning west of the
ship channel. Willow Lake and Sweet Lake occur east of the ship chanmel.

Submerged Aquatic Vegetation Habitat

Some protected shallow open water habitats within the project area support submerged acuatic
vegetation (SAV). Prior to Hurmcane Bita concentrations of SAVs densities up to 80 percent
coverage cccwrred within Cameron Prairie National Wildlife Fefuge (INWE) and those
concentrations are expected to retum (personal commumication with NWE personnel 2007).
Project area SAV habitats may include areas of widgeon grass, duckweeds, coontail,
bladderworts, watermilfoil, hydnlla, memmaidweeds, and pondweeds. As these agquatic plants
die, their decomposition by bacteria and fimgi contribute to the foed web by providing detritus
for many agquatic nvertebrates. SAVs are very important to wildlife and are utilized by many
duck species.

Devel Lands

Developed areas are located on the higher elevations of the Pleistocene terrace along the GTWW
and arcund the Lake Charles area and are typically well drained. Within the coastal marshes,
most development is located on chemiers. They include agricultural lands and commercial and
residential developments. Levees are also included in this category. Levees are frequently
mowed, and, as such, provide poor wildlife habitat. Some levees are vegetated with an

g
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assortment of semb/shrub species including marsh elder. eastemn baccharis, Chinese tallow tree,
common reed, and geldenrod. These higher-elevation areas may provide low-to-moderate-value
habitat for terrestrial wildlife, including some migratory bird species.

Existing Fishery Resources

The project-area wetlands and associated shallow waters provide nursery and feeding habitat for
recreationally and commercially important estuarine-dependent fishes and shellfishes (e g, 1ed
drum, black drum, Aflantic croaker, spot, sand seatrout, spotted seatrout, southem floumder, Gulf
menhaden, striped mullet, blue crab, white shrimp and brown shnmp). Commercial shrmp
harvests have been positively comrelated with the area of tidal emergent wetlands (Tumer 1977
and 1932). Future commercial harvests of shnmp and other fishes and shellfishes would likely
be adversely impacted by continued losses in estuarine marsh habitat (Tumer 1982). Portions of
the project area also provide habitat for freshwater fishes that can tolerate low-salinity conditions,
mecluding largementh bass, bluegill, warmouth, gars, freshwater drum, blue catfish and channel
catfish.

Salt and brackish marshes serve as nursery areas for mynads of juvenile shrimp, crabs, redfish,
seatront, Gulf menhaden, ete , and greatly enhanece the production of marine organisms.
Vegetation production rates in estuanne marshes are extremely high, providing an abundance of
detritus to support the estuanne food web.

Much of the existing project area-wetlands are subject to permitted structural management that
varies from semi-impounded to completely impeunded marsh. The majority of the water control
structures within the semi-impounded management areas are supposed to be operated to allow
ingress and egress of estnanne fishery orgamsms, especially brown shrimp and white shrimp,
except during drawdowns, periods of high salimty, or waterfowl seasons. Unmanaged coastal
wetlands are of particular importance due to their relative scareity within the Caleasien-Sabine
Basin.

Essential Fish Habitat

Estuarine wetlands and associated shallow waters within the project area have been identified as
Essential Fish Habitat (EFH) for pestlarval, juvenile and sub-adult stages of brown shrimp, white
shnmp, and red druom. EFH in the nearsheore, marine-portion of the project area and in the lower
portions of the estuary has also been designated as EFH for an amay of other species (Table 1).
EFH requirements vary depending upon species and life stage. Categonies of EFH in the project
area include estuanne emergent wetlands, estuanine water column, submerged aquatic vegetation,
and estuarne water bottoms. Detailed information on Federally managed fishenes and their EFH
15 provided in the 2005 generic amendment of the Fishery Management Plans for the Gulf of
Mexico, preparad by the Gulf of Mexico Fishery Management Couneil (GMFMC). That generic
amendment was prepared in accordance with the Magmuson-5Stevens Fishery Conservation and
Management Act (MSFCMA), (P.L. 104-297). Estuanne-dependent species listed in Table 1
may also serve as prey for other species managed under the MSFCMA by the GMFMC (eg., red
10
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drum, mackerels, snappers, and groupers) and highly migratory species (e.g., billfishes and
sharks) managed by the NOAA Fishenes.

Table 1. EFH requirements for Managed Fisheries Species in Ecoregion 4.
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Existing Wildlife Resources

The project area supports an amay of productive coastal habitats, dominated by intermediate and
brackish marshes and associated shallow estuanine waters. The project-area wetlands and
adjacent shallow waters, as well as the chender ndges, support numerous federal-trust wildlife
resources, including migratory birds, threatened and endangered species, and various federal and
private land holdings that are held or managed to benefit those species.

The chenier and coastal forest habitats associated with the project area provide nesting habitat for
songhirds (2. g, the mockingbird, yellow-billed cuckoo, brown thrasher and northem parula), as
11
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well as stopover areas for trans-Gulf migrating songbirds. Other avian spectes found in project
area’s forested habitats nclude the Amenican woodcock, commeon yellow-shafted flicker, belted
kingfizher, and several species of raptors (e.g., red-tailed hawk and red-shoulderad hawl).
Wading bird colonies contamming species such as anhinga, great egret. and great blue heron
typically ocour in woeded wetland and scrub-shrub habitat.

Mammals associated with the project area forested habitats include game species such as eastem
cottontail, swamp rabbit, white-tailed deer, and gray and fox squirrels; commercially important
furbearers such as nver otter, muskrat, and nutra; and other mammal species such as striped
skunk, coyote, nine-banded armadille, and Virginia opossum. Smaller mammals such as the
cotton rat, marsh rice rat, and white-footed mouse serve as forage for both mammalian and avian
carmivores.

Eeptles which utilize study-area forested habitats include the groumd skink, five-lined skink,
green anole, and westem nbben snake, and mumerous other species. Some of the amphibians
expected to be found in study-area forested habitats including small-mouthed salamander, green

treefrog, bullfrog, and southem leopard frog.

Wildlife expected to utilize the study-area estuanne marshes include wading birds (2 g, herons,
egrets, 1bises, and roseate spoonbills), rails, migratory waterfowl (e.g.. green-winged teal, blue-
winged teal, mottled duck, gadwall. American widgeon, and lesser scaup). raptors, and
songbirds. Brackish marshes having abundant submerged aquatic vegetation often support large
mumbers of puddle ducks. Shorebirds utilizing estuarine marshes include killdeer, American
avocet, black-necked shlt, Amenican oystercatcher, common snipe, and various other species.
Seabirds include white pelican, brown pelican, black skimmer. hernng gull, laughing gull, and
several species of terns. Other nongame birds such as boat-tailed grackle, red-winged blackbird,
seaside sparmow, elivaceous cormorant, belted kingfisher, and sedge wren also utilize estuarnine
marshes.

Estuarne marsh wildlife alse includes swamp rabbit, mutria, muskrat, mink, river otter, raccoon,
white-tailed deer, and coyote. Feptiles are limited pnmanly to the American alligator in
intermediate and brackish marshes, and the diamond-backed terrapin and gulf salt marsh snake in
brackish and saline marshes. Juvenile sea turtles may seasonally ufilize bays and saline marsh
ponds in the lower Caleasien Estuary.

Species of Management Concem

Species of fish, wildlife, and plants labeled as “517 and 527 by the Lowmsiana Department of
Wildlife and Fishenes are rare species that are vulnerable to extirpation in Lowisiana. These
species, along with those identified as priority species by the Gulf Coast Joint Venture are
species of management concern. Continued population declines could result in these species
becommg candidates for listing under the Endangered Species Act.

Species of concern which use project area Gulf beaches include snowy plover, Wilson's plover,
long-billed curlew, Hudsenian godwit, gull-billed tem, reddish egret, black skimmer, and
peregrine falcon. An 527 plant found on beaches in Cameron Pansh 1s the wedge leaf prairie

12
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clover. Species of concem that would use project area intermediate, brackish and saline marsh
habitat and adjacent open waters include the Lowsiana-eyed silk moth, glossy ibis, seaside
sparrow, black rail, mottled duck, peregnine falcon, and the diamendback terrapin.

Threatened and Endan les

Federally listed threatened or endangered species that oceur within the study area include the
piping plover {Charadrius melodus), the red knot (Calidriz canutus rufa), the whooping crane
(Grus americana), and the West Indian manatee {Trichechus manams).  Also, threatened and
endangered species of sea turtles are known to occur in the southemn portion of Calcasien Lake
and/or in nearshore Gulfwaters including the green sea turtle, the hawkshill sea turtle, the
Kemp’s Ridley sea turtle, and the leatherback sea furtle. The Sprague’s pipet (dnthus spragueii)
15 a candidate species for federal listing as a threatened or endangered species

By letter dated March 20, 2013, the Service concurred with the Corps’ determination that the
project “may affect but will not likely adversely affect” the piping plover or it’s cnitical habitat,
red knot, West Indian Manatee, Gulf sturgeon, loggerhead and Kemps Ridley sea turtles, and
would have “no effect” on the red-cockaded woodpecker, green, leatherback, and hawkshill sea
turtles or loggerhead crifical habitat.

By letter dated Aungust 23, 20015, the Service concwred with the Corps’ determination that the
revised National Economic Development portion of the project would have no effect of the red-
cockaded woodpecker.

No further ESA consultation with the Service will be necessary for the propesed action, unless
there are significant changes in the scope or location of the proposed project or the project has
not been initiated one year from the date of the above-referenced letters. If the proposed project
has not been mitiated within cne year, follow-up consultation (via telephone call or e-mail)
should be accomplished with the Service pnior to making expenditures becanse our threatened
and endangered species information 15 updated periodically. If the scope or location of the
proposad project is changed sigmificantly, consultation should oceur as seon as such changes are
made.

Wildlife Management Areas and Parks

Sabine MNational Wildlife Eefuge (NWWE) is comprised of 124,511 acres of coastal marsh west of
the Caleasien Lake, and its primary management objective is to preserve a large area of coastal
wetlands for wintering and migrating waterfowl] from both the Mississippt and Central Flyways.
This refuge is also a major nursery area for many estuarine-dependent marine species as well as
being the home for alligators and other reptiles. mammals. and numerous wading, water and
marsh birds. Cameron Prame NWE 15 located east of Calcasien Lake., Two umts (Le.. the
Gibbstown and East Cove umts) compose this refuge and provide fresh marsh and brackish to
saline marsh habitats to support alligators, cottonmouth snakes, white-tailed deer, rabbits, roseate
spoonbills, and more than 200 other birds, as well as shnmp, crabs, and many species of fish.
Lacassine NWE. is located in the Mermentau Basin, northwest of Grand Lake, and is very heavily
used by wintening waterfowl. Should proposed project activities directly or indirectly affect
those MWEs, please contact the Fefuge Complex Leader of the Southwest Louisiana National

13
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Wildlife Refuges (337-598-2216). to obtain a Compatible-Use Determination, and to ascertain
the need for a Special Use Permit that may be required should work be conducted on that NWR.
The Rockefeller Wildlife Refuge, owned and operated by the Louisiana Department of Wildlife
and Fisheries is located south of Grand Chenier in the Mermentau Basin. This 76,000-acre
refuge consists of numerous tidal marsh management units operated to provide habitat for
wintering migratory waterfowl. Project activities on Rockefeller Refuge should be coordinated
with the Refuge manager (337-491-2593).

Future Fish and Wildlife Resources

Loss of coastal marshes is the primary problem affecting study area fish and wildlife resources.
Satellite land acreage data (1983-2010) from the U.S. Geological Survey (USGS) was plotted
and linear regressions were used to calculate average annual loss rates in percent of 1985 acres
per year. Regression denived acreages were aggregated to generate regional loss rates (Figure 4).

Throughout the study area, an average of 930 acres has been lost per year from 1985 to 2010
(Table 2). Humcane Rita (20035) and Hurricane Ike (2008) caused substantial marsh losses and
have likely driven marsh loss rates higher than the rates that existed prior to those storms.

Figure 4. Average annual regional marsh acreage change from 1985 to 2010 (percent/vear).
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Tahble 2. Average annual marsh acres lost (1983 to 20100,

Calcaizeu-Sabine Basin Mermentau Basin
East Merm. Merm.
West Central East Calcasisu| Lakes Chenier
Cal-Sab | Cal-Sab | Cal-Sab Lake | Subbaszin|Subbasin
Marzshes | Marshes | Marshes | Marshes | Marshes | Marshes
-119 -39 -5 -197 =231 -338
-361 -569

Marsh loss within the West Calcasien-5abine marshes is the result of recent rapid losses in the
Cameron Meadows Oil and Gas Field north of Johnsons Bayou. Observations suggest that the
marsh in this area has drowned and was likely cansed by mineral extraction related subsidence of
the vegetated marsh surface. Except for this area, the region was experiencing minimal marsh
loss prior to Hurmicanes Rita and Ike. Central and East Calcasien-5abine regions were relatively
stable until impacted by Hwricanes Fita and Ike. Pecent marsh ereation and dredged material
disposal efforts have partially offset hurmicane related losses in that east region. Marshes east of
Caleasien Lake and throughout the Mermmentau Basin were also adversely impacted by these
recent hurmicanes.

A major cause of marsh loss in the Calcasien-5abine Basin has been saltwater intrusion caused
by the construction and enlargement of the Calcasien Biver and Fass navigation channel, the
GIWW, and the Sabine Neches Waterway (LCWCETF 1998). Those deep-draft channels
increased salinity levels, water levels, and duration of high tides (Suhayda et al. 1989) throughout
the estuary. The mcreased salinaty stressed fresh and intermediate marsh vegetation, contnbuting
to plant death and ultimately conversion of those marshes to shallow open water. Those
hydrolegy changes resulted in the rapid conversion of interior low-salinity marshes to open water
and brackish marshes. Once those losses had occurred. loss rates decreased as the most
vulnerable areas had become open water. However, saltwater intrusion continues to impact
sensitive low-salinity marsh areas during drought-induced high salinity periods.

Prior to Humicanes Fita and Ike, the Lakes Sub-basin marshes and other study area marshes were
relatively stable. However, significant study area marsh loss ocourred prior to 1985

Other Mermentau Basin problems include shoreline erosion along the Gulf of Mexico, which is
greatest in the vicinity of Fockefeller Refuge where 30 to 40 feet per year is lost to the Gulf (van
Beek and Mever-Arendt 1982 and Williams et al. 1992).

Shoreline erosion is also a problem along the shores of large lakes such as Caleasieu Lake,
Sabine Lake, Grand Lake, and White Lake. Ship wakes and wind waves are the predominant
mechanizm of erosion causing the Calcasien Ship Channel to widen at an average of 7.5 feet per
vear in this reach (Fischenich 2004).

15
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Using tide gage data from the Sabme Pass fide gage and U.5. Army Corps of Engineers methods,
a subsidence rate of 3.9 mm/year has been caleulated and 15 assumed to be the rate affecting the
entire study area. The combination of subsidence and sea level nise is called submergence or
relative sea level nse. Submergence causes marshes fo become inundated with higher water
lewvels, stressing most non-fresh marsh plants and leading to plant death and conversion of
marshes to open water. Other major causes of study-area marsh loss include altered hydrology,
storm events, and developments including the direct and indirect impacts of dredge and fill
activities (LCWCETE 1998).

Wetland losses result in increasing acreage of open water. Confimued wetland losses are
expected to cause significant declines in coastal fish and shellfish production and in the study
area’s carrying capacity for migratory waterfowl, wading birds, other migratory birds, alligators,
furbearers, and game mammals such as white-tailed deer and swamp rabbit. Wetland losses will
also reduce storm surge protection of developed lands, and will likely contribute to water quality
degradation associated with excessive nutnent inputs.

Aside from marsh loss, saltwater intrusion has converted fresh marsh habitats to more brackish
commmmities. Warshes not hydrologically managed will continue to provide habitat for more salt
tolerant species. Because of continued saltwater intrusion, habitat quantity and quality for
freshwater fishes. waterfowl, alligators, and more freshwater-tolerant estuarine species (1.e., Gulf
menhaden, white shrimp) will continue to decrease throughout most of this area. Habitat
guantity will increase for spectes such as brown shnmp, spotted seatrout, and black drum, which
prefer brackish and saline conditions (LCWCETF 1999). However, contmued degradation of
those brackish and saline marshes may reduce preduction of those fish and shellfish.

DESCRIPTION OF ALTEENATIVES AND RECOMMENDED PLAN

Project goals are to provide humicane protection and ecosystem restoration that improves
ecosystem sustaimability. Specific planning objectives were identified to solve the problems by
taking advantage of opportunities (Table 3). Levee altematives were developed and evaluated to
provide storm surge protection for the commumnities of Lake Charles/Sulphur and
Abbeville/ErathDelcambre. Each of those alinments was evaluated at levee heights to protect
agamst 0.5 percent, 1.0 percent, and 2.0 percent annual chance of ocourrence storms. In addition
to those traditional levee alternatives, non-struchural alternatives consisting of buyouts and
elevating flood prone stuctures have also been evaluated throughout the stody area.

None of the protection leves altemmatives were cost efficient. However, non-structural protection
measures did provide a cost-efficient alternative within some regions of the project area and
hence, non-structural measures for those regions were selected for inclusion i the TSP (Figure
5). Those non-structural measures will include the construction of 3-7 foot high earthen berms
around specific structures. Where construction of those berms could result in impacts te adjacent
wetlands, sheetpile stuctures will be constructed in lieu of earthen berms.
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Table 3. Protection and restoration planning objectives.

Objective
No. Objective Description

Reduce the nisk of damages and losses from hurmicane and storm surge flooding in

: southwest Louisiana
Manage tidal flows in southwest coastal Louisiana to improve drainage and

2 prevent salinity from exceeding 2 ppt for fresh marsh and 6 ppt for intermediate
marsh
Increase wetland productivity in southwest coastal Louisiana in fresh and

3 intermediate marshes to maintain function by reducing the time water levels
exceed marsh surfaces.

4 Reduce shoreline erosion and stabilize canal banks in southwest coastal Louisiana

areas to protect adjacent wetlands.

Restore landscapes, including marsh, shoreline, and cheniers in southwest coastal
5 Louisiana, to maintain their function as wildlife habitat and improve their ability
to serve as protective barrers

Figure 5. Map of non-structural protection reaches included in the Recommended Plan.
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Ecosystem restoration measures were classified into either hydrology/salinity contrel measures,
marsh creation measures, shoreline protection measures, chenier restoration/reforestation, or
oyster reef restoration measures (fo improve wetland hydrolegy). The hydrology/salinity control
measures included water contrel stuctures and/or navigation locks at Sabine Pass and Caleasieu
Pass to reduce saltwater intrusion into the estuary, or control structures to reduce marsh flooding
and saltwater intrusion from Calcasien Lake into interior marshes. Marsh creation/restorafion
measures and shoreline protection measures were strategically located to protect areas where
erosion and marsh loss could result in the establishment of new channels commecting the Gulf of
Mexico with interior marshes. Candidate measures were screened based on cost effectiveness,
and only the most cost effective measures were retained.

The retained measures were then combined to create an array of restoration alternatives (Table
4). Altemative 1, the Large Integrated Festoration across Basins plan, incorporates all
hydrology/salinity control measures, except the Gum Cove Bidge control structure, plus the full
array of marsh creation and shoreline protection features, plus all chenier restoration features.
Alternative 2, the Moderate Integrated Festoration plan, 15 similar to Altemative 1 except that 1t
has a reduced number of marsh creation and shoreline protection features. Altemative 3, the
Moderate Integrated Pestoration Plan with Gum Cove, is identical to Alternative 2 except that it
mchudes the Gum Cove Ridge water control structure. Altemative 4, the Entry Salinity Control
plan, includes the water control structures that regulate exchange with the Gulf (this includes the
Catfish Point structure), plus a lesser number of marsh creation and shoreline protection features
compared to Altematives 2 and 3.

Tahle 4. Ecosvstem restoration altematives evaluated.
Alternative

Mumber Alte mative Description
1 Large Integrated Restoration Across Basins
2 Moderate Integrated Restoration
3 Moderate Integrated Restoration w/ Gum Cove
4 Entry Salinity Control Focus
5 Interior Perimeter Control Focus
B Marsh & Shoreline Focus

Chenier restoration is included in this and all alternatives. Altemnative 3 15 similar to Alternative
4 except that Alternative 5, the Interior Perimeter Control plan, includes hydrology/salimity
control measures that are limited to the intenior perimeter control stctures (including the
Catfish Point structure and the Gum Cove Fidge structure). Chenier restoration 1s included in
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Altermative 5. Alternative 6, the Marsh and Shoreline plan, ncludes the same interior perimeter
hyydrolegy/salinity control measures, minus the Gum Cove control structure, and it includes all
marsh creation measures, most of the shoreline protection measures, and all chenier restoration
measures.

Festoration Altemative 4 (Entry Salinity Control Altemative), minus the Caleasien Ship Channel
salinity contrel structure, was initially chosen as the most cost effective of the comprehensive
plans. However, subsequent consideration resulted in modifying altemative 4 to eliminate the
Sabine Pass salinity control stuchure (measure 48) and the freshwater retention structure on
Little Pecan Bayou (measure 13). Shoreline protection measures on the Gulf shore at
Fockefeller Fefuge (measures 6b1. 6b2, and &b3) were also added to this plan. Although the
Calcasien Ship Channel salinity control structure might provide significant environmental
benefits, it could not be adequately evaluated vnder this study because of its complexity. Itis
recommended that consideration of the Caleasieu Ship Channel salinity control structure be
pursued via a separate and independent feasibility analysis. The Cameron-Creole Watershed
Spillway is peorly defined and benefits for this feature are also uncertain. It too 1s being
recommended for additional study. RP measures in the Calcasieu-Sabine and the Mementau
Basins are illustrated in Figures & and 7, respectively, and listed in Table 5.

FISH AND WILDLIFE CONCERNS IN THE PROJECT AREA

Major fish and wildlife resource concemns in the study area include ecosystem-wide hydrologic
alterations associated with construction of major navigation channels within the study area and
the resulting loss of coastal marsh and the conversion of fresher marshes to more saline habitats.
Marsh loss due to shoreline eresion along the Gulf of Mexico is also a problem. The Service is
also concerned with water-quality degradation from agnieultural and urban nin-off, and industrial
discharges, info upper Calcasien Basin waterbodies. Forested areas that once provided habitat
for neetropical migrants have suffered extensive losses and continue to be lost to development
and sea level nse and subsidence.

The coastal marshes of the Calcasieu-5Sabine Basin have been identified by the North American
Waterfow]l Management Plan (WAWMP), Gulf Coast Joint Venture, as a key waterfow]
wintering area. The Gulf Coast is the terminus of the Central and Mississippi Flyways and 15
therefore one of the most important waterfow] areas in WMorth America, providing both wintering
and migration habitat for significant numbers of the continental duck and goose populations that
use both flyways. Aside from being a key waterfow] wintering area, the Chenier Plain provides
important year round habitat for over 20 % of the continental population of mottled ducks and
serves as a key breeding area for whistling ducks. The goal of the NAWMP, Chenter Plan
Initiative 15 to provide wintering and migration habitat for significant numbers of dabbling ducks,
diving ducks, and geese (especially lesser snow and greater white-fronted), as well as year-rommd
habitat for mottled ducks. Becanse wintering waterfowl prefer fresh and intermediate marshes,
and because navigation projects have contributed to substantial reductions in those prefemed
waterfowl] habitats, measures to reduce salinaty levels would have a positive impact of waterfowl
habitat quanfity, quality, and usage.
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Table 5. Restoration measures compnsing the Eecommended Plan, by basin.
Measure
Bazin | Measure Tvpe | Number | Measure Description

Cs Marsh Creation | 124¢ Marsh creation at Mud Lake
Cs Marsh Creation | 124d Marsh creation at Mud Lake

Cs Marsh Creation | 3al Beneficial use of dredeed material from ship channel
Cs Marsh Creation | el Beneficial use of dredeed material from ship channel
C5 Shoreline Prot. [ 5a Holly Beach shoreline protection

C5 Chenier Rest. 416 Chenier restorafion: Grand Chenier

CS Chenter Rest. 510a Chenier restoration: Blue Buck Fidge

CS Chenter Rest. 5106 Chenier restoration: Hackberry Fidge

Cs Chenter Rest. 510d Chenter restoration: Front Ridge

Memmn | Marsh Creation | 127c3 Marsh creation at east Pecan Island

Mem | Marsh Creation | 306al Marsh creation at Eamey marsh (5W portion)

Mem | Marsh Creation | 47al Marsh creation using dredged matenal south of Hwry 82
Memn | Marsh Creation | 47a2 Marsh creation using dredged matenal south of Hwy 82
Memn | Marsh Creation | 47cl Marsh creation using dredged matenal south of Hwy 82

Memm | Shoreline Prot. | 16b Fortify spoil banks of GIWW and Freshwater Bayou
Memn | Shoreline Prot. | 6kl Gulf shore protection: Cale Fiver to Freshwater Bayou
Memn | Shoreline Prot. | b2 Gulf shore protection: Cale Fiver to Freshwater Bayou
Memmn | Shoreline Prot. | 6b3 Gulf shore protection: Cale Fiver to Freshwater Bayou
Memn | Chener Best. 416 Chenier restoration: Grand Chender ndge

Memm | Chenter Best. 508 Chenier restoration: Bill Ridge
Mem | Chenier Best. S09d Chenier restoration: Chemere au Tigre
Mem | Chenier Best. 510d Chenier restoration: Front Fidee

Concems exist that a future break of the eroding Gulf of Mexice shoreline into deteriorating
mterior marshes would create a new tidal pass, and would result in harmful salimity increases
within interior marshes. Depending upon the location of such shoreline breaches, the resulting
mmpacts could have ecosystem scale impacts. Te aveid such impacts, shoreline protection and
marsh creation/restoration measures have been proposed in strategic locations where such
scenarnos appear more likely.

Serious water quality problems exist in the upper Calcasien estuary where mdustrial discharges
have resulted in the contamination of upper basin marshes and waterbottoms with dioxins,

polychlorinated biphenyls and heavy metals. Should non-structural protection measures ocour in
these environments, those contaminants might be resuspended thereby allowing tidal action and
rainfall mnoff to then distribute the contaminants to other portions of the system.

Study area chenier ndges were historically forested. Fesidential and agricultural development
has resulted in the clearing of most of the formerly forested areas. Minng of sand has also
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resulted in additional impacts to the chenier forests and fo the chenier landforms. In addition to
impeding storm surges, forested cheniers provide important stopover habitat for trans-Gulf

neotropical migratory songhirds, many of which have expenienced population declines in recent
decades.

EVALUATION METHODOLOGY

Hundreds of flood prone structures within the study area were identified. Five or six of those
structures were located adjacent to wetlands. Rather than construct earthen berms around those
buildings, flood protection will be provided by constructing sheetpile structures around those
buildings. As a result, no impacts to wetlands and associated fish and wildlife habitats would
occur as a result of providing non-structural fleed protection.

To evaluate the initial array of ecosystem restoration altematives, several methedologies were
used. Wetland acreage benefits associated with the proposed hydrology/salinity control
structures were determined using the Wetland Morphology, Eco-Hydrology, and Vegetation
moedels developed for evaluating the 2012 State Master Plan to provide a scientifically sound and
defensible way to estimate the comprehensive benefits of those measures (Meselhe et al. 2013,
Couvillion et al. 2013, and Visser et al. 2013). In general, the H&S measures carried forward in
the study were those that had larger-scale benefits. PFecognizing the complexity of those
measures and the need for more robust assessments, the Caleasien Ship Channel salimty control
measure and the Cameron-Creole Spillway measure are not part of the Pecommended Plan, but
mstead are recommended for further study to better assess their benefits impacts.

For measures having a smaller area of impact, and for measures not expected to affect hydrelogic
processes, a contractor utilized the Wetland Value Assessment (WWVA) methodology to
determine benefits for ecosystem restoration measures (benefits in Average Annual Habitat Units
[AAHUs]). Inaddition to AAHUSs, the WVA methodology also allows for the calculation of net
wetland acreage benefits at the end of the project’s 50-year life (future with project acreage
minus future without project acteage). Net acres for marsh creation/restoration measures were
determined using typical spreadsheet methods and standard assumptions (ereated marshes lost at
50 percent of the background rate). Shoreline protection net acreage was also determuned using
spreadsheet methods and the assumption that Gulf shoreline protection features reduced
background loss rate 50 percent while interior protection features reduced loss rates 100 percent.

POTENTIAL SIGNIFICANT IMPACTS

Construction of nen-structural protection berms and/or sheetpile protection structures i1s not
expected to result in impacts to wetlands, nor would they provide amy benefits to wetlands or
associated fish and wildlife resources.

Wetland benefits in AAHUs and net wetland acres (future with project acres minus future
without project acres at the end of the 30-year project life) for each wetland restoration
24
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altemative are summarized in Table 6. Those net acreage values have been used as the benefit
metric to compute the cost per benefit values (1.e., cost per year 50 net acreage) used to develop
the Fecommended Plan.  After modifications to the plan as discussed above, the estimated net
marsh acreage and AAHTT benefits of the Recommended Plan measures are provided in Table 7.

Implementation of the Fecommended Plan would result in a net marsh gain at the end of the 50-
year project life of 14,033 acres (12,781 acres of brackish marsh and 1,254 acres of saline

marsh).
Table 6. Predicted benefits of ecosvstem restoration alternatives.
Acres Acres Total Met

Alternative Alternative Description Created ished AAHU's
1 Large Integrated Restoration Across Basins 31,960 17,898
Marsh Creation 20,149 5522 55N 17,807 8.7
Shoreline Protection 614 1,539
Hydro & Salinity Control 5,136 6,555
Chenier Beforestation 1413 1,413 538
2 Moderate integrated Restoration 28,077 14,5905
Marsh Creation 16,059 3,306 19,365 13, &30 6,516
Shareline Protecticn 4,847 1,555
Hydro & Salinity Control 1ea7 5,B53
Chenier Beforestation 1,413 1,413 538
3 Moderate integrated Restoration w) Gum Cowve 21,849 14,223
Marsh Creation 16,059 3,306 15,365 13, &%) 6.916

Shoreline Protection 4,847 1,550 |
Hydro & Salinity Control 1,79 5200
Chender Beforestation 1413 1,413 538
4 [Entry Salinity Controd Focus 20,577 9,785
Marsh Creation BE5T 4,005 12,505 714 4154
Shoreline Protection 1,314 268
Hydro & Salinity Control 5,136 4, TES
Chenier Beforestation 1413 1,413 538
-1 Interior Perimeter Control Foous 12,199 5238
Marsh Creation B5TE 4,0 12,605 B 714 4154
Shareline Protection 1,314 268
Hydro & Salinity Control GER 138
Chender Beforestation 1,413 1,413 538
] Marsh & Shoreline Foous 24,449 14,537
Marsh Creation 20,149 5522 BN 17,807 8.7
Shoreline Protection 4,895 1,559
Hydro & Salinity Control 134 4114
Chenier Beforestation 1413 1,413 538
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Table 7. Estimated benefits and costs of Fecommended Plan measures.

l[":n Marsh B iom ML Name Basin Nu:::qﬁﬂs Benefits mw
3al Bamsficial Use of Diredged Matarial from Calcasien Ship Channal Calcasion 454 191 46,593,748
1 Bezefical Ui of Diredged Materizl from Calcanden Ship Chennel Calcaidon 1324 607 168104 346
47al ‘Marh Rsatoration Using Drodged Matarial South of Highuey B2 Marmentan 805 m 105,234,982
47a2 Manh Rastoration Using Drodged Matorial South of Higmay §2 Marmeztaz 1,218 381 07,348,440
47cl Mash Rastoration Using Dredged Material South of Highway 52 Marmantaz 1,135 353 95,372,834
1M4c Marsh Creation 2t Mud Laks Calcasion 1,228 500 112,219,520
174d | Mamsh Creation 2t Mod Lake Calcasion 168 4 28,287 160
1173 | Manb Rastoration at Becan Iiland Marmaztzn 735 241 61,662,041
3al ‘Fxingy March Resteration Seutbmrast Porsion (Christian Mark) Marmantan 743 151 75,885,602
Torals 7.900 2.700 811,393,763
][H:; Shoreline P tion M Name Basin Nd(.]'l:q?ﬁ: Bensfits Iﬂnlccxrnm
Sa Holly Boack ; imaiom ~ Calexion 26 56 144,044,021
(151 (el Shorsline Resteration: Calcasisu River to Frashwatar Bayon Marmas 2,140 §25 198,480,921
(%] (2l Shorsling Restoresion: Calcasisu River to Fresbwater Bayen Marmantez 1,583 466 145,876,561
3 Gulf Shorsline Restoration: Calcasisu River to Freshwaser Bayos Marmentzn 1,008 312 115,270,890
16 Fortify Spoil Bazis of the GIWW and Frashuater Bayon Marmantez 1,288 279 36,018,600
Torals 6,133 1,738 630,690,093
:En Chenier Ref & Basin Nd(:;—ﬂ]ﬂx Bensfits Ilinlccxr-dnn
[=:3 Chamisr Reforssmtion Calexion 1,132 EEy) 106,778
CE Chamiss Raforesmtion Mametzz 282 o6 40,523
Torals 1413 338 246,300
26
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Table 8. Summary of Fecommended Plan acreage benefits by habitat type.

of Calcasieu Basin Marsh Creation Benefits
Marsh Arres Nt Benefits
M Number Barin Location Type | Acres Created | Mourished | Total Acres [mcres)
3al Calcsieu GIWW Brackish 599 = 5o0 454
3l Calcsieu L Calcasieu Lake Brackish 1,347 T34 eds Zoil 1,334
Lhac Calcsieu Miud Lakos Zaline 1077 ) 187 1,228 |
a4 Cal@sieu West Cove Brackish 158 A4 [oers 16 |
Salime Marsh Total 1,077 g 1,837 1,238
Brackish Marsh Total 2,105 1,182 3,287 1,94&
iCal casiew Basin Total 3,182 1,890 5,124 3174
of Mermentau Basin Marsh Creation Benefits
Marsh Arres Nt Benefits
M Mumiber Bain Location Type | Acres Created | Mourished | Total Acres [mcres)
aTal Memnertau Grand Cherier Brackish CEE] =) 1 o
A7a2 Mermertau Grand Cherier Brackish 1,297 125 1,423 1,218
aTcl Sermme rtau Grand Cherser Brackish 1,304 [ 130 1,135
1273 Mermertan Freshaater Bayou Brackish Bz 62 [ fEs]
30Eal Miermeritau Freshiaater Bayou Brackish E27 128 1506 a3
Brackish Marsh Total 4,993 1,545 6,542 4,726
Caleasieu & Mermentau Brackizh Marsh Creation Tatal 7,098 2,731 9,829 EET2
Calcasiew & Mermentau 5aline Marsh Creation Total 1,077 g 1,837 1,238
Calcasiew & Mermentau Al Marsh Creation Total 8,175 3,435 11,666 7500
[sumemary of Shoreline Marsh Protection Senefits
Marsh Net Benefits
M Mumber Barin Loation Type [acres)
3 Calmsieu Holly Beach Zaline F-
Bbl Miermiertau Aociefeller Refuge Brackish 2140
e Memertau Aockefeller Refuge Brackish 1,543
B3 Mermertau Acckefeller Refuge Brackish 1098
16b Mermertau Freshwater Bayou Brackish 1188
Gulf of Mexico - Brackish Marsh Total 4,521
Gulf of Mexico - Saline Marsh Tatal 26
Freshwater Bayou - Brackish Marsh Total 1,.x88
Total Shoreline Protection Tatal 6,135
Summary of Chenier Reforestation Benefits TOTAL Marsh Net Berefits
Brackish Saline
M Mumber Bain Net Benefits {acres] | acres) |acres]
Calcsieu 1,13 ik TEL 1,254
Mermentau 2
Chenier Reforestation Total 1414 Tatal 14,035

The Pecommended Plan would not only restore productive fish and wildlife habitat, but becanse
of their strategic locations, those measures may alse provide unguantified indirect protection
benefits to adjacent marshes and shallow open water habitats. Additionally, the chenier
reforestation measures would restore 1.414 acres of forested chenier habitat. These reforestation
measures would substantially increase the acreage of critically important stop-over habitat for
trans-Gulf migrating neotropical songbirds, many of which have expenienced recent population
declines. The proposed marsh creation, shoreline protection and chenier reforestation measures,
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would also serve to dampen storm surges and protect communities located north of the coastal
marshes.

FISH AND WILDLIFE CONSERVATION MEASURES

The President’s Council on Envirenmental Cruality defined the term mitigation in the National
Environmental Pelicy Act regulations to include:

a) avoiding the impacts altogether by not taking a certain action or parts of an action;

b} minimizing impacts by limiting the degree or magnitude of the action and its
implementation;

c) rectifying the impacts by repaining, rehabilitating, or restoring the affected
ENVITOnment;

d) reducing or eliminating the impacts over time by preservation and maintenance
operations during the life of the action; and,

€) compensation for the impacts by replacing or providing substitute resources or
ENVITONmENts.

The Service’s mitigation policy (Federal Eegister, Volume 46, Number 13, pages 7636-7663,
January 23, 1991) provides suidance to help ensure that the level of miigation recommended by
the Service is consistent with the value and scareity of the fish and wildlife resources inwvolved.
In keeping with that policy, the Service usnally recommends that losses of high-value habitats
which are becoming scarce be avoided or minimized to the greatest extent possible. Unaveidable
losses of such habitats should be fully compensated by replacement of the same kind of habitat
value; this 15 called in-kind mitigation. The mitigation planning goals and associated Service
recommendations should be based on the four categories, as shown in Table 9.

Table 8. 1. 5. Fish and Wildlife Service Fesource Categomnes.
FWS5 Resource Categories
Besource Catezory 1 - Habitat to be impacted 1s of high value for evaluation species and
is unique and irreplaceable on a national basis or in the ecoregion section. The mitigation
goal for this Fesource Category is that there should be no loss of existing habitat value.

Besource Catezory 2 - Habitat to be impacted 1s of high value for evaluation species and
15 relatively scarce or becoming scarce on a national basis or in the ecoregion section.
The mitigation goal for habitat placed in thus category is that there should be no net loss
of in-kind habitat value.

Besource Catezory 3 - Habitat to be impacted 1s of high to medium value for evaluation
species and is relatively abundant on a national basis. FW5's mitigation goal here 15 that
there be no net loss of habitat value while munimizing loss of in-kind habitat value.

Besource Catezory 4 - Habitat to be impacted is of medium to low value for evaluation
species. The mitigation goal 1s to minimize loss of habitat value.
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Bottomland hardwood forests, bald cypress swamps, and coastal marshes are considered by the
Service to be aquatic resources of national importance due to ther ncreasing scarcity and high
habitat value for fish and wildlife within Federal trusteeship (1.e., migratory waterfowl, wading
birds, other migratory birds, threatened and endangered species, and interjurisdictional fisheries).
Therefore, the Service recommends that unavoidable losses of those habitats should be
compensated via n-kind replacement.

Based on current preject plans, there would be no net adverse impacts to the above-mentioned
aquatic resources of national importance and hence, no need to mitigate for adverse impacts. The
proposad ecosystem restoration measures would instead, increase the quantity of those valuable
habatats.

SEEVICE POSITION AND RECOMMENDATIONS

Although the proposed ecosystem restoration measures will provide a substantial benefit to
wetlands and associated fish and wildlife resources, future design details of certain measures
could nevertheless have some unintended adverse impacts to adjomning wetlands and/or fish and
wildlife resources. The recommendations provided below address ways to avoid such
unintended impacts and to improve fish and wildlife habitat quality in and adjacent to those
restoration areas. Therefore, the Service supports implementation of the Fecommended Plan
provided the following recommendations are included as part of the plan.

Because submerged agquatic vegetation provides food for migratory waterfowl, and provides high
guality nursery habitat for estuarine dependent fisheries (Castellanes and Fozas 2001, and
Kanouse et al. 2006), the open water areas targeted for marsh creation measures should avoid

areas of dense submerged aquatic vegetation to the greatest degree possible.

Marsh Creation south of Grand Chenier (measures 47al. 4722 and 47e1);
These proposed marsh creation measures would convert over 2,000 acres of existing shallow

open water to solid marsh. Becaunse those open water areas provide habitat for waterfowl and
estuarine fisheries, we recommend that some of those open water areas not be filled to maintain
aguatic habitat (1.e., ponds) used by fishenes and waterfowl.

Because the slurmed fill matenial will come from the Gulf of Mexico, the salinity of the effluent
may be very high. If that water is trapped within adjeining marshes or within the fill areas,
evapotranspiration durning summer and/or droughts could cause damage to adjoining marsh
vegetation and/er reduce vegetative colonization of fill areas. To aveid such impacts, we
recommend the engineers ensure that adegquate channels exist to provide drainage/water
exchange, and avoid ponding of Gulf water effluent within or adjacent to the fill areas.
Similarly, any ponds or enclosed non-fill areas should have drainage channels (existing or man-
made) to camy away Gulf water effluent and avoid concentration of salts.

To the greatest degree possible, sediment pumping should be conducted during non-growing
season periods to reduce possible salinity impacts on adjeining vegetation. If this would require
29
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mohbilization and demobilization of the sediment pipeline at the beach crossing dunng months
when piping plover are present, the Service does not believe that this would be a problem given
limited extent of that activity, and the other proposed measures to reduce or avoid impacts to
plovers.

The proposed pipeline route utilizes an existing north-south canal for much of its length. To
pump into eastern and western extremes of the designated fill area. the pipeline route should
depart from that designated route only within the proposed fill area, and should be routed through
open water areas, to avold impacting existing marshes.

Marsh Creation along Freshwater Bayou Canal (measures 127c3 and 308al):

The proposed fill areas are strategically located adjacent to Freshwater Bayou Canal to isolate the
canal from inferior marshes, to preclude canal related hydrology impacts from impacting interior
marshes and waters. Currently, the plans would have the fill areas drain into interior marshes
away from Freshwater Bayou Canal. Because the shumed sediment will be obtained from the
near shore Gulf of Mexico, the adjacent intermediate marshes and open water areas might be
harmed by the saltwater effluent draining from the fill areas. To minimize that impact, the
Service recommends that the effluent be drained into Freshwater Bayou Canal and not the
interior marshes. After constmuction. dewatering, and saltwater drainage from the fill areas has
been completed, those draimage routes should be plugged and drainage of the fill areas should be
redirected mto interior marshes.

If a containment dike 15 constructed adjacent to the Freshwater Bayou Canal, the Service would
recommend that it not be degraded after constraction so that it can help to maintain the desired
hydrologic 1solation of the canal from the interior marshes.

Marsh Creation near Mud Lake (measures 124¢ and 1244):
Measure 124¢ would convert over 1,900 acres of existing shallow open water to solid marsh.

Becanse those open water areas provide habitat for waterfowl and estuarine fishenies, we
recommend that some of those open water areas should not be filled to maintain agquatic habitat
(1Le., ponds) used by fisheries, waterfowl, and other wildlife.

Because the shuried fill material will come from the Gulf of Mexico, the salinity of the effluent
may be very high. If that water 13 trapped within adjoining marshes or within the fill areas,
evapotranspiration duning summer and/or droughts could cause damage to adjoining marsh
vegetation and'or reduce vegetative colonization of fill areas. To avoid such impacts, we
recommend the engineers ensure that adequate channels exist to provide drainagewater
exchange, and avoid ponding of Gulf water effluent within or adjacent to the fill areas.
Similarly, any ponds or enclosed non-fill areas should have drainage channels (existing or man-
made) to carry away Gulf water effluent and avoid concentration of salts.

The proposed containment dikes along the westem and southeastern fill area boundaries may

block existing drainage routes for marshes adjacent to the fill area. Should construction of

containment dikes create unintentional impoundments, evapotranspiration may increase the

saliity of effluent water discharged into those drainage-impaired marshes dunng the summer
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andfor droughts. To avoid potential saltwater impacts and impaired drainage impacts, we
recommend weir boxes along those sections of dike be eliminated unless the presence of
unimpeded drainage routes can be doecumented.

Measure 124d would create approximately 149 acres of marsh along the southern edge of West
Cove. Because of cil field board roads located south of the proposed fill area, the fill area and
marshes south of the fill area must drain northwrard via several small canals, into West Cove. To
prevent ponding impacts to marshes south of the fill area, we recommend the designs for the
containment dikes should avoid closing both of those canals.

Portions of measure 124d are located on Sabine National Wildlife Refuge, and portions of
measure 3¢l (marsh creation along the eastern nm of Calcasien Lake) are located on Cameron
Praine National Wildlife Refuge. Intemal policy precludes the Corps from constructing projects
on federal lands. Father than deleting these measures from the Fecommended Plan and
potentially losing the critical landscape functions these marshes provide, the Corps i3
recommending that finding for the constuction of these restoration projects be given to the
Service. For the Service to construct those measures, the fimding should include costs for the
necessary surveys, engineering and design, and inspection costs, in addition to direct constmiction
costs,

Cameron-Creole Spillway (measure74a):

The stated design of this structure differs substantially from that found in the 2012 Lowmsiana
Comprehensive Master Plan for a Sustainable Coast (Master Plan). The Service would prefer a
design that would allow for greater operational flexibility than the proposed spillway which
would have an invert elevation of +2.0  WAVDI1222 Although the Service supports the Master
Plan concept for this measure, details regarding design and operation of this measure are not yet
sufficient to authonze this measure under this study. According to staff working to determine
benefits (Ken Duffy email correspondence Feb. 2013), the modeling methods used to assess this
measure were not sufficient to capture anticipated flood reduction benefits. Consequently, the
Service recommends that an independent feasibility assessment of this feature be conducted and
that the design should include lower invert elevations and provide greater operational flexibality
than that described vnder this study. Such a design may also provide more benefits if it could be
used to discharge excess water when stages are less than +2.0 feet NAVD1928.

The proposed ecosystem restoration measures will create and protect areas of strategically
important marshes. However, implementation of some restoration measures could result in some
minor adverse impacts. To avoid and/or reduce those project-related adverse impacts to fish and
wildlife resources, and to enhance the desired ecosystem benefits, the Service provides the
following general recommendations:

1. To the greatest degree practical, bormow pits for construction of marsh creation measures
should be located to avold and munimize direct and indirect impacts to vegetated
wetlands. Bormow pit construction should also aveid the fellowing:

a. avold inducing wave refraction/diffraction erosion of existing shorelines
b, avoid inducing slope failure of existing shorelines
21
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avold submerged aquatic vegetation

aveold increased saltwater intrusion

avold excessive disturbance to area water bottoms

avold mducing hypoxia

2. Marsh creation measures should aveid, to the degree practical, areas of dense submerged
aguatic vegetation.

3. The Corps should monitor ecosystem restoration features to document the degree of
sueceess achieved. We recommend the Service and other interested natural resource
agencies be mcluded in developing these monitoring eriteria and in the review of
subsequent monitoring information and reports.

the open

4. The Corps should obtain a nght-of-way from the Service prior to conducting any work on
Sabine or Camercon Praine WNational Wildlife Refuges, in conformance with Section
28.21-1, Title 50, Paght-of-Way Fegulations. Issuance of a nght-of-way will be
contingent on a determination that the proposed work will be compatible with the
purposes for which the Fefuge was established.

5. All planning, design, or other construction-related activities (e.g.. surveys, geotechnical
borings, ete.) conducted on National Wildlife Refuges (NWEs) will require the Corps to
obtain a Special Use Permit from the Fefuge Manager of the Southwest Louisiana Fefuge
Complex. We recommend that the Corps request issuance of a Special Use Permit well
m advance of conducting any work on the refuge. Please contact the Refuge Manager
(337/508-2216 or SWLEComplexiifas gov) for firther information on compatibility of
proposed ecosystem restoration measures, and for assistance in obtaining a Special Use
Permit. Close coordination by both the Corps and its contracter must be maintained with
the Refuge Manager to ensure that construction and maintenance activities are carmed out
in accordance with provisions of any Special Use Permit issued by the NWE.

6. The Corps should contact the Lounisiana Department of Wildlife and Fishenies prior to
conducting any work on Fockefeller Fefuge (337-491-2593).

7. We recommend the Corps continue to coordinate with the Service thronghout planning
and construction to ensure that the proposed project does not impact waterbird nesting
colonies, threatened or endangered species. or species that may be listed in the future.

8. We recommend the Corps coordinate with the Service and other interested natural
resource agencies when developing detailed plans regarding restoration measures,
especially during the Preliminary Enginesring and Design Phase (PED) and construction
phase, for measures where specific recommendations have been provided below.

9. To the greatest degree possible, sediment pumping should be conducted during non-
Erowing season periods to reduce possible salinaty impacts on adjoining vegetation.
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Service recommendations regarding specific ecesystem restoration measures are provided below:

10. Marsh creation measures south of Grand Chenier (47al, 47a2, and 47c1)

a. Combined these measures would convert over 2,000 acres of existing shallow
open water to solid marsh. We recommend that some of those open water areas
not be filled to maintain agquatic habitat (1.e, ponds) used by fisheries, waterfowl,
and other wildlife.

b. To avoid saltwater entrapment impacts, the engineers are encouraged to design
channels to provide drainage/water exchange, and avoid ponding of Gulf water
effluent within or adjacent to the fill areas. Similarly, we recommend any ponds
of enclosed non-fill areas have dranage channels (existing or man-made) to carry
away Gulf water effluent and avoid concentration of salts.

c. To pump into eastem and western extremes of the designated fill area, the pipeline
route should depart from that designated route only within the proposed fill area,
and should be routed through unvegetated open water areas, to avoid impacting
existing marshes.

11. Marsh creation along Freshwater Bayou Canal (measures 127¢3 and 306al)

a. To avoid saltwater effluent impacts, we recommend the effluent be drained
toward Freshwater Bayou Canal and not into the interior marshes. After
construction, once saltwater draimage from the fill areas has been completed, those
drainage routes should be plugged and drainage of the fill areas should be
redirected into interior marshes.

b. If a containment dike is constructed adjacent to the Freshwater Bayou Canal, the
Service recommends that it not be degraded after construction so that it can help
to maintain the desired hydrologic iselation of the intenior marshes from the canal.

12. Marsh creation near Mud Lake (measure 124¢)

a. This measure would convert over 1,900 acres of existing shallow open water to
solid marsh. We recommend that some of those open water areas not be filled to
maintain aquatic habitat (i.e.. ponds) used by fisheries and waterfowl.

b. To avoid saltwater entrapment impacts, the engineers are encouraged to design
channels to provide drainage/water exchange, and avoid ponding of Gulf water
effluent within or adjacent to the fill areas. Similarly, we recommend any ponds
of enclosed non-fill areas have dramnage channels (existing or man-made) to carry
away Gulf water effluent and avoid concentration of salts.

c. The proposed contaimment dikes along the westen and southeastem fill area
boundaries may block existing drainage routes for marshes adjacent to the fill
area. To aveild potential saltwater entrapment impacts and impaired drainage
impacts, we recommend weir boxes along those sections of dike be eliminated
unless the presence of unimpeded drainage routes can be documentad.

13. Marsh creation near West Cove (measure 124d)
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a. To prevent ponding impacts and saltwater entrapment impacts to marshes south of
the fill area. we recommend the containment dike designs avoid closing both
canals that provide drainage for the fill area and adjacent marshes.

b. If fimding is provided to the Service to construct this or other measures located on
National Wildlife Refuges, that fimding should include funding necessary to cover

This final report is subnutted in fulfillment of the requrements of the Fish and Wildhife
Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.), and constitutes the final
report of the Secretary of the Interior as required by Section 2(b) of that Act. This report has
mcorporated comments made by the National Marine Fishenies Service (see Appendix A) on our
draft Coordination Act Report dated Febmary 26, 2015. No comments on our Febmary 2015

draft Coordination Act Feport were received from the Lowisiana Department of Wildlife and
Fisheries.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
646 Cajundome Blvd.
Suite 400
Lafayette, Louisiana 70506

December 3, 2013

Colonel Richard L. Hansen

District Commander

U.S. Army Corps of Engineers

Post Office Box 60267

New Orleans, Louisiana 70160-0267

Dear Colonel Hansen:

Please reference the ongoing Southwest Coastal Louisiana Feasibility Study currently being
finalized by the New Orleans District Corps of Engineers (Corps). The Fish and Wildlife
Service (FWS) provided you with a draft Coordination Act Report (CAR) dated November 2013.
After we submitted our draft CAR, the Tentatively Selected Plan (TSP) was modified to remove
all storm surge protection levees from the array of measures designed to provide storm surge
protection for study area communities. Consequently, the Service is providing this Supplemental
CAR to address this change and update our recommendations. This supplemental report is
submitted in partial fulfillment of the requirements of the Fish and Wildlife Coordination Act (48
Stat. 401, as amended; 16 U.S.C. 661 et seq.). Neither this Supplemental Report, nor our
November 2013 draft CAR constitutes the final report of the Secretary of the Interior as required
by Section 2(b) of that Act. This Supplemental CAR has been provided to the Louisiana
Department of Wildlife and Fisheries and the National Marine Fisheries Service. Their
comments on these reports will be incorporated into our final report.

On November 26, 2013, my staff was informed that the Corps had decided to remove all
structural protection levee features from the TSP. This is the third change to the TSP that has
occurred since the Service began preparing our draft CAR. Not only have these changes required
additional time on the part of our staff, but these changes reveal that the Corps’ new planning
method has resulted in the identification of a TSP before all the necessary information was
available. Moreover, the Service is concerned that in the haste to proceed rapidiy through the
planning process, this new project planning method may result in the rejection of some
alternatives and the selection of others without sufficient information, including details on
proposed measures which are needed to understand and quantify the environmental benefits and
impacts. Therefore, we request that our concerns about this new method be presented to the
appropriate policy makers for their consideration.

In our November 2013 draft CAR, the Service identified a number of planning deficiencies with
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the proposed storm surge protection levees and the inability to properly assess their associated
impacts to fish and wildlife, Now that the TSP has been modified to eliminate those proposed
levees, the Service hereby updates the recommendations contained in our November 2013 draft
CAR to revoke all those recommendations (i.e. recommendations 1 through 5) that reference the
proposed storm surge protection levees. All the remaining recommendations and comments
remain valid and should be addressed by the Corps to fulfil the requirements of 'the Fish and
Wildlife Coordination Act. ) ‘

Thank you for the opportunity to update our comments. The above findings and
recommendations do not constitute the final report of the Secretary of the Interior as required by
Section 2(b) of the Fish and Wildlife Coordination Act. Please contact Mr. Ronny Paille of this
office (337/291-3117) if you require additional information.

Sincerely,

Jeffrey D. Weller
Supervisor
Louisiana Ecological Services Office

cc:  EPA, Dallas, TX
NMFS, Baton Rouge, LA
Southwest Louisiana National Wildlife Refuges Complex, Bell City, LA
LA Dept. of Wildlife and Fisheries, Baton Rouge, LA
LA Dept. of Natural Resources (CMD), Baton Rouge, LA
LA Office of Coastal Protection and Restoration, Baton Rouge, LA
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
646 Cajundome Blvd.
Suite 400
Lafayette, Louisiana 70506
November 5, 2013

Colonel Richard L. Hansen

District Commander

U.S. Army Corps of Engineers

Post Office Box 60267

New Orleans, Louisiana 70160-0267

Dear Colonel Hansen:

Attached is the Draft Fish and Wildlife Coordination Act Report on the tentatively selected plan
for the Southwest Coastal Louisiana Feasibility Study. Louisiana. That study is evaluating
alternatives for providing hurricane protection and storm damage reduction and related purposes
in Cameron, Calcasieu, and Vermilion Parishes.

This draft report 1s transmitted under the authority of the Fish and Wildlife Coordination Act (48
Stat. 401, as amended; 16 U.S.C, 661 et seq.), and is being coordinated with the Louisiana
Department of Wildlife and Fisheries and the National Marine Fisheries Service. Comments by
those agencies will be incorporated to our final report.

Should your staff have any questions regarding the enclosed draft report, please have them contact
Ronny Paille of this office at 337/291-3117.

Sincerely,

Jeffrey D. Weller
Supervisor
Louisiana Ecological Field Office

Attachment
cc:  SW Louisiana Refuges, Bell City, LA
NMES, Baton Rouge, LA
EPA, Dallas, TX
LA Dept. of Wildlife and Fisheries, Baton Rouge, LA
OCPR, Baton Rouge, LA
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DRAFT
FISH AND WILDLIFE COORDINATION ACT REPORT

PROVIDED TO
NEW ORLEANS DISTRICT
U.S. ARMY CORPS OF ENGINEERS
NEW ORLEANS, LOUISIANA

PREPARED BY

RONALD PAILLE
SENIOR FISH AND WILDLIFE BIOLOGIST

U.S. FISH AND WILDLIFE SERVICE
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EXECUTIVE SUMMARY

The Corps of Engineers (Corps) was requested to conduct the Southwest Coastal Louisiana
Feasibility Study (SWLA Study) via Resolution Docket 2747 adopted on December 7, 2005, by
the U.S. House of Representatives Committee on Transportation and Infrastructure. That Docket
specifically requested the Secretary of the Army, in accordance with section 110 of the River and
Harbors Act, to “survey the coast of Louisiana in Cameron, Calcasieu, and Vermilion Parishes
with particular reference to the advisability of providing hurricane protection and storm damage
reduction and related purposes to include the feasibility of constructing an armored 12-foot levee
along the Gulf Intracoastal Waterway.”

Numerous measures to provide storm damage reduction and ecosystem restoration measures
were evaluated within the study area. Those measures included construction of levees designed
to provide hurricane storm surge protection (including the armored 12-foot levee described
above), protection and restoration of coastal wetlands and unique natural ecosystem features
(such as cheniers), construction of shoreline protection projects (for navigation canals, interior
lakes and bays, and the Gulf of Mexico). and implementation of non-structural protection
measures such as structure relocations and buyouts.

The initial list of proposed project measures was derived from existing large-scale coastal
protection and ecosystem restoration plans (e.g., the Louisiana Coastal Protection and
Restoration Plan [LACPR]. the Louisiana Coastal Area Ecosystem Restoration Study Report
[LCA]J, and the Louisiana’s Comprehensive Master Plan for a Sustainable Coast [State Master
Plan 2012]), public comments received during the project scoping process, and recommendations
provided by local representatives and natural resource agencies during the initial planning phase
of the project. The initial list of potential project measures was reduced to a more focused and
achievable final list of measures based on criteria that were approved by an interagency project
delivery team.

The final list of measures was assembled into 6 possible protection levee alternatives and 6
ecosystem restoration alternatives, all of which were evaluated for cost effectiveness. The Lake
Charles Eastbank levee, together with non-structural protection measures in sclect locations, was
chosen as the protection measures for inclusion in the Tentatively Selected Plan (TSP).
Restoration Alternative 4 (Entry Salinity Control Alternative) was initially chosen as the most
cost effective of the comprehensive plans and was included in the TSP. However, subsequent
consideration resulted in modifying alternative 4 to eliminate the Sabine Pass and Calcasieu Ship
Channel salinity control structures (measures 48 and 7, respectively), and to add the shoreline
protection measures on the Gulf shore at Rockefeller Refuge (measures 6B1, 6B2, and 6B3).

In addition to providing hurricane storm surge protection in developed portions of the project
area, implementation of the TSP would restore, enhance, and protect substantial areas of coastal
marsh and forested chenier habitat. Because many design details regarding the proposed surge
protection levees are yet to be developed, additional planning work imust be conducted before
impacts can be fully determined. Similarly, the proposed ecosystem restoration measures need
additional planning work and interagency coordination to finahze estimated benefits and impacts

3
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with any degree of certainty. To complete needed planning of project features, to reduce and
avoid project-related adverse impacts to fish and wildlife resources, and to enhance the desired
ecosystem benefits, the Fish and Wildlife Service provides the following recommendations:

1. The Corps should conduct further planning of the proposed protection levee to reduce
and avoid impacts to wetlands and forest habitats. Additional levee planning work
should also include the development of measures to avord interrupted drammage
impacts in a manner that reduces or avoids impacts to wetlands and forested habitats.
The additional planning work should be coordinated with the Service and other
interested natural resource agencies. Any pump stations needed for drainage of the
protected area should be designed to discharge into wetlands to reduce adversc effects
of discharging runoff dircctly into open water bodies.

2. The Corps should also determine where levee borrow material will be obtained.

3. To the greatest degree practical, borrow pits for construction of proposed levee and
marsh creation measures should be located to avoid and minimize direct and indirect
impacts to vegetated wetlands. Efforts should be made to further reduce those direct
impacts by hauling in fill material, using sheetpile for the levee crest, deep soil
mixing, or other alternatives. Borrow pit construction should also avoid the
following:

avoid inducing wave refraction/diffraction erosion of existing shorelines

avoid inducing slope failure of cxisting shorclines

avoid submerged aquatic vegetation

avoid increased saltwater intrusion

avoid excessive disturbance to area water bottoms

avoid inducing hypoxia

o o LR

4. Once levee planning has been completed, the Corps should revise estimates of direct
and indirect impacts to wetlands and forested habitats, including impacts associated
with acquisition of borrow material. That work should be conducted in cooperation
with the Service and other interested natural resource agencies.

5. The Corps should conduct a Hazardous, Toxic and Radioactive Waste (HTRW)
assessment of tidally influenced levee construction locations and subaqucous marsh
creation borrow sites. [f those HTRW assessments indicate that contamination
exceeds National Oceanic and Atmospheric Administration screening levels, then
alternative locations should be considered, or, explanation of the containment
methods that would allow levee construction should be provided to the Service and
other interested natural resource agencies.

6. For ecosystem restoration measures not being used to mitigate constraction impacts,
the Service recommends that the Corps conduct monitoring of those features to

ii
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10.

document the degree of success achieved. The Service and other interested natural
resource agencies should be involved in developing those monitoring criteria and in
the review of subsequent monitoring information and reports. For mitigation features,
the Service also recommends that all interested natural resource agencies be involved
in the planning of project features, monitoring plans, development of success critera,
and adaptive management plans. In addition, all mitigation plans should address the
12 mitigation requirements in Appendix A.

The Corps should obtain a right-of-way from the Service prior to conducting any
work on Sabine or Cameron Prairie National Wildlife Refuges, in conformance with
Section 29.21-1, Title 50, Right-of-Way Regulations. Issuance of a right-of-way will
be contingent on a determination that the proposed work will be compatible with the
purposes for which the Refuge was established.

All construction or maintenance activities (e.g., surveys, land clearing, ¢tc.) on
National Wildlife Refuges (NWRs) will require the Corps to obtain a Special Use
Permit from the Refuge Manager of the Southwest Louisiana Refuge Complex;
furthermore, all activities on NWRs must be coordinated with the Refuge Manager.
Therefore, we recommend that the Corps request issuance of a Special Use Permit
well in advance of conducting any work on the refuge. Please contact the Refuge
Manager (337/598-2216 or SWLR Complex@fws.gov) for further information on
compatibility of proposed ecosystem restoration measures, and for assistance in
obtaining a Special Use Permit. Close coordination by both the Corps and its
contractor must be maintained with the Refuge Manager to ensure that construction
and maintenance activities are carried out in accordance with provisions of any
Special Use Permit issued by the NWR.

The Corps should contact the Louisiana Department of Wildlife and Fisheries prior to
conducting any work on Rockefeller Refuge (337-491-2593).

The Corps should continue to coordinate with the Service throughout planning and
construction to ensure that the proposed project does not impact waterbird nesting
colonies, and threatened or endangered species that may be listed in the future.

Given that the design and evaluation of most project features has been at a programmatic level,
the Service cannot fulfill its Fish and Wildlife Coordination Act (FWCA)48 Stat, 401, as
amended; 16 U.5.C. 661 et seq.) responsibilities at this time. Therefore, this draft report is
presented in partial fulfillment of that act and do¢s not constitute the final report of the Secretary
of Interior as required by Section 2(b) of the FWCA. To complete those assessments, we will
require additional funding during the project’s pre-construction engineering and design phase.
Estimates of those funding needs should be coordinated in advance with the Service, and should
be based on the extent of remaining work and the nature and complexity of issues associated with
the remaining planning/design issucs.
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INTRODUCTION

The Southwest Coastal Louisiana Feasibility Study (SWLA Study) was authorized by Resolution
Docket 2747 adopted on December 7, 2005, by the U.S. House of Representatives Committee on
Transportation and Infrastructure. That Docket specifically requested the Secrefary of the Army,
in accordance with section 110 of the River and Harbors Act, to *survey the coast of Louisiana in
Cameron, Calcasieu, and Vermilion Parishes with particular reference to the advisability of
providing hurricane protection and storm damage reduction and related purposes to include the
feasibility of constructing an armored 12-foot levee along the Gulf Intracoastal Waterway.”
Investigation of area ecosystem restoration measures was authorized via the Water Resources
Development Act of 2007 (Title VII, Louisiana Coastal Area program, Chenier Plain Freshwater
and Sediment Management and Allocation Reassessment Study).

The study area is located within Louisiana’s Chenier Plain which 1s characterized by lakes,
bayous, wetlands, cheniers, and coastal beaches, The Mermentau Basin and the Calcasien/Sabine
Basin arc the two major hydrologic basins within the Chenier Plain. There are numerous
communities within the study area including Abbeville, Cameron, Delcambre, Erath, Gueydan,
Hackberry, Kaplan, Lake Arthur, Lake Charles, and Sulphur. Although the approved Southwest
Coastal Louisiana Feasibility Study authorization 1s restricted to Calcasieu, Cameron, and
Vermilion Parishes, several project alternatives ocourring beyond those parishes were considered
because of their anticipated effects on the project area.

Numerous project measures and groups of measures were evaluated. Surge protection
alternatives included alternative levee alignments (including the annored 12-foot levee described
above), as well as non-structural alternatives. Ecosystem restoration alternatives included
varigus combinations of salimity control/reduction measures, strategic marsh creation measures,
strategically located shoreline protection measures, and restoration/rcforestation of cheniers.

This report provides a preliminary analysis of the impacts of the Tentatively Selected Plan (TSP)
on fish and wildlife resources. The TSP is a combination of structural and non-structural storm
surge protection measures, and an array of different types of ecosystem restoration features. The
Service conducted a cursory assessment of direct impacts associaled with construction of
proposed levee alternatives. Because details regarding drainage of the protected area have not
yet been developed, this impact agsessment is considered preliminary and likely to change. The
analysis of ecosystem restoration benefits was conducted by a contracted consulting firm.
Because planning details for many of those measures have not yet been developed, and because
specifics of those measures have not been made available to the Service and interested natural
resource agencies, the Service considers the benefit and impact assessments as preliminary.
Since information needed to fully assess project benefits and impacts is not yet available, this
draft report is submitted in partial fulfillment of the requirements of the Fish and Wildlife
Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.). and does not constitute the
final report of the Secretary of the Interior as required by Section 2(b) of that Act. This draft
report has been provided to the Louisiana Department of Wildlife and Fisheries and the National
Marine Fisheries Service. Their comments on this report will be incorporated into our final
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report,

DESCRIPTION OF STUDY AREA

The study area, which encompasses Calcasieu, Cameron, and Vermilion Parishes, is typically
termed the Chenier Plain of Louisiana. The Chenier Plain encompasses the southwestern
Louisiana coastal zone from Freshwater Bayou west of Vermilion Bay to Sabine Lake near the
Texas-Louisiana border. Cheniers are relict beach ridges that generally parallel the Gulf
shoreline, and derive their name from the Cajun word “chene” meaning oak, because oaks are the
dominant tree species on the crests of the higher chenier ridges (Penland et ai. 1989). Because
chenier elevations are higher than the surrounding marshes, they often serve as hydrologic
barriers, with varying levels of effectiveness, between saline marshes to the south and freshwater
marshes to the north (Corps 2008). The two hydrologic basins encompassed by the study arca
are the Mermentau and the Calcasicu-Sabine Basins (Figure 1).

Mermentau Basin

The Mermentau River Basin is located between Freshwater Bayou Canal to the east and that
segment of Louisiana Highway 27 east of Calcasieu Lake. The Basin encompasses an area of
about 4.2 million acres and contains productive agricultural lands and a variety of natural
environments (Corps 1999). The Mermentau Basin is divided into two sub-basins, the Lakes and
Chentier Subbasins (Figure 1), both of which occur within the feasibility study boundary. Nerth
of the Lakes Sub-basin lies uplands beyond the study boundary and covers an arca of 3,683 mi’
of predominantly agricultural land (Gammill et al. 2002). The principal agricultural products in
this region are rice and crawfish, which both require ample supplies of fresh water typically
provided via the Corps’ management of the Mermentau Basin Project (Corps 1999).

The Lakes Sub-basin is located roughly between the Gulf Intracoastal Waterway (GIWW) and
Louisiana Highway 82, and historically functioned as a low-salinity brackish estuary (Corps
2008). Construction of navigation channels, locks, and water control structures has altered the
historical north-south river and tidal-driven hydrology and shifted it to an cast-west system that
drains through the GIWW. The Corps’ locks and water control structures that are located along
the perimeter of the Lakes Sub-basin regulate both salinity and water level so that the Lakes Sub-
basin now functions more as a freshwater reservoir and less as the low-salinity estuary that it was
prior to these alterations (Gammill et al. 2002). The demand for a reliable fresh water supply for
agricultural use was the primary reason for the development of the Mermentau Basin Project
(Corps 1999).

The Mermentau Basin Project involves the operation and management of five navigation locks
and control structures: (1) the Calcasieu Lock located on the Gulf Intracoastal Waterway
(GIWW) near the intersection of Louisiana Highway 384, (2) the Leland Bowman Lock situated
on the GIWW near Intracoastal City, (3) the Freshwater Bayou Lock located on the Freshwater
Bayou Canal approximately one mile north of the Gulf of Mexico, (4) the Catfish Point Control
Structure located on the southwest side of the basin where the Mermentau River exits Grand
Lake, and (5) the Schooner Bayou Control Structure located on the cast side of the basin in the
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old Intracoastal Waterway between Freshwater Bayou and White Lake. The target water level
inside the basin is 2.0 feet above mean low Gulf and the five Corps structures are operated in
concert to maimtain this level and preclude saltwater intrusion (Corps 1999).

The Chenier Sub-basin is located south of the Lakes Sub-basin, between Louisiana Highway 82
and the Guif of Mexico. Approximately one-third of this sub-basin is comprised of the State-
owned and operated Rockefeller Wildlife Refuge. The Chenier Sub-basin is characterized by
tidally influenced salt marshes, though hydrology throughout much of the area is managed
through impoundments that range in size from hundreds to thousands of acres. The purpose of
that management is to control salinity in order to reduce wetland losses and/or sustain
recreational and agricultural endeavors (Corps 2008).

Figure 1. Coastal marshes within the coastal Calcasieu-Sgb’ipe and Mermentau Basins.
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Calcasieu-Sabine Basin
The Calcasieu-Sabine Basin extends from Sabine Lake and River eastward to the Louisiana
Highway 27 segment east of Calcasieu Lake. The Calcasien-Sabine Basin consists of two semi-
distinct sub-basins, the Calcasicu River Basin and the Sabine River Basin, When the GIWW was
built in the 1920s, it breached the Gum Cove Ridge which had historically formed a partial north-
to-south oriented hydrologic barrier between the Calcasieu and Sabinc Lake systems. That
breach. in combinaticn with several smaller canals, now facilitates water exchange between the
sub-basins, and has exacerbated saltwater intrusion problems in the marshes adjacent to the
GIWW. The typical water-movement scenario is that south winds push salt water into Calcasieu
Lake, westward through the GIWW, and across the Gum Cove Ridge breach. This water is
eventually swept down the Sabine River and into Sabine Lake. Currently, salt water that is
pushed into Calcasieu Lake remains there because there is little back flow from the Lake.
Without the Gum Cove Ridge breach, the current semi-circular flow patterns would not exist,
and lake levels would rise more modestly, thus reducing the volume of seawater entering
Calcasieu Lake (Lopez et al. 2008).
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