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1.0

ENVIRONMENTAL ASSESSMENT
OF
LAKE CHAPEAU SEDIMENT INPUT
AND HYDROLOGIC RESTORATION

Terrebonne Parish, Louisiana

INTRODUCTION

This Environmental Assessment (EA) was prepared to evaluate the impacts of a project
to reestablish a hydrologic separation of the Locust and Alligator Bayou watersheds by
restoring their wetland boundaries using dredged material. The sediment will be
strategically placed by means of dredge-fill operations and stabilized by sediment fences
or hay bales. The Project also will restore island hydrology on Point au Fer Island by
means of weir construction, spoil bank gapping and maintenance dredging of a natural
bayou.

This project is part of the Coastal Wetlands Planning, Protection, and Restoration Act
(16U.S.C.SS77c, 3951-3956) of 1990. Five federal agencies and the State of Louisiana
have combined in a Task Force to implement a “comprehensive approach to restore and
prevent the loss of coastal wetlands in Louisiana” mandated by CWPPRA. The five
federal agencies involved are: the U.S. Army Corps of Engineers (COE); the U.S.
Department of Commerce, National Oceanic and Atmospheric Administration, National
Marine Fisheries Service (NMFS); the U.S. Department of Interior, Fish and Wildlife
Service (FWS); the U.S. Department of Agriculture, Natural Resources Conservation
Service (NRCS); and the U.S. Environmental Protection Agency (EPA). The Lake
Chapeau Sediment Input and Hydrologic Restoration project was included in the
Louisiana Coastal Wetlands Restoration Plan and the Third Priority Project List Report
(Louisiana Coastal Wetlands Conservation and Restoration Task Force, 1993a and b) and
will soon be ready for construction.

1.1  Technical Background

The Louisiana Coastal Zone contains 7.9 million acres of which about 3 million
acres are coastal marshes. These marshes are currently being converted to open
water at a rate of 22,336 acres per year (Barras et al., 1994). This rate is similar
to that measured in previous years by Gagliano et al., 1981 and DeLaune e al.,
1991. This conversion is the result of natural and anthropogenic factors that have
altered the hydrology and physical integrity of these wetlands and still persist
today.

The primary pattern of land loss in the Louisiana Coastal Zone results from the

submergence of coastal marshes and subsequent conversion to open water
(Turner, 1990). Generally, submergence occurs when the rate of vertical

1

- — e



accretion, including mineral sediment deposition and organic matter accumulation,
does not equal or exceed the rate of geologic subsidence and eustatic sea level
rise. Consequently, these marshes begin to break apart and create shallow ponds
within the marsh interior. This ponding increases until the entire marsh area has
converted to open water.

Coastal marshes are constructed and nourished by hydrological processes that
influence site-specific chemical, physical, and biological processes which affect
plant growth and mineral sediment deposition (Mendelssohn and Burdick, 1988).
Because these processes are interrelated, the site specific factors influencing
conversion of marsh to open water may vary widely and are difficult to assess.

Natural factors associated with coastal land loss include subsurface compaction
and subsidence, eustatic sea level rise, physical substrate scouring.and erosion,
and periodic tropical cyclonic storms (Craig et al., 1979; Boesch et al., 1983).
In addition, site-specific natural influences such as increased herbivore activity
can promote land loss within coastal marshes (Nyman ef al., 1993).

A geologic process currently affecting sediment distribution within the Louisiana
Coastal Zone is the channel shift occurring within the Mississippi River Delta
complex. In 1900, the Atchafalaya River captured 13 percent of the Mississippi
River’s flow at the point of convergence with the Atchafalaya River near
Simmesport, Louisiana, approximately 70 miles northeast of Lafayette, Louisiana
(Morgan et al., 1953). By 1952, the distributary had captured up to 30 percent
of the Mississippi River’s flow and increased sedimentation was observed within
the lower Atchafalaya Basin (Adams and Baumann, 1980). In 1963, the
construction of the Old River Control Structure by the COE near Simmesport,
Louisiana was completed to maintain a 30/70 percent split of the channel flow
between the Atchafalaya and Mississippi Rivers during normal river stages.
During floods or high river stages, more of the flow can be diverted down the
Atchafalaya River.

Anthropogenic activity accounted for 26 percent of total wetland loss within
Louisiana between 1955 and 1978 (Turner and Cahoon, 1988). These direct
losses were caused by dredging canals and creating spoil banks, draining land,
and expanding agricultural and urban areas.

Turner and Cahoon (1988) attribute indirect causes of wetland loss to (1)
temporal trends in estuarine salinity, (2) saltwater intrusion in waterways, (3)
saltwater movement in marshes, (4) plant responses to salinity change and
submergence, and (5) subsidence, water level rise and sediments. Indirect losses
were exacerbated by levee construction for flood protection along the Mississippi
River (Templet and Meyer-Arendt, 1988), extensive canal construction associated
with oil and gas exploration (Turner et al., 1982; Turner et al., 1984), and
navigation channel development and maintenance dredging. These large-scale

2

‘
|
3



1.2

1.3

perturbations altered existing patterns of surface hydrology and sediment
distribution over large areas and facilitated saltwater intrusion into coastal
marshes.

Point au Fer Island has lost about 15 percent of its marsh since the 1930s,
however, the loss rate apparently has slowed since 1978. Currently, about 15
acres per year of marsh are being converted to open water, primarily in the area
surrounding Lake Chapeau. This loss is due to the combination of subsidence,
ponding impacts, erosion of marsh adjacent to water bodies, and scouring caused
by strong tidal exchanges between southeastern Atchafalaya Bay and Four League
Bay. Marsh loss due to scouring is a result of man-made oil and gas access
canals intersecting natural waterways, bypassing the naturally-winding bayou
systems, and establishing a more direct hydrologic connection between the bays.
Furthermore, spoil banks associated with canal excavation tend to artificially
impound water in some areas and generally disrupt natural hydrologic patterns.

Project Location

Point au Fer Island, an island made of coastal marshes and deteriorating beach
front, is approximately 52,000 acres in size (Department of the Interior, 1990)
located off the mainland of southwest Terrebonne Parish, 13 miles south and east
of the mouth of the Atchafalaya River. The project area encompasses
approximately 13,500 acres on Point au Fer Island (Figure 1) in the vicinity of
Lake Chapeau.

Project Funding

Seventy-five percent of the funding for this project is provided through CWPPRA
with 25 percent cost sharing by the State of Louisiana Department of Natural
Resources (DNR). The project is administered by cooperative agreement between
the DNR and NMFS.
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2.0

PURPOSE AND NEED FOR ACTION

2.1

2.2

Purpose

The major goal of CWPPRA is to “restore and prevent the loss of coastal
wetlands in Louisiana.” The purpose of the Lake Chapeau Sediment Input and
Hydrologic Restoration project is to partially reestablish a hydrologic separation
of the two watersheds in the project area by utilizing sediment input by means of
dredging and fill operations (Figure 2) and to restore island hydrology by means
of weir construction, spoil bank gapping, and maintenance dredging a natural
bayou (Figure 3). By reestablishing hydrologic control points (e.g., weirs), tidal
water level fluctuations and water flow velocities would be reduced, thereby
allowing suspended sediments to settle out and rebuild wetland areas. The weirs
also would restore flow through natural waterways and promote growth and
sustenance of wetland communities.

Need for Action

The need to protect and restore Point au Fer Island emanates from its significant
natural resource value. The magnitude of these resources corresponds to the
island’s size and strategic location within the Louisiana Coastal Zone. Because
of the ample sediment load generated by the Atchafalaya River, attention has
focused on oil and gas activity as the primary source of land loss on Point au Fer
Island. Numerous oil and gas access and pipeline canals have been constructed
primarily in the southwestern portion of the island, although several long canals
have been constructed in the east and northeast sections. These canals provide
maritime access to numerous well sites and have caused extensive hydrologic
modifications. These modifications include shoreline erosion, the increased
flushing of inland marshes, unintentional impoundment and the advancement of
saline water into existing intermediate-brackish marshes. These influences may
have adversely impacted physical marsh integrity and resulted in the conversion
of inland marsh to open water.

The NMFS conducted an investigation in February 1993 to develop a preliminary
design for a series of canal weirs on Point au Fer Island, Terrebonne Parish,
Louisiana. The DNR subsequently completed preliminary design engineering in
September 1996 using barriers (weirs) with an elevation below marsh level.

2.2.1 Protection from Storm Surge and Flooding

The protection from hurricanes and storms provided by beach front and
barrier islands off the Louisiana coast is well documented (U.S. Army
Corps of Engineers, 1984). Point au Fer Island is fronted on the south by
the Gulf of Mexico, on the north and west by the Atchafalaya Bay; and
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2.2.2

2.4.3

2.2.4

2.2.5

on the north and east by Four League Bay. This large remnant beach
island provides protection to inland areas on the opposite bay shores by
buffering the effects of storm surges and subsequent flooding associated
with hurricanes and tropical storms.

Protection of Highly Productive Intermediate-Brackish Marsh

The loss of intermediate-brackish marsh in the Louisiana Coastal Zone
from 1956 to the present represents a significant natural resource loss.
Intertidal marshes are among the most productive ecosystems on earth and
their rapid disappearance may significantly impact the economy of south
Louisiana.

Long-term Resource Benefits

Point au Fer Island represents a significant natural resource due to its size
and relative stability. This 52,000-acre island is significantly larger than
the nearby barrier islands in Terrebonne Parish and has a comparatively
lower rate of land loss. In addition, recent data from various points on
the island indicate that the current rate of vertical accretion equals the rate
of subsidence. Because of this stability, the use of public funds to
implement restoration projects that prevent the rapid degradation of Point
au Fer Island represents cost-effective programs that are more likely to
provide long-term benefits to the State of Louisiana.

Valuable Wildlife Habitat

Historically, the island was an established fur and hide producing area for
muskrat, raccoon, otter, mink, and alligator. Marsh burning is practiced
as a method to promote the growth of preferred vegetation for furbearers.
Thus, Point au Fer Island has long provided the State of Louisiana with
valuable, high quality wildlife habitat.

Marine Fisheries Habitat

The Atchafalaya Bay and the inland marshes of Point au Fer Island
provide significant estuarine habitat for marine-transient and resident
fishery species. This estuary, near the Gulf of Mexico spawning areas,
provides nursery and foraging habitats that support the production of
commercial and recreational fish and shellfish. Point au Fer Island, with
its extensive marshes, is a significant part of the Louisiana estuarine
system.




2.3

Authorization

The NMFS is the federal sponsor for implementation of the Lake Chapeau
Sediment Input and Hydrologic Restoration project which was included on the
Third Priority Project List (Louisiana Coastal Wetlands Conservation and
Restoration Task Force, 1993b). This responsibility includes conducting the
evaluation and other activities involved for final decision-making in compliance
with the National Environmental Policy Act (NEPA) of 1969. To meet NEPA
compliance requirements, an EA must be conducted for each wetland project site
that is modified or restored.

The Lake Chapeau Sediment Input and Hydrologic Restoration project, identified
as PTE-23/26a in the CWPPRA Restoration Plan, is located in Terrebonne
Parish, Louisiana. It is classified as a critical, short-term project (Louisiana
Coastal Wetlands Conservation and Restoration Task Force, 1993a).




3.0

ALTERNATIVES INCLUDING PROPOSED ACTION

The project area and scope were identified by NMFS as part of Task Force submittals
on the Third Annual Priority Project List. This project is one of several selected by the
Task Force for the Terrebonne Basin. It complements the recently completed Point au
Fer Island Hydrologic Restoration project. Other proposed activities (e.g., plugs, spray
dredging) for Point au Fer Island would augment the benefits of this project (e.g.,
sediment input and weirs). Lake Chapeau and the canals involved in this project are the
major areas of open water within Point au Fer Island. Because of the ample sediment
load from the Atchafalaya River and the presence of manmade channels on Point au Fer
Island, hydrologic restoration and sediment input were selected restoration techniques.

Alternatives weighed, but not considered in detail, were marsh management and sediment
diversion. Marsh management (water level manipulation) was not considered as an
alternative because:

1) there are significant adverse impacts to marine fishery production;

2) studies (Turner and Cahoon, 1988) indicate that brackish marsh would become water
logged;

3) sediment input would be interrupted; and,

4) operation of variable-crest structures would be prohibitively expensive because of the
distance from port to structure sites. A sediment diversion probably is not feasible
because of the distance from a location where sediment-laden water could be diverted
onto the marshes of Point au Fer Island and the anticipated costs.

The project site and scope were reviewed and approved by the Louisiana Coastal
Wetlands Conservation and Restoration Task Force (1993a) and are included in the Third
Priority Project List. A DNR-contracted Engineering Design Report and Engineering
Summary for the Lake Chapeau Sediment Input and Hydrologic Restoration project was
prepared by Burk-Kleinpeter, Inc. in October 1996 (Contract No. 25085-95-23).

The range of alternatives for meeting the hydrologic restoration objective are discussed
below. Consequences of the alternatives and proposed action are discussed in Section
5.0.

3.1 No-Action Alternative

The no-action alternative would fail to protect valuable coastal wetlands that
provide and protect other resources in Louisiana. Specifically, failure to provide
sediment input and hydrologic restoration would not reduce the adverse impacts
of tidal fluctuations and water flow velocities. Therefore, tidal flushing of its
inland marshes would intensify deterioration of this remnant beach island.
Implementation of the no-action alternative is contrary to the recommendations
of the Louisiana Coastal Wetlands Restoration Plan which were approved by the
Task Force. Also, no action would be contrary to the recommendations in other

7
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3.2

3.3

long-term plans (Edwards et al., 1995; Gagliano, 1994; van Heerden, 1994) for
protecting or restoring Louisiana’s coastal wetlands.

Due to the public need to protect and restore Point au Fer Island marshes as
evidenced by the public funding through the CWPPRA, the no-action alternative
was not the preferred alternative.

Alternatives Considered

There are four basic technique involved in coastal engineering to achieve
protection, restoration or creation of wetlands. Each of the four techniques -
vegetative, structural, sedimentary and hydrologic - were considered as remedies
for the various problems previously specified for the Lake Chapeau Sediment
Input and Hydrologic Restoration project. A previous plan of marsh management
involving impoundments in the north western part of Point au Fer Island had
been withdrawn. Alternatives considered for this project involved different types
of structures at various locations and the necessity of maintenance dredging to
restore more natural hydrology to Locust and Alligator Bayous, and the height,
placement, and source of dredged material to create marsh and nourish wetlands
to separate watersheds.

Preferred Alternative

This section presents the proposed action for this project. There are two basic
components of this project:

1) Sediment input by means of dredging and fill operations (Figure 2); and,
2) Hydrologic restoration by means of weir construction, spoil bank gapping,
and maintenance dredging a natural bayou (Figure 3).

The construction sequence should be as follows:

1) Deepening the segment of Locust Bayou from Site 7 east to the
intersection of the access canal to allow free flow of water through the
bayou and restore the bayou to a depth of -6 feet.

2) Construction of weirs listed in Component 2; and,

3) Hydraulic dredging and filling in Component 1.

Most of the following discussion comes from the preliminary design engineering
report prepared by Burk-Kleinpeter, Inc. (1996). The first component involves
the placement of dredged material to reestablish the western shoreline of Lake
Chapeau, restore marshes west of Lake Chapeau, and reestablish a land bridge
or hydrologic separation of the upper part of Locust Bayou and Alligator Bayou
watersheds. This project would create a minimum of 168 acres of marsh.
Surrounding broken intermediate marsh would be enhanced over the duration of

8
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the project due to direct sediment input and leakage from the fill area, and
surrounding fringe would be enhanced over the duration of the project due to
increased rates of natural sedimentation and accretion. In addition, this project
would protect interior marsh from wind and wave-induced erosion. If sufficient
funds are available, a supplemental plan would involve creation of 92 acres of
marsh. The additional marsh created would increase the overall project benefits
to 260 acres - the size originally proposed.

Containment of sediments (Figure 4) would be required in the fill area due to the
fluidity of the hydraulically-pumped material. Sediment or silt fences would be
placed around the inland perimeter of the containment area in open water areas.
Hay bales also may be required to provide additional lateral stability behind the
silt fences in open water areas. Subsequent to final filling and consolidation of
the fill material, it may be necessary to seed with Bermuda and rye grass and
fertilize the fill area to prevent loss of material into surrounding water bodies.
Seeding is not included in the plans because similar projects have vegetated
naturally soon after filling. The necessity for seeding can only be determined
some time after construction is complete.

Sediment input would be accomplished by hydraulically dredging material from
Atchafalaya Bay, pumping and depositing that material into the broken marsh and
open water areas adjacent to Lake Chapeau. A minimum of 812,500 cubic yards
of hydraulically-dredged material would be required to create 168 acres of land
in the marsh area west of Lake Chapeau. The supplemental plan, adding 92 acres
to the project, would require a minimum of 1,258,400 cubic yards of material to
create a total of 260 acres of marsh.

The dredged material would be spread to an average thickness of approximately
3 feet (Figure 4) using a marsh buggy to move the discharge pipe. The average
open water elevation in the proposed containment area is approximately -1.35 feet
National Geodetic Vertical Datum (NGVD) and the average marsh elevation in
the area is +0.5 feet NGVD. The desired final fill elevation is also +0.55 feet
NGVD. This would be achieved by spreading the material to a fill height of
approximately 3 feet in the containment area. An average cut-to-fill ratio of 1.5:1
allows for consolidation, settlement, and shrinkage of the material.

Dredging operations would occur off the northwestern portion of the Point au Fer
Island (Figure 2). A 1,000-acre dredge site was selected at this location because
it would provide the shortest distance of pumping to the proposed containment
site. A distance of 300 yards from the western shoreline of Point au Fer Island
would be maintained in order to prevent creation of a deep hole near the shoreline
which may change the hydrology and wave characteristics in the area.
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The dredge area was selected to yield the desired fill quantities if dredged to a
depth of 10 feet (Figure 5). This is considered the minimum depth of the
dredging to obtain the most cost-efficient operation. Turbidity due to dredging
operations in the Atchafalaya Bay is not a concern due to the naturally high
sediment load of these waters. The displacement of some shallow water
organisms, the covering of some other individuals and any increased turbidity are
either considered minor or short-term consequences of any created material
project and are generally conceived to be offset by the increases in the emergent
material that forms the resource base of viable marshes.

The second component of this project would involve the installation of seven
weirs in manmade canals and a natural bayou around the perimeter of the project
area (Figure 3). In addition, excavating gaps in an existing spoil bank and
maintenance dredging in a natural bayou would be performed. The weirs and
spoil bank gapping would help reestablish hydrologic control and restore the
natural circulation and drainage patterns within Point au Fer Island.

The main effect of the weirs would be to reduce extreme water level fluctuations
and tidal exchanges as well as rapid water movement through the island interior.
The benefits derived from water level stabilization and flow reduction would
include reduction of interior marsh erosion, enhanced habitat for wildlife, and
encouraged growth of vegetation. By restoring natural sediment pathways, the
project would encourage marsh nourishment by allowing suspended sediments
from the Atchafalaya River to enter more distant marshes. In addition, reduction
in flow velocities would allow these sediments to settle out and reduce the export
of sediments suspended during frontal passage. This would result in enhancement
of existing wetlands as well as protection of wetlands against tidal scour and wave
erosion.

The preferred alternative for weir construction is a shell or limestone weir with
a geotextile fabric under the core and covered with an outer layer of riprap. A
typical cross-section of a weir is provided in Figure 6. Deciding factors involved
in selection of weir type and materials include economics, stability and longevity,
soil conditions, tidal variations, channel cross-section, and human interaction.
Weirs would be located at Sites #1, 3, 4, 5, 6, 7, and 9 (Figure 3). The weirs
would be set at elevation 0.0 feet NGVD, except at Site #3 which would be set
at -4.0 feet NGVD.

Spoil bank gapping at Site 2 off of Locust Bayou would help restore natural
hydrologic patterns and stop marsh loss by removing sections of an artificial levee
which creates an impoundment around lower-lying marsh areas. The spoil banks
prevent the transfer of waters between the outlying marsh areas and the bayou,
a natural process which is beneficial to the enhancement of wetlands.

Maintenance dredging at Site 10, combined with weir installation, would restore
the natural flow of water through Locust Bayou and provide boat access.
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The location of the specific work sites of the second component of the Lake
Chapeau Sediment Input and Hydrologic Restoration project are summarized
below and shown on Figure 3.

Site #1. A weir would be located at approximately 2,000 feet east of the dogleg
of the oil access canal that heads northeast from Locust Bayou into the brackish
marshes west of Lake Chapeau. The canal cross-section at the location measures
nearly 148 feet wide by 8 feet deep. This plug would aid in restoring the flow
of Atchafalaya Bay water and sediment through Locust Bayou.

Site #2. Spoil banks northeast of Site #1 would be gapped at six locations to
allow sheet flow across brackish marsh on either side of the canal (Figure 7).
Gaps would prevent hydrologic isolation of water in the canal behind weir Site
#1, and allow interchange of sediment-rich waters within the Lake Chapeau
watershed when the canal water level rises high enough to overtop the gaps. The
removal of spoil to create gaps should only be done to marsh level to avoid tidal
scour and increased erosion.

Site #3. A weir would be located in Pellegrin’s Cut in a brackish marsh at the
extreme northeast of the project area. This channel, originally cut by a trapper,
has become very large (230 feet wide by 28 feet deep) due to high-velocity flows.
The weir would be placed close to the mouth to limit water flow and prevent
erosion around the sides of the structure. Construction of this weir would reduce
tidal exchange from Four League Bay and, due to the reduction of fast-moving
currents through Pellegrin’s Cut, would benefit areas northwest of Lake Chapeau,
along the fringes of the Alligator Bayou watershed.

Site #4. A weir would be located in the abandoned mineral access canal, located
on the boundary of brackish and intermediate marsh, near the mouth of Wildcat
Bayou in the northeast of the project area and south of Pellegrin’s Cut. This
wide and deep canal (175 feet wide by 17 feet deep) also has high velocity water
flows and placement of the weir near Four League Bay would prevent most of the
flow from entering the channel.

Site #5. A weir would be located in a small natural distributary of Little
Mosquito Bayou immediately southeast of its junction with a mineral access canal.
This site in brackish marsh would take advantage of good spoil banks existing
along the southeast banks of the access canal, the narrow channel (70 feet wide
by 4 feet deep), and low-velocity flows. Location of this weir would aid in
hydrologic separation of the Locust Bayou and Mosquito Bayou watersheds.

Site #6. A weir would be located in an access canal in the southernmost portion
of the project area in brackish marsh. A plug, now deteriorated, was constructed
in this canal several years ago and its presence resulted in silt being deposited so
that the canal is now 5 feet deep and 145 feet wide. Nevertheless, the
deterioration of the old plug allows a mild current to flow through the canal. The
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new weir would aid in hydrologic separation of the Locust Bayou and Mosquito
Bayou watersheds. In addition, the silt that currently is deposited in the canal
may be pushed inland toward Lake Chapeau through natural waterways.

Site #7. A weir would be located in an access canal at its junction with Locust
Bayou in an area of brackish marsh. The canal’s cross section measures
approximately 157 feet wide by 10 feet deep with moderate water flows. This
structure would allow waters carrying sediment from Atchafalaya Bay to continue
through Locust Bayou to nourish more distant marshes.

Site #8. Deleted. The intended location was the junction of Locust Bayou and
the southeast-trending access canal. This location is east of Site #7 and northwest
of Site #6.

Site #9. A weir would be located in an access canal southwest of Lake Chapeau
beyond a camp situated in brackish marsh. The canal cross-section measures 240
feet wide by 11 feet deep with moderate current. This weir would encourage
sedimentation and accumulation of organic material in an area of fragile marsh
where much land loss is occurring. Since this may be the area of the meeting
points of cross currents from Four League Bay and Atchafalaya Bay, a weir
would reduce or prevent cross currents and their erosive effects.

Site #10. Maintenance dredging would be performed on a 6,700-foot reach of
Locust Bayou (Figure 8) where the bayou is about 70 feet wide and 3 feet deep.
This area has accumulated as much as 3 feet of silt due to the altered flow
patterns through Point au Fer Island. The maintenance dredging to restore the
natural depth of Locust Bayou would be the first construction activity to allow for
crew boat access, since weir #7 would block the canal. Natural flows after the
construction of weir #7 should maintain the depth of Locust Bayou. Spoil would
not be placed on the six areas indicated on Figure 8(25 feet at each area) to
provide “gaps” mentioned in the plan. No digging into existing banks would be
necessary to provide the overflow required by this document.

3.3.1 Alternative Locations for Dredging Operations
Primary Dredge Site 1 - Atchafalaya Bay Borrow Area

Atchafalaya Bay sediment is considered a renewable resource.
Atchafalaya Bay adjacent to Point au Fer Island has shallowed since the
mid-1970s, thus sediment could be mined from the bay and spread on the
island without adversely impacting the bay. This would mimic the natural
sedimentation processes which are occurring in areas immediately adjacent
to Atchafalaya Bay, Four League Bay, and Oyster Bayou.
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The main advantage of this dredge site is that material can be pumped the
short distance from the borrow area to the western shoreline of Lake
Chapeau by one dredge without the necessity of booster pumps. Thus,
operation costs would be significantly lower than dredging from more
remote sites.

However, it remains to be determined how much sand can be obtained
from this borrow area, and to what areal extent dredging would be
necessary to obtain the volume of quality fill required for the project,
taking shrinkage and settlement into account. Seasonally, there may be
operational concerns that the water is not deep enough to float the dredge.

Alternate Dredge Site 2 - Atchafalaya Bay Navigation Channel

The COE operates regular maintenance dredging in the Atchafalaya Bay
Navigation Channel, which is located about 10 miles from the proposed
Lake Chapeau fill area. Good quality sand is plentiful in this location,
and utilizing this source of material would lower mobilization costs
significantly if coordinated with maintenance dredging activities. Spoil
from this dredging operation has previously been used to create artificial
wetland areas in the vicinity of the Atchafalaya Bay Navigation Channel.

However, based on COE estimates, utilizing this option would not be cost-
effective, due to both the distance of the dredging operation from the
proposed project site and the difficulty of pumping the heavy sand
removed by dredging operations. As many as three booster pumps may
be required along the length of the dredge pipe to keep the sediments in
motion.

Alternate Dredge Site 3 - East Pass

East Pass is a channel on the eastern side of the Atchafalaya Bay
Navigation Channel. The natural tendency of the Atchafalaya River to
flow through East Pass has pushed much sediment through the channel,
and deposited good quality sand south of East Pass. The COE reports that
it would like to see this channel dredged so that more fresh water could
pass through. Therefore, East Pass is a possible source of fill material for
this project.

The East Pass site is closer to the proposed fill area than the Atchafalaya
Bay Navigation Channel, but the sand is very heavy and difficult to pump
in this location and the distance is still great enough to necessitate the use
of booster pumps. Dredging costs are expected to be somewhat lower
than that of Site 2, but still significantly higher than that of Site 1.

13




3.3.2

3.3.3

Alternate Dredge Site 4 - Atchafalaya Bar Channel

The Atchafalaya Bar Channel lies south of the Atchafalaya Bay Navigation
Channel, extending several miles southwest from the Point au Fer Shell
Reef. The bottom in this location is chiefly fine silts and clayey
materials, not particularly desirable for the proposed fill operations.
Sediment characteristics combined with distance from the fill site render
this site infeasible for this project.

Alternate Locations Considered for Weir Plug Sites
Alternate Weir Site #5

The alternative location for Weir Site 5 would have been located in a
small natural distributary of Little Mosquito Bayou immediately north of
Little Mosquito Bayou’s junction with a northeast trending mineral access
canal. The preferred alternative, located immediately southeast of Little
Mosquito  Bayou’s junction with the canal, would provide a better
hydrologic separation of the Locust Bayou and Mosquito Bayou
watersheds. The preferred location would be more cost-effective because
at that point, the bayou has a reduced cross-section, thus requiring less
weir material.

Alternative Weir Site #8

This weir would have been located at the junction of Locust Bayou and a
southeast trending oil access canal. This structure would help ensure that
sediment-laden waters would flow in Locust Bayou to reach marshlands.
This weir site has been removed from the project because of the
placement of a weir at Site #9 which makes this weir no longer necessary
to achieve the goals of reducing tidal scouring and encouraging
sedimentation in marshlands.

Structural Alternatives for Weir Construction

All of the following types of weirs were considered prior to deciding to
use riprap structures for the hydrologic restoration portion of the Lake
Chapeau project. The structures selected would require no maintenance.

Riprap

A riprap weir (Figure 6) is constructed by mounding rock or shell across
a channel and covering with an outer layer of riprap. The deeper the
channel, the wider the riprap mound, due to the trapezoidal shape of the
structure as the rocks seek their natural angle of repose. These heavy
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structures would require a firm mat of mineral soil, or at a minimum a
bed of geotextile fabric on the soil bed to minimize settlement and prevent
loss of material into the soft bottom.

A riprap structure is durable and, generally, maintenance-free. In
addition, the designer may choose the size and gradation of riprap pieces.
The disadvantages of these structures include large equipment
requirements for construction, availability of material, and the necessity
of a firm soil foundation. Advantages include the versatility of such
material to conform to any channel cross-section, as well as the ease of
taking apart and rebuilding such a structure in the event that access is
desired beyond the weir.

Sheet Pile Bulkheads

Sheet pile bulkheads are constructed across a channel and extend into the
natural earth embankments on each side to prevent bank erosion. The
length of sheet piling required is determined by soil conditions and
availability. Timber pole pilings located on the downstream side of the
structure provide additional stability. Pilings for weirs should be driven
into a material of reasonable resistance, such as firm clay. For this
reason, the application of sheet pile bulkheads is limited by the required
depth of the structure and the soil conditions at the site. The typical
maximum pile length used is 60 feet. Batter piles may also be used for
additional support in poor soil conditions, or where added stability is
needed for lateral resistance against high current velocities.

Where conditions warrant (e.g., significant currents), wingwalls and
constructed embankments are required to prevent water from diverting
around the ends of the structure, resulting in structural failure. Armor
plating may also be used to protect exposed embankment faces from wave
action. Armor plating eliminates frequent maintenance on the structure.

Cost estimates show that the specific canal cross-sections encountered in
this project require sheet pile bulkhead sections that are not cost-efficient.
In addition, there are concerns about longevity due to both natural effects
and human interaction, as well as ease of maintenance.

Concrete Barges

Old concrete barges have been salvaged for use as plugs or weirs on some
hydrologic restoration projects in the past. Typically, the barges are
rectangular in shape, 50 feet by 100 feet. Hollowed out, they may be 12
feet in depth. The barges are brought to the proposed location site, sunk
in place, and then filled with rock or riprap. A standard oil access canal
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3.3.4

measures 80 feet in bottom width, so the banks may have to be notched
slightly to fit the barge in place.

Concrete Canal Closures

A new development in hydrologic restoration technology is a huge hollow
rectangular structure called a concrete canal closure. The structure
measures 80 feet by 20 feet by 12 feet deep. This heavy structure would
require firm soil conditions, and still settlement is likely to occur.
Further, the typical cross-section of the canals in this project area is
incompatible with the geometry of the concrete structure, and multiple
and/or partial structures would be required at each site. The cost of such
construction, including supply and transportation to the site, renders this
type of structure not feasible with respect to other types of weir
construction.

Structural Alternatives for Weir Construction Material

The following materials were considered along with the different types of
weirs. However, subsequent to selection of riprap weirs for this project,
alternative materials were eliminated.

Riprap

Riprap should be heavy stone from an approved source in order to provide
a high degree of protection to the structure under the relatively strong
lateral pressures experienced. Crushed concrete rubble is not allowable
for riprap protection because of the desired unit weight of the specified
riprap class.

Reef shell is preferred as a construction material, if available, for the
interior core of the riprap structure. Crushed limestone may be
substituted if supply and delivery of shell is prohibitive. The core
material should be wrapped in fabric before placement of the outer layer
of protective riprap.

The main drawback of this type of construction is the availability and
supply of the material. Otherwise, riprap reef structures with interior
cores of lightweight material prove to provide a relatively inexpensive,
durable, and effective system of hydrologic control.
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Timber

Timber is the most popular construction material for channel structures.
Susceptibility to the effects of corrosive environments require treatment
of all timber with either creosote and chromated copper arsenate. Timber
bulkheads are superior to other types in their economy and ease of
construction.

Typically, boards 2 inches by 8 or 10 feet are nailed together in multiple
overlapping rows, with each row spliced over the seams of the previous
row. This forms a stiffer, stronger integral unit which is less susceptible
to bending or deformation. These structural timber units are driven
together to a depth determined by geotechnical analysis to provide the
necessary resistance against overturning.

As may be expected, timber has a shorter life expectancy than the other
construction materials considered here, due to the relative lack of
durability and susceptibility to fire and weather, but a well-designed and
constructed timber structure should outlast the 20-year design life of the
project.

Metal

Aluminum or steel sheet piling is used where structural strength is most
important, usually in situations where large overturning moments are
created on cantilever piles by excessive channel depth. Disadvantages
include corrosivity and high costs.

Concrete

While concrete sheet piling is the most durable material under a wide
range of environmental conditions, it is also the most expensive. Concrete
sheet piles require a site that is easily-accessible with heavy equipment.

Concrete barges or canal closure structures have proven to be cost-
prohibitive for this project.
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4.0

AFFECTED ENVIRONMENT

The Lake Chapeau Sediment Input and Hydrologic Restoration project is located in the
coastal area of south-central Louisiana within the Penchant Subbasin of the Terrebonne
Basin. This subbasin (503,700 acres) is south of Bayous Boeuf and Black, between the
Atchafalaya River and Bay on the west and Bayou du Large on the east (Louisiana
Coastal Wetlands Conservation and Restoration Task Force, 1993a). Point au Fer Island
forms the southwestern tip of the Penchant Subbasin and is separated from surrounding
wetlands by the Atchafalaya Bay to the north and west and Four League Bay to the north
and east. The Gulf of Mexico adjoins the island on the south.

The 52,000-acre island is composed of 42,070 acres of intermediate, brackish and saline
intertidal marsh and nearly 10,000 acres of open water. Until the construction of oil and
gas canals, hydrology of Point au Fer Island was dominated by four bayou systems,
including Locust Bayou in the southwest, Alligator Bayou in the north, Burkes Bayou in
the south central area, and Little Mosquito Bayou in the southeast (Figure 2). Lake
Chapeau is located in the central portion of the island. Mosquito Bay and Bay Castagnier
connect the eastern portion of the island with Four League Bay. Lake Chapeau is the
headwater for Locust Bayou which flows into Atchafalaya Bay. Little Mosquito Bayou
drains into Mosquito Bay.

Point au Fer Island is strongly influenced by the adjacent Atchafalaya River and its
prograding delta. From the early 1950s until 1973, prodelta clays and silty clays
aggraded the bay bottom seaward of the lower Atchafalaya River. The 1973 flood
resulted in the transport and deposition of abundant quantities of sediments to the
Atchafalaya Bay. Prior to that flood, only a few small shoals were exposed at low tide,
and these areas were primarily from maintenance of the navigational channel. The 1973
flood resulted in the creation of subaerial lobes on the eastern and western sides of the
river outlet, initiating delta development. Since that time, sands have been prograding
over finer delta clays and silts and marshlands have expanded rapidly in Atchafalaya Bay
(Roberts and van Heerden, 1983). This prograding delta has affected the regional
hydrologic regime by reducing the storage capacity of Atchafalaya Bay and confining
water movement over a smaller surface area. Water circulation patterns have been
altered and the freshwater influence in the general vicinity, including the northwestern
portion of Point au Fer Island, has increased.

As typical of most marshes within the Louisiana Coastal Zone, marshes of Point au Fer
Island have experienced significant land loss primarily within inland areas (U.S.
Department of the Interior, 1990). Land loss has occurred in the central area of Point
au Fer Island despite increased fresh water influences and sediment loads in the adjacent
surface waters. :

Britsch and Kemp (1990) calculated land loss rates for three time periods, 1930s to 1956-
58, 1956-58 to 1974, and 1974 to 1983. They reported average loss in square miles per
year for the Point au Fer quadrangle map as 0.11, 0.16 and 0.17 for the three time
periods respectively. This map includes approximately the western half of the island.
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Although some research suggests that the prograding delta restricts sediment deposition
within the inland marshes, recent investigations from various researchers suggest the
island is not submerging as rapidly as other Louisiana coastal wetlands. Data (Nyman
and DeLaune, 1991) from 23 sampling sites near Mosquito Bay in the eastern section of
the island indicates a mineral deposition rate between 1,385 and 1,594 grams per square
meter per year, exceeding the amount needed to offset a 1 centimeter per year
submergence rate (Penland et al., 1988) for brackish marshes. In addition, there were
no visible signs of plant stress in the study area suggesting an adequate rate of organic
accumulation. These data indicate that adequate mineral sediment is transported into some
areas of the island by flooding events such as overbank flooding and winter storms. In
addition, a zero accretion deficit suggests that access canals may exert the major role
affecting inland land loss on Point au Fer Island.

The Lake Chapeau Sediment Input and Hydrologic Restoration project area is bounded
geographically by Four League Bay on the northeast, Atchafalaya Bay on the northwest,
Locust Bayou on the west and south, and oil field access canals on the south and Wildcat
Bayou on the east. Hydrologically, the project area comprises much of the Locust Bayou
watershed and is bounded by the Alligator Bayou watershed to the north and east, and
the Mosquito Bayou watershed to the south and east. According to the engineering
design report, the total area measures approximately 21 square miles in area, consisting
of 5,900 acres of brackish marsh, 4,000 acres of intermediate marsh, and 3,600 acres
of open water for a total of 13,500 acres (Figure 2).

Specific work sites of the Lake Chapeau Sediment Input and Hydrologic Restoration
project are divided into three types of habitat: (1) deteriorated marshes and open water
areas, (2) manmade canals, and (3) bay bottom. Because of the characteristics of work
and related equipment needs, plans are divided into two components. The first
component consists of pumping sediments from Atchafalaya Bay water bottoms and
depositing the mined material in the project area. This would restore marshes west of
Lake Chapeau, and reestablish a land bridge between the Locust Bayou and Alligator
Bayou watersheds. In the second component, seven weirs will be constructed and six
gaps will be excavated in some existing high spoil banks to reestablish hydrologic control
and restore the natural circulation and drainage patterns within the central portion of
Point au Fer Island.

4.1 Physical Environment

4.1.1 Geology, Soils and Topography

Geologically, Point au Fer Island is located in the western portion of the
recent Mississippi River Deltaic Plain where three periods of active
sediment deposition have occurred during the past 8,000 years. This
alluvial sediment deposition primarily resulted from westward channel
shifting of the Mississippi River and subsequent emergence of the

19




4.1.2

Maringouin, Teche, and Lafourche delta complexes. Since 1972, the
emergence and growth of the Atchafalaya Delta have caused changes to
the wetlands, inland waters, and the near-shore Gulf of Mexico around
Point au Fer Island. Satellite imagery recorded during high-water events
reveals that sediments readily move into the Point au Fer marshes, down
Four League Bay and through Oyster Bayou into the Gulf of Mexico.
Deposition of coarse material seaward of the Point au Fer shell reef has
resulted in the development of a subaqueous marine delta. Some of this
material is moving northeast and is being deposited so that portions of the
Point au Fer Island shoreline are starting to prograde due to tidal mud flat
formation.

A typical soil profile of Point au Fer Island would indicate deep alluvial
deposits of shell, sand, and clay compnsmg the subsurface stratum,

overlain with organic plant material at varying stages of decomposition.

Lafitte, Clovelly, Scatlake and Banker are the soil types in the project area
(U.S. Department of Agriculture, 1972; in press). These soils occur in
the low natural levee ridges at near-gulf level and are subject to frequent
tidal flooding. Marsh association soils have a peat and muck surface and
subsoil layers which are 2 to 5 feet thick underlain mostly by very dark
gray and gray semifluid clay (U.S. Department of Agriculture, 1972). As
reported in the engineering design report, soil borings drilled on May 28
and 29, 1996, showed that the top stratum is composed of highly organic
soils for a depth of a few feet below the mud line, and the remainder of
the sample is gray clay. The consistency of this clay increases with depth
from extremely soft near the mud line to soft at the bottom of the boring.
Four sediment cores from Atchafalaya Bay showed sandy material in the
upper 2 feet with bioturbated bay bottom facies dominating the remainder
of the sample.

The topography of Point au Fer Island, a receding beach front, differs
from nearby barrier islands because of the greater distance between the
gulf and bay shorelines. Similarities to barrier islands include: (1) the
highest elevations are located along the gulf shoreline ranging between 4.6
and 6.0 NGVD; (2) interior marsh elevation is between 0 and 1 foot
NGVD and can be completely submerged during storm events; and (3)
spoil banks along dredged access channels are elevated 2 to 3 feet above
mean water level in the canals.

Climate and Weather -

The Point au Fer Island area has a hot, subtropical climate. It is
characterized by long, hot and humid summers, and short, mild and humid
winters. Temperatures between May and October average between 88° to
90° Fahrenheit (F). Temperatures of 90° F or higher occur approximately
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100 days between May and October with an average humidity of 62
percent. Winter temperatures between November and April average 69°
F with relative humidity between 30-85 percent. Cold spells usually last
no more than three days due to the dominance of warm gulf air moving
inland from the coast year round. A winter temperature of 32° F or less
is expected 15 days per year and there is a 20 percent chance of
temperatures falling below 20° F during the winter.

Copious rains fall throughout the year as a result of the dominant coastal
air masses moving inland and mixing with continental air. Average
annual rainfall is 62 inches per year and heavy thunderstorms occur
frequently. Less rainfall usually occurs in the fall months and snow only
occurs at intervals of decades. During the past 90 years, six hurricanes
and eight tropical storms have passed over the delta, the latest being
Hurricane Andrew in August 1992.

Air Quality

Air quality over Point au Fer Island is good. Air masses are highly
unstable in this area due to coastal activity. There are no industrial or
automotive air emissions in the area.

Surface Water Resources

The water quality of surface waters within Point au Fer Island is good.
Surface water resources within Point au Fer Island include a series of
natural bayous and man-made access canals. The designated uses for
these waters are primary-contact recreation (e.g., swimming), secondary-
contact recreation (e.g., fishing and boating), fish and wildlife
propagation, and oyster propagation (Department of Environmental
Quality, 1996).

Areas of oil and gas exploration on Point au Fer Island would be the only
concern for water quality. This influence is isolated and does not
significantly affect the overall water quality of the island.

Proximity to the Atchafalaya basin, which is the most stable region in
Louisiana in terms of salinity (Boesch ef al., 1994) has had a freshening
influence on Point au Fer Island. Large amounts of fresh water enter the
island from the northwestern (Atchafalaya Bay) side. Approximately
5,000 acres of brackish marsh have converted to intermediate marsh
according to vegetation maps (Chabreck and Linscombe, 1978, 1988).
Saltwater flooding from the gulf occurs especially during storm tides.
Typical salinities in an intermediate marsh range from less than 1 part per
thousand (ppt) to nearly 10 ppt with a mean of 3.3 ppt. Brackish salinities
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