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INTRODUCTION

The U.S. Army Corps of Engineers (USACE), New Orleans District (MVN), has prepared
this Environmental Assessment #509 (EA #509) to evaluate the potential impacts associated with
the proposed repair of the Larose Floodwall. This proposed repair would ensure continued
integrity of the existing floodwall and resolve the original failure to provide for the level of
protection authorized. The proposed action is located in Larose, in Lafourche Parish, Louisiana
(See Figure 1 and Figure 2. All figures cited herein are contained in Appendix 1, unless
otherwise indicated). EA #509 has been prepared in accordance with the National
Environmental Policy Act of 1969 (NEPA) and the Council on Environmental Quality’s
Regulations (40 CFR 1500-1508), as reflected in the USACE Engineering Regulation, ER 200-2-
2.

PURPOSE AND NEED FOR THE PROPOSED ACTION

The purpose of the proposed action is to correct deficiencies in the existing Gulf Intracoastal
Waterway (GIWW)/Larose Floodwall and elevate the wall to authorized elevations, +10.5 feet
NAVDB88 (2004.65). The GIWW/Larose Floodwall is part of the 48 mile Larose to Golden
Meadow Hurricane Protection Project and consists of approximately 5,000 linear feet of
floodwall on the GIWW near its crossing with Bayou Lafourche in South Louisiana. The
floodwall and floodgate do not prevent seepage, do not meet Corps minimum factor of safety
criteria and are not at authorized design elevation. The new proposed floodwall and floodgate
would provide the required factor of safety and bring this section to the authorized elevation. To
maintain the existing line of protection and limit the disruption to the adjacent properties and
utilities, a combo I-wall/levee section was designed for this area.

AUTHORITY FOR THE PROPOSED ACTION

The proposed action was authorized by the Flood Control Act of 27 October 1965, House
Document No. 184, 89th Congress (PL-89-298). The authorized project, “Grand Isle and
Vicinity”, was to provide flood risk reduction in accordance with the recommendation of the
Chief of Engineers in his report entitled “Grand Isle and Vicinity, Louisiana” and contained in
House Document No. 184, of the 89th Congress, 1st session. The project, generally referred to
as the Larose to Golden Meadow Hurricane Protection Project, is to provide hurricane and storm
damage risk reduction to the communities located along both banks of Bayou Lafourche between
Larose and Golden Meadow.

PRIOR REPORTS

Larose to Golden Meadow, Louisiana, Hurricane Protection (Formerly Grand Isle, Louisiana,
and Vicinity Hurricane Protection): Environmental Impact Statement

This Environmental Impact Statement (EIS) describes the actions required to enlarge
approximately 38 miles of exterior levees and to construct approximately 5 miles of new levees,
together with associated borrow pits, drainage structures, and other appurtenances, to provide
risk reduction from hurricane floods along both banks of Bayou Lafourche from Larose to a
point 2 miles south of Golden Meadow, Louisiana. The levee system involved is commonly
referred to as the LGM levee or LGM ring levee system. The project is located entirely in
Lafourche Parish, Louisiana. The Statement of Findings (SOF) for the EIS was signed on April
4,1974. This EIS and its SOF are incorporated herein by reference (USACE, 1974).
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Larose to Golden Meadow, Louisiana, Hurricane Protection Project, Final Supplemental EIS
This Supplemental EIS (SEIS) was prepared to address modifications of the 1974 recommended
plan described above. These modifications primarily included: realignment of Section A-East of
the LGM levee to exclude 1,500 acres of wetlands from the protected side of the levee; the
realignment of Section D and Section E-North of the LGM levee to incorporate two previously
excluded agricultural tracts within the protected side of the levee system; the realignment of
floodwalls along the GIWW near Larose, and; a minor realignment of Section E-South of the
LGM levee. The revised design of the LGM levee system addressed in this SEIS was authorized
and the subsequently constructed levee system followed this design, except for comparatively
minor changes addressed in subsequent EAs. The Record of Decision (ROD) for the SEIS was
signed on May 20, 1985. This SEIS and its ROD are incorporated herein by reference (USACE,
1985).

Environmental Assessment (EA) for the Larose to Golden Meadow, Louisiana, Hurricane
Protection Project: Mitigation

This EA was prepared to address environmental impacts associated with the implementation of a
mitigation plan designed to compensate for impacts resulting from the LGM Hurricane
Protection Project. The EA was accompanied by a Mitigation Report describing the proposed
mitigation actions (USACE, 1987). The mitigation plan was developed as a means of mitigating
direct and secondary impacts to wetlands and fish and wildlife resources that would result from
construction of the LGM Hurricane Protection Project, based on the modified design of this
project addressed in the 1985 SEIS discussed above.

The mitigation site for the approved mitigation plan encompasses 4,598 acres within the Pointe-
au-Chien Wildlife Management Area, located in Lafourche Parish, and situated about 5 miles
west of the LGM levee system. Primary components of the mitigation plan included: (1)
construction of a 7-mile long levee along the eastern boundary of the mitigation site, and; (2)
construction of 3 low-level weirs (water control structures) along the course of the constructed
levee. Anticipated benefits within the mitigation site that would be derived from the mitigation
plan included such things as: reduction of salt water intrusion; stabilization of water levels and
salinity concentrations; colonization of unvegetated open water areas by desirable wetland plant
species; increased submergent and emergent aquatic vegetation; increased utilization of wetlands
by fish and wildlife; improved habitat conditions for various wildlife species through
maintaining minimum water levels during drought conditions, stabilization of water levels, and
by promoting the growth of desirable food plants.

The Finding of No Significant Impact (FONSI) for the EA was signed on September 18, 1986.
This EA and its FONSI (USACE, 1986), together with the cited mitigation report (USACE,
1987), are incorporated herein by reference

EA # 81 for the LGM Pumping Stations

This EA was prepared to address the site locations of seven pumping stations that are part of the
LGM Hurricane Protection Project and to add additional detailed information on the subsidence-
inducing impact of these pumping stations. The FONSI for the EA was signed on December 9,
1988. This EA and its FONSI are incorporated herein by reference (USACE, 1988a).

EA # 86 for the LGM Flotation Access Channel A-East

This EA was prepared to address the proposal of gaining access to an interior borrow area for the
second lift of the LGM levee by using an existing canal (Texaco drill slip No.1) located just
south of the southern end of the levee system. The FONSI for the EA was signed on April 24,
1989. This EA and its FONSI are incorporated herein by reference (USACE, 1989).
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EA #90 for the LGM Access to Flotation Channel, B-South

This EA was prepared to address the proposal of gaining access to a borrow area by using an
existing canal near the levee, placing two shell closures, and constructing protection dikes
between the closures. The FONSI for the EA was signed on December 12, 1988. This EA and
its FONSI are incorporated herein by reference (USACE, 1988b).

EA #137 for the LGM Breton Canal Pumping Station Relocation

This EA was prepared to address the proposal to relocate a previously identified pumping station
(Pump Station #6) at Breton Canal approximately 250 feet. The FONSI for EA #137 was signed
onJuly 11, 1991. This EA and its FONSI are incorporated herein by reference (USACE, 1991a).

EA # 157 for the LGM Section D-North Realignment

This EA was prepared to address the proposal of realigning a portion of the D-North segment of
the LGM levee, changing an approximately 5-mile long stretch of the original levee alignment
(i.e. the alignment design authorized in 1985) along Bayou Raphael Ridge. The revised route
incorporated a filled area between Bayou Raphael and Bayou L'Ours Ridge into the protected
side of the levee, excluded the LOOP Brine Storage Reservoir from protection, and minimized
impacts to forested ridge land. Although overall levee construction impacts were reduced by the
modified alignment (compared to the 1985 authorized alignment), mitigation for impacts not
addressed in the 1986 Mitigation EA was necessary and was addressed in EA #157. The FONSI
for EA#157 was signed on March 8, 1991. This EA and its FONSI are incorporated herein by
reference (USACE, 1991b).

EA #360 for the Leon Theriot Floodgate Modification, Lafourche Parish, Louisiana

This EA was prepared as a modification to the 1974 Larose to Golden Meadow Hurricane
Protection EIS. The USACE proposed to modify the site of the existing Leon Theriot Floodgate
near Golden Meadow, and to construct an additional floodgate along with an earthen lock wall
between the two floodgates, a timber pile guide wall, and the adjoining levee. The FONSI for
EA #360 was signed on August 23, 2002. This EA and its FONSI are incorporated herein by
reference (USACE, 2002).

EA #499 for the LOOP Floodgate Removal, Lafourche Parish, Louisiana

This EA was prepared to evaluate the potential impacts associated with the proposed removal of
the existing Louisiana Off-shore Oil Port (LOOP) floodgate in conjunction with construction of a
ramped access road segment to replace the floodgate. The FONSI for EA #499 was signed on
February 22, 2011. This EA and its FONSI are incorporated herein by reference (USACE,
2011a).

EA #501 Larose to Golden Meadow Hurricane Protection Project: Larose Floodwall Repair
This EA was prepared to correct deficiencies in the existing GIWW/Larose Floodwall and
elevate the wall to authorized elevations, +10.5 feet. The FONSI for EA #501 was signed on
June 27, 2011. This EA and its FONSI are incorporated herein by reference (USACE, 2011b).

PUBLIC CONCERNS

Reduction of risk from tropical and hurricane storms is of significant concern to residents
and businesses in the South Lafourche Levee District (i.e. within the protected side of the LGM
ring levee system). The top of the existing floodwall is below the authorized elevation and is
lower than the adjacent levees. This condition means there is a higher risk of the floodgate being
overtopped by an approaching hurricane storm surge.
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DESCRIPTION OF THE PROPOSED ACTION

The purpose of the proposed action is to correct deficiencies in the GIWW/Larose Floodwall
and elevate the wall to its authorized elevation, +10.5 feet NAVD88. The GIWW/Larose
Floodwall is part of the 48-mile LGM Hurricane Protection Project and consists of
approximately 5,000 linear feet of floodwall. This floodwall begins near the confluence of
Bayou Lafourche and the GIWW (south of the proposed action), then runs northward along the
east side of the GIWW for roughly 4,475 feet. It then turns toward the southeast away from the
GIWW and continues for roughly another 940 feet before it merges into the earthen LGM levee
system.

The proposed action only involves that segment (reach) of the floodwall beginning at the
northern terminus of the floodwall segment bordering the GIWW and extending inland from this
point to where it merges with the levee. This reach includes a “gap” in the above-ground
portions of the floodwall where it would otherwise cross Louisiana Highway 657. An existing
floodgate (vehicle gate) attached to the floodwall at the west side of the highway is closed during
potential flood events but otherwise remains open. The existing floodwall west of the highway
extends above the ground surface. The majority of the existing floodwall east of the highway is
largely buried, although a small stretch immediately adjacent to the highway extends above the
ground surface (See Figure 1 and Figure 3)

The segment of the subject reach of floodwall beginning at the floodgate (at west side of
Hwy. 657) and continuing west for approximately150 feet presently does not meet USACE
requirements to prevent under-seepage. The same is true for the floodgate. That segment of the
subject reach of the floodwall extending east/northeast from Highway 657 does not meet
USACE minimum factor of safety criteria and has also settled below the authorized design
elevation by as much as 3 feet. The new proposed compacted fill berms, floodwall, and
floodgate would provide the required factor of safety and bring the subject floodwall reach to the
authorized elevation. To maintain the existing line of protection and to limit the disruption the
adjacent properties and utilities, a combination sheet pile wall/levee section was designed for this
area.

The proposed action would involve several main construction components, as described in
the following subsections. Figure 3 illustrates existing conditions within and near the limits of
the proposed action, while Figure 4 depicts key components of the proposed action (proposed
conditions).

1. A new floodwall (a steel sheet pile I-wall) would be constructed along the flood side of the
existing floodwall, beginning approximately 100 feet east of Highway 657 and continuing
eastward approximately 450 feet until merging with the existing levee (levee Section F).
The total length of new floodwall would be approximately 450 linear feet. The distance
between the new floodwall and the existing floodwall (a sheet pile I-wall) would be
approximately 4 feet. The top of the new floodwall would have an elevation of +10.5 feet
NAVDB88 (the authorized height) and the bottom of the new floodwall would have an
elevation of -29.5 feet NAVD88.

2. Compacted fill berms (embankments) would be constructed adjacent to the majority of the
new and existing floodwall in the subject reach on both the flood side and protected side of
the floodwall. These berms would begin approximately 60 feet east of the northern end of
the subject reach and would continue eastward to where the new floodwall would join the
existing levee, excluding that area occupied by Highway 657. The total length of these
barriers (berms) would be approximately 800 feet, while the width of the barriers would
vary (see Figure 4). The top of the compacted fill would have an elevation of +7.0 feet
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NAVD88 and would extend as a level surface for 10 feet on either side of the floodwall.
The berms would then slope downward using varying side-slopes.

Concrete scour protection would be installed on the surface of the new berms situated along
the protected side of the floodwall. Concrete scour protection would also be installed on the
flood side of a short segment of the new floodwall where it ties into the levee. The scour
protection would consist of a 6-inch thick layer of reinforced concrete. The flood side limits
of the scour protection would terminate at approximately elevation +1 feet NAVD88. The
protected side limits of the scour protection would terminate at approximately elevation +2
feet NAVD88 west of Highway 657 and elevation -1 foot NAVD88 east of Highway 657.
Portions of the new berms not covered by the proposed scour protection would be protected
with mulch and Bermuda grass seed.

The new earthen barriers or berms would include a clay cap to control seepage and would
act as barge impact barriers and would serve to stabilize the new and existing floodwalls.
The new barriers would further serve as erosion control from wave action.

Bracing would be installed along the existing floodwall beginning at the northern end of the
subject reach (i.e. the point where the floodwall turns southward to run along the GIWW)
and continuing southward for approximately 60 feet. This bracing is necessary to minimize
impacts by marine traffic to the floodwall and is proposed instead of a compacted fill berm
(see #2 above) to avoid interference with a private boat launch adjacent to the flood side of
the floodwall. The bracing would consist of H-piles, driven to an elevation of
approximately -120.0 feet NAVD@88, along with horizontal beams and walers.

The Highway 657 floodgate (vehicle gate) would be modified in place. Approximately 50
linear feet of sheet pile would be driven across the roadway to an elevation of -29.5 feet
NAVDA88 and tied into the remaining sheet pile wall on either side of the roadway to prevent
seepage. This new sheet pile floodwall would be incorporated into the gate monolith.
Portions of the existing floodgate would need to be demolished to allow for the driving of
approximately 1,920 feet of new H-piles required to resist the additional loading from
restoring the wall to the authorized elevation. Upon completion of pile driving, the steel
reinforcement would be epoxy anchored to the remaining existing slab. The Contractor
would place the remaining steel reinforcement and erect temporary forms for the placement
of approximately 82 cubic yards of concrete used in the new slab and wall section. The
floodgate itself would be retrofitted with approximately 2 feet of steel plate with stiffeners
affixed to the top of the floodgate in order to reach the authorized elevation (i.e. +10.5 feet
NAVDS8).

It is anticipated that construction of the floodgate modifications would require partial
closure of Highway 657. During the course of four consecutive weekends, one lane of the
highway would be closed and one lane would remain open, alternating the closed and open
lanes as construction progresses. The contractor performing the construction would be
required to provide appropriate traffic barriers, signs, and flagmen as required by the
Louisiana Department of Transportation and Development (LaDOTD) in their traffic control
devices plan (TCDP). The TCDP is developed by the Contractor and submitted to LaDOTD
for review and approval at least 45 days prior to commencing construction activities. A
few residences and businesses are located along the highway north of the floodgate. These
residences, businesses (landowners), police and fire departments as well as LaDOTD would
be notified at least 48 hours prior to initiation of construction activities that would restrict
their highway access.

It may be necessary to temporarily close both lanes of the highway during the course of pile
driving, steel reinforcement placement, concrete placement and roadway modifications. If
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total road closure is required, this would be restricted to 7 PM to 6 AM each day,
commencing Friday evening through Monday morning. Prior to total road closure, the
residences, businesses (landowners), police and fire departments as well as LaDOTD would
be notified at least 1 week prior to initiation of construction activities that would restrict
their highway access. The Contractor would be required to maintain equipment and material
adjacent to the ongoing construction activity to restore access to allow for emergency
vehicles.

Other significant components of the proposed action would include the following items.

(A). A temporary jobsite offices and equipment storage area would be established on the flood

(B).

side of the existing LGM levee, just north of the Highway 657 floodgate adjacent to the east
side of the highway. This office/storage area would encompass approximately 0.2 acre
within the existing LGM right-of-way and would be surrounded by a temporary chain-link
fence. A gravel parking area may be constructed within this area; however it is possible that
the entire office/storage area could be covered with gravel for ease of construction. During
project construction, this area would be used to house temporary jobsite office structures
(ex. small mobile homes or similar portable buildings) and for temporary storage of
equipment and materials. The construction contractor would be required to return the area
to its existing conditions when construction is complete, except as noted herein.

In addition to the temporary office/storage area discussed above, construction equipment
and materials may be temporarily stored within the limits of construction west of the
highway on the flood side of the floodwall. Part of this area falls within new right-of-way
that would be acquired for the project while the remainder would fall within a temporary
construction easement acquired for the project. This area presently encompasses a private
paved parking area and a private boat launch. It is estimated that the private boat launch and
parking area would need to be closed for approximately 2 months during project
construction. Following construction of the impact barrier adjacent to the boat launch, the
affected landowner would be granted permission to access the boat launch and parking area
through using Mercer Rd. Any damages to the parking area, boat launch and public roads
would be repaired by the Contractor to its original condition.

Presently, sheetflow runoff from certain lands situated on the flood side of the existing
floodwall flows into existing drainage ditches D1, D2, and D3 (see Figure 3) which route the
flow southward. An existing underground 24-inch diameter steel pipe extends from the
south end of ditch D3 to the north end of existing drainage ditch D4, and passes through the
existing floodwall. The pipe is equipped with a manhole riser and gate valve situated on the
protected side of the floodwall. When the valve is open, the pipe carries flow from ditch D3
into ditch D4, then ditch D4 carries the flow into an existing borrow pit canal (borrow pit
B1). The valve is manually closed when a potential flood event is anticipated.

Existing drainage ditches D2, D3, and D4 would be eliminated in their present state by the
proposed action, as would be the existing steel pipe. To mitigate for this, new drainage
ditches A and B would be constructed (see Figure 4). Ditch A would have a bottom width
of approximately 2 feet and 1:2 (vertical:horizontal) side slopes. Ditch B would have a
bottom width of approximately 8 feet with variable side slopes (typically 1:5 on north side
and 1:1 on south side). In addition, a new underground 24-inch diameter steel pipe, coated
with coal tar epoxy paint, would be installed through the new floodwall. This pipe would
extend from the south end of Ditch A to the north end of Ditch B. It would be equipped
with a manhole riser and manual gate valve located on the protected side of the floodwall,
similar to the existing pipe.
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(C).Various existing utilities would need to be relocated as part of the proposed action. These
utilities include; One below-ground fiber optic line (no less than a day interruption to make
connections during relocation), Two above-ground telephone lines, two electric power poles,
and three above-ground electric power distribution lines (no anticipated interruption of
service while power poles moved ). Additional utilities include one below-ground 4”
waterline (few hours of interruption — unless Water District elects to bypass), gas lines (no
interruption), and crude oil lines (no interruptions).

(D). A few miscellaneous private structures (ex. storage buildings) are currently present on the
flood side of the existing floodwall, and fall within the “footprint” of the proposed project.
Prior to construction of the proposed action, the South Lafourche Levee District (SLLD)
would notify the owners of these structures and give them an opportunity to remove these
structures. If these structures were not removed by the parties responsible for their
installation/construction prior to project construction, then the structures would be
demolished and removed as part of the proposed action.

Construction of the new floodwall and compacted fill berms (embankments) would take
place within the limits of construction depicted in Figure 4. High-voltage electrical transmission
lines run along the protected side of the existing floodwall west of Highway 657 and along a
small extent of the protected side of the existing floodwall situated east of the highway. Due to
the close proximity of these transmission lines, cranes used to pile-drive the proposed floodwall
would likely be positioned on the flood side of the existing floodwall. The construction
contractor would be required to level the ground prior to using their crane to provide a stable
foundation. The new sheet pile floodwall would be driven into place using a vibratory pile
hammer suspended from a crane and the H-piles used to brace the existing floodwall would be
driven using an impact hammer/cradle suspended from a crane. The compacted fill berms would
be constructed using equipment such as bulldozers, dump trucks, and vibratory rollers.

Vibrations associated with pile driving (sheet pile floodwall installation) would be carefully
monitored by the contractor. Vibrations would be limited to a peak particle velocity of 0.25
inches per second at the nearest residential structures (nearest residence is approximately 140
feet from project), 1.00 inch per second at the nearest pile-founded structure (i.e. the electric
transmission line tower), and 2.00 inches per second at the existing utility crossings. Should
vibrations exceed these specified limits, the operations causing the excessive vibrations would
immediately be halted and actions would be taken to reduce the vibrations to acceptable limits.

The gravel access and parking area within the proposed office/storage area would be
constructed using equipment such as bulldozers, dump trucks, and vibratory rollers.

Silt fences would be installed along the limits of construction or closer to the limits of areas
to be filled and excavated to minimize the transport of sediments from the job site. Where the
proposed compacted fill berm and proposed drainage ditch B extends into the existing borrow
pit, anchored floating turbidity curtains would be installed along or near the limits of
construction to minimize turbidity and the transport of sediments.

Construction of the proposed action would require approximately 14,000 cubic yards of
compacted fill and approximately 4,000 cubic yards of un-compacted fill. Fill would be obtained
from contractor-furnished commercially approved sources located outside the LGM levee
system. The fill would be transported to the project site by various existing roadways including
Highway 657 and East Main Street in Larose. The fill source (borrow site) utilized by the
construction contractor would have to demonstrate compliance with the National Environmental
Policy Act (NEPA) prior to the contractor’s use of the borrow site.




Larose to Golden Meadow Hurricane Protection Project:
Larose Floodwall Repair Phase 11

Construction of the proposed action would require approximately 650 cubic yards of
concrete, and approximately 72 cubic yards of gravel (aggregate). The gravel and concrete
aggregate would be obtained from duly licensed quarries and processing facilities. Construction
would also involve excavating approximately 900 cubic yards of soil/earth at the project site.
Excavated material would be re-used as un-compacted fill or structural backfill if the materials
meet the requirements of the specifications. All unsuitable material would become the property
of the Contractor and would be hauled to an appropriate offsite disposal facility.

It is estimated that the total duration of project construction activities would be
approximately 8 months. Near the close of the project, the temporary buildings used in the
office/staging area parcel would be removed as would be the fencing surrounding this area. The
gravel road, gravel parking area, and geotextile fabric installed beneath these areas would be
removed and the areas disturbed by these features would also be restored to preconstruction
conditions.

The total area encompassed within the proposed project limits of construction would be
approximately 8 acres. The composition of this total area would be as follows (all acreages are
approximate):

e Existing LGM right-of-way = 6.10 acres.

e New additional LGM right-of-way to be acquired = 0.95 acres.

e Temporary construction easements (areas outside existing and new additional LGM right-
of-way) = 0.95 acres

ALTERNATIVES TO THE PROPOSED ACTION

Three alternatives to the proposed actions were considered. These alternatives were: No-
action alternative; Utilization of In-Situ Soil Mixing to reduce sheet pile length similar to the
preferred alternative; and construction of a Combination-Wall.

Alternative 1: No Action

Congress directed the Corps to evaluate the structures in the LGM Hurricane Protection Project
and determine which ones needed to be repaired or replaced. The Corps identified four
structures (Crawfish Farms Pumping Station 1-Wall, Golden Meadow Pumping Station I-Wall,
Louisiana Offshore Port (LOOP) Flood Gate, and the GIWW/Larose Floodwall) that needed to
be replaced or modified. These walls were identified based on the fact that they did not meet the
Corps guidelines for factor of safety or the structures were not at the Authorized Elevation. The
modifications are not permanent solutions, these are remedial measure projects that are being
constructed to provide the authorized level of risk reduction until the Corps can finalize a Post
Authorization Change Report (future decision documents) so the Corps can make a final
determination of appropriate system elevation utilizing current Hurricane Storm Damage Risk
Reduction Design Criteria. A Draft Report is scheduled to be completed in 2015. All of the
current efforts would be incorporated into the final designs. The Crawfish Farms Pumping
Station I-Wall was replaced in June 2010 and Golden Meadow Pumping Station Floodwall and
the LOOP Access Ramp were completed in September 2011. The GIWW/Larose Floodwall is
part of the 48 mile LGM Hurricane Protection Project and consists of approximately 5,000 linear
feet of floodwall on the GIWW near its crossing with Bayou Lafourche in South Louisiana. The
southwestern 1,400 linear feet of the project has a top elevation ranging from 7.5 feet NGV D88
(2004.65) to 8.1 feet NGVD88 (2004.65) with the first 500 feet of sheet pile wall having a tip
elevation at -5.5 feet NGVD88 (2004.65) and the next 900 feet at -13.5 feet NGVVD88 (2004.65).
The entire GIWW/Larose Floodwall is below authorized grade. The southwestern 1,400 linear
feet of the 5,000 foot floodwall does not meet the current Corps’ Factor of Safety. Therefore, the

8




Larose to Golden Meadow Hurricane Protection Project:
Larose Floodwall Repair Phase 11

no action alternative is not acceptable because the Corps, non-Federal sponsors, and Congress
would not accept the no action alternative as viable as long as these conditions exist. The
permanent solution would be addressed in the Post Authorization Change Report.

Alternative 2: In-Situ Soil Mixing

Under this alternative, in-situ soil mixing would offer the project the opportunity to replace
expensive subsurface steel sheet pile with an approximate 3-foot-thick soil/cement mix wall with
equivalent seepage cutoff properties. Under this alternative, a soil-mix cutoff wall would be
constructed to an elevation of about -29.5 feet to provide seepage cutoff below-ground surface
and the embedded steel sheet pile would stick up above ground. The steel sheet pile would be
embedded into the top of the soil mix wall during construction and prior to the mix setting up
shown in Figure 6. Because the proposed construction is located along a navigable waterway
(Gulf Intracoastal Waterway), protection from impact for the wall is required for all new
construction. Therefore, a berm constructed of compacted fill would be included in the project.
The soil mix method creates spoil material (when the reagent binder is injected in slurry form)
consisting of a mix of soil and slurry binder. The spoil material byproduct would need to be
disposed of by the Contractor in an appropriate landfill. The contractor would need to mix the
soil, place sheet pile prior to the soil cement mix setting up, support sheet pile while soil cement
cures and remove supports after desire strength is gained making this a very hard job to construct
in this area. This alterative is considered an interim repair and could not be utilized in the final
project design. This alternative would involve mobilizing a temporary cement batch plant and a
soil mixing rig to the construction site. Figure 7 shows the typical soil mixing rig and a cement
batch plant. For the limited area requiring coverage this would be a very expensive solution,
because the equipment and manpower are not readily available in state. Due to difficulties in
construction and the expense of the alternative combined with the interim nature of the repair,
this alternative was not considered further.

Alternative 3: Driving a New Sheet Pile I-Wall

Under this alternative, a new sheet pile I-Wall would be constructed 4 feet to the flood side of
the existing wall. Under this alternative, the sheet I-Wall would be constructed of a minimum
PZ-27 sheet pile driven to the appropriate depth for seepage and stability with a flood side
impact berm. A geotechnical analysis was performed and the results of this analysis determined
that a minimum tip penetration to — 29.0 feet is needed for seepage and stability. These
requirements match what is currently in place with the exception of the impact berm for the
majority of the project. In the areas not meeting requirements, a traditional sheet pile I-wall
would be required. In the areas not requiring new sheet pile, a wall extension would be used to
restore elevation. This alternative was chosen for part of the wall; but not selected for the portion
of the wall where it was unknown if it had been cold formed or the depth of the sheet pile.

ENVIRONMENTAL SETTING
GENERAL

The project area is situated in southern Lafourche Parish, in Larose along the Larose to
Golden Meadow Hurricane Protection Levee (the LGM levee). The project area is located
within the Mississippi River Deltaic Plain of the Lower Mississippi River Ecosystem. Higher
elevations occur on the natural levees of Bayou Lafourche and its distributaries. Developed
lands are primarily associated with natural levees, but extensive wetlands have been leveed and
drained to accommodate agricultural, residential, and commercial development. Bayou
Lafourche is a prominent landscape feature west of the project area while extensive oil and gas
industry access channels and pipeline canals are prominent landscape features crossing the
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extensive wetlands and shallow open waters east of the project area. The specific project area
would begin approximately 4,400 feet north of where the GIWW intersects Bayou Lafourche and
would end about 500 feet north of the vehicle gate that crosses LA HWY 657. Resources in the
immediate project vicinity include previously cleared and disturbed uplands, fringe wetland
marshes, a small disturbed wetland area, residential housing, local streets and the GIWW. The
fringe intermediate marsh is composed primarily of Phragmites australis, Rubus spp., Galium
spp., Spartina spp. Sagitaria spp. and Bidens alba. The small wetland area consists primarily of
a Salix nigra (Black Willow) and Sapium sebiferum (Chinese Tallow) over story. The upland
area consists primarily of manicured lawn with a Quercus virginiana and Pinus sp. over story.

CLIMATE

The climate along the Louisiana coast is subtropical, with long, hot summers and brief, mild
winters. Winds during the summer are generally from the south, bringing warm, moist air from
the Gulf of Mexico, which can produce periods of intense rainfall associated with thunderstorms.
The typical growing season lasts 317 days and average rainfall at Houma is approximately 62
inches per year (Muller and Fielding, 1987; Sevier, 1990). During the winter, the area
experiences alternating cold and warm air as continental fronts pass through from the northwest.
Snow is very infrequent. Hurricanes and tropical storms can occur in Louisiana from June
through November, but are most likely to occur in July and September (Muller and Fielding
1987). These storms can bring periods of intense rainfall and wind accompanied by storm surges
from the Gulf of Mexico.

Although it is assumed that storms with higher wind speeds produce more damage,
Hurricane Juan (1985), which was only a Category 1 storm, produced significant damage from
tidal flooding. These storms can also produce large amounts of rain in a given location, with 10
inches to 12 inches not unusual. From 1870 to 1989, 43 hurricanes and 56 tropical storms have
struck Louisiana (Roth, 1998). Tropical storms occur with a frequency of approximately one
storm every 1.6 years and hurricanes occur once every 4.1 years within a 75 mile radius of New
Orleans (U.S. National Hurricane Center, 1995). Louisiana has seen 25 hurricanes from 1899-
1992 (Neumann et al., 1993). The most recent storms of note within the study area were
Hurricanes Katrina and Rita, which struck in late 2005, and Hurricane Gustav in September
2008. Two weeks later, Hurricane Ike made landfall in Texas over 300 miles away, but locally
the storm surge caused almost as much damage as Gustav 10 days prior.

HYDROLOGY

The surface hydrology of the general region is dominated by Bayou Lafourche, which
bisects the overall LGM ring levee system, as well as man-made drainage systems on both sides
of the Bayou and the wetland complexes of the Barataria and Terrebonne Basins. The GIWW is
the other significant waterway in the area which is immediately adjacent to and included within
the limits of construction. Flows are sluggish due to the low elevations, small drainage basin,
and surface alterations. Runoff generally flows in a north-to-south direction. A number of
straight man-made waterways have facilitated the drainage of fresh water from the surrounding
wetlands, resulting in removal of detritus material which forms the base for marsh growth. In
addition, these waterways facilitate the intrusion of salt water from the Gulf of Mexico.
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GEOLOGY/SOILS

The upper limit of the water table is typically at or within a foot or two of the ground
surface. Ground water in the area is saline as a result of salt water recharge in areas offshore
where the aquifers outcrop; and because sufficient fresh water recharge is not available to flush
the salt water. The area soils are typically river-deposited clays, silts, and sands near the bayous
which once functioned as distributaries to Bayou Lafourche. These riverine soils transition to
soft, highly organic soils in the adjacent wetlands. The dominant soil underlying the immediate
project site area is the Lafitte-Clovelly Association. This association of two soil types has a
profile comprised by surface layers of very poorly drained, semifluid, organic soils (muck) with
underlying layers of moderately alkaline, semifluid clay (USDA Soil Conservation Service,
1984).

HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE

A Phase | Environmental Site Assessment (ESA) for the Southeast Louisiana Urban Flood
Control project entitled “Larose to Golden Meadow, Reach 022B, Gulf Intracoastal Water Way
Floodwall, Larose, Lafourche Parish, Louisiana” was prepared by USACE-MVN personnel on
24 April 2012. The Assessment Team performed a Phase | Environmental Site Assessment of
the subject site, in Lafourche Parish, Louisiana, in conformance with the scope and limitations of
ASTM E 1527. This assessment revealed that petroleum pipelines were crossing either beneath
or within very close proximity to the proposed Larose to Golden Meadow, Reach 022B project
site. The pipelines are considered to be potential recognized environmental conditions (RECs)
that could affect the proposed project on or near the project site; therefore, extreme caution shall
be taken to prevent damage to or breakage of the pipelines during construction of the project.

On 29 June 2012 personnel from USACE-MVN made an additional inspection of the project
area and a new database search to update the findings of the original Environmental Site
Assessment. No information was revealed that would change the conclusion of the April 2012
report.

IMPORTANT RESOURCES

This section contains a description of important resources and the impacts of the proposed
action on these resources. The important resources described in this section are those recognized
by: laws, executive orders, regulations, and other standards of national, state, or regional
agencies and organizations; technical or scientific agencies, groups, or individuals; and the
general public

WETLANDS, BOTTOMLAND HARDWOODS, AND SWAMP FORESTS

Existing Conditions

Wetlands are institutionally important because of: the Clean Water Act of 1977, as
amended; Executive Order 11990 of 1977, Protection of Wetlands; Coastal Zone Management
Act of 1972, as amended; and the Estuary Protection Act of 1968. Wetlands are technically
important because: they provide necessary habitat for various species of plants, fish, and
wildlife; they serve as ground water recharge areas; they provide storage areas for storm and
flood waters; they serve as natural water filtration areas; they provide protection from wave
action, erosion, and storm damage; and they provide various consumptive and nonconsumptive
recreational opportunities. Wetlands are publicly important because of the high value the public
places on the functions and values that wetlands provide.
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Within the general vicinity of the project area, extensive wetlands occur on the flood side of
the LGM levee system. The greatest wetland acreage primarily consists of marshes classified as
fresh or intermediate marshes. These marshes are primarily dominated by an array of
herbaceous species, and some marshes of the “flotant” type where plants and their associated
root mass rest on highly fluid muck or other highly organic sediments. Other wetland habitats
include forested swamps (cypress-tupelo association) and wet bottomland hardwood (BLH-wet)
forests. Several man-made open water features are present within the natural wetlands (ex.
canals, borrow pits, GIWW, etc.) and a few natural, shallow open water areas also occur. A
large open water feature known as Delta Farms occurs north of the project site. This feature was
formed via subsidence of former agricultural fields that were once enclosed by levees and
drained via pumps. The man-made open water features allow movement of water from the
interdistributary basin into the surrounding marshes. These features also function as conduits of
saltwater intrusion during storm events.

Some scattered, isolated wetland habitats presently remain on the protected side of the LGM
levee system in the general vicinity of the proposed project. Functional values of these wetlands
have been reduced due to isolation, modifications resulting from ditching, forced drainage
(pumping), and other disturbances such as grazing, agricultural conversion, other development
activities, and subsidence. Very few marshes remain and those that do remain have all been
altered by man-made modifications to the landscape. A few of the wetter areas are still
dominated by herbaceous species relatively typical of fresh and intermediate marshes present on
the flood side of the LGM levee. However, as the isolated marshes have become dryer over
time, many have been colonized by woody species and transitional herbaceous species. Some
have been cleared or drained and have been colonized by various graminoids and forbs,
including domesticated grasses. The habitats present in several of the remnant protected side
“marsh” habitats can now be considered as scrub-shrub wetlands or wet pasture/wet prairie
wetlands. Some fringe marsh habitats have developed along the shorelines of excavated borrow
pits and canals (e.g. vegetated areas within the littoral zones and shorelines of these open water
features, with array of herbaceous species and few small woody species). Few, if any, swamp
habitats remain in the general vicinity of the proposed project. There are scattered areas of BLH-
Wet habitats remaining. Many of the former BLH-Wet habitats no longer classify as wetlands
due to the effects of forced drainage and hydraulic isolation (e.g. are now BLH-Dry habitats).
Those that do still retain wetland hydrology have been adversely affected by factors such as
hydroperiod degradation, hydraulic isolation, colonization by invasive (exotic) plants, grazing,
vegetation clearing/thinning, and other anthropogenic alterations.

There is one jurisdictional wetland located within the limits of construction (i.e. the
“footprint”) of the proposed action. This wetland (see wetland W1 in Figure 3) encompasses
approximately 0.35 acre on the protected side of the existing floodwall/levee system. It has been
heavily disturbed by past clearing and topographic alterations, along with hydrologic
disturbances resulting from the effects of an adjacent drainage ditch (ditch D4), isolation from
historic wetlands, and pumping. Overall, this wetland can be classified as BLH-Wet habitat.
Dominant canopy species include black willow (Salix nigra) and Chinese tallow (Sapium
sebiferum, or Triadica sebifera). Insubstantial portions of the wetland lean toward classification
as scrub-shrub, but these areas compose a small percentage of the 0.35 acre wetland area.

Future Conditions with No Action

The 1985 LGM SEIS (USACE, 1985), the 1986 LGM Mitigation EA (USACE, 1986), and
EA #157 (USACE, 1991b) provide detailed discussions of anticipated future conditions in the
general project study area as regards to wetland and forest resources. Key conclusions presented
in these documents are addressed below.
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On the flood side of the LGM levee, the existing wetlands areas are eroding at a significant
rate primarily as a result of saltwater intrusion and subsidence. As salinity levels gradually
increase, the freshwater plant species die and the wetlands gradually convert to open water areas
as tidal action and storm surges wash away the underlying organic soils. Rising sea levels
further accelerate this process. It is anticipated that the existing fresh/intermediate wetlands
would become more saline over time and may disappear altogether with the affected areas
converting to open water. Wet bottomland hardwood forests are anticipated to be lost at a rate of
approximately 1.5% per year while swamp forests are anticipated to be lost at a rate of
approximately 3.9% per year.

On the protected side of the LGM levee, marshes and forested wetlands (swamp and BLH-
Wet wetlands) have been adversely impacted by the direct and indirect effects of construction of
the levee itself. The indirect impacts result from the enclosure of these habitats within the levee
system and subsequent elimination of these habitats by pump drainage and land use conversion.
By the approximate year 2100, it is anticipated that all the enclosed natural marshes and the vast
majority of forested wetlands not directly eliminated by levee construction would be completely
lost. This would result from the combined effects of disruption of historic hydrologic flow
patterns, forced drainage, and conversion to pasture, residential, and/or commercial land uses
(USACE, 1985). Those few areas of BLH-Wet and swamp habitats remaining would retain
substantially lower functional values compared to those present prior to construction of the LGM
levee system.

Without implementation of the proposed action, impacts to waters of the U.S. would be
avoided. Other wetlands located outside of the limits of construction would likely remain much
as they are today or degrade due to factors referenced above but not attributed to the proposed
action.

Without implementation of the proposed action, there would be no direct project impacts to
the wetland area identified as W1 in the immediate future. It is likely, however, that the
wetland’s functions and values would continue to degrade over time due to the factors discussed
above as well as other factors such as further infestations of Chinese tallow and other invasive
plants, and periodic vegetation trimming/clearing beneath existing electric distribution lines that
pass over the southern portion of the wetland.

A Post-Authorization Change (PAC) study is presently underway for the entire LGM levee
system. This study, including an associated Supplemental EIS, is investigating various
alternatives for making improvements to the system. Although a Tentatively Selected Plan
(TSP; preferred alternative) has not yet been identified, the TSP is likely to propose activities
that would eliminate some or all of wetland W1. Assuming this is the case, and the TSP is
eventually authorized and funded, then some if not all of wetland W1 could be destroyed in the
relatively near future as a result of these future levee system improvements.

Future Conditions with the Proposed Action

All of wetland W1 would be eliminated (filled) as a result of the proposed action, resulting
in the loss of 0.35 acre of degraded BLH-Wet habitat. Implementation of the proposed action
would not result in any secondary or indirect impacts to other nearby wetlands or forests.

Average Annual Habitat Units (AAHUSs) are employed as the means of quantifying a
proposed project’s impacts to fish and wildlife resources, including wetlands, and as the means
of quantifying the mitigation required to compensate for these impacts. The change (increase or
decrease) in AAHUSs for the “future with project” scenario, as compared to the “future without
project” conditions, provides a measure of anticipated impacts. A net loss of AAHUs indicates
the proposed project would adversely impact fish and wildlife resources, thus requiring
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mitigation to compensate for this loss. The mitigation must provide an increase in AAHUSs at the
mitigation site that is at least equal to the AAHUSs that would be lost through implementation of
the proposed action.

The computation of AAHUSs is fairly complex. Wetland Value Assessment (WVA) models
are first used to calculate a Habitat Suitability Index (HSI) that represents the overall functional
value of the affected habitat at a given time, with 0 indicating no value and 1 indicating the top
or highest value. Multiplying the HSI value by the number of acres analyzed produces Habitat
Units (HUs); the basic units for measuring project effects on fish and wildlife habitat. The HUs
are then annualized over the period of analysis (50 years for the proposed action) to yield
AAHUS.

The bottomland hardwoods WVA model was run for the proposed impact to wetland W1.
This model predicted that the impact would result in the net loss of 0.13 AAHUS.

WATERBODIES AND OTHER SURFACE WATERS

Existing Conditions

Waterbodies and other surface waters (OSWSs) are institutionally important because of the
Clean Water Act of 1977, as amended, and the Coastal Zone Management Act of 1972, as
amended. Waterbodies are technically important because: they provide necessary habitat for
various species of fish and wildlife; they provide storage areas for storm and flood waters; and
they provide various consumptive and nonconsumptive recreational opportunities. These
resources are publicly important because of the high value the public places on the functions and
values that waterbodies provide as well as the recognized need for water quality protection.

As mentioned, several man-made waterbodies and OSWs (ex. canals, ditches, etc.) and a
few natural waterbodies occur in the general vicinity of the project site on the flood side of the
LGM levee system. Salinity concentrations in these features are highly variable depending on
the location, although many can be viewed as intermediate. Salinity levels are rising due to the
effects of salt water intrusion and sea level rise. Many of the open-water areas found in the
general project area support a variety of recreationally and commercially important wildlife and
fishery species.

There are currently six features that classify as jurisdictional other surface waters of the
United States present within or partially within the limits of construction associated with the
proposed project. These include five man-made drainage ditches and one man-made borrow pit.
General information concerning these features is provided in the table below (see Figure 3 for
illustration).

Feature ~Acres within
Type of Feature | Limits of Construction Comments
ID Code (LOC)
Ditch continues northward beyond
D1* Drainage ditch <0.01 the LOC. Flow is to south.
Connects to D2 via culvert. _
Do* Drainage ditch 0.03 (ELIJ?\%FI'[S to south. Connects to D3 via
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Feature ~Acres within
Type of Feature | Limits of Construction Comments
ID Code (LOC)

Flow is to south. Connects to D4 via

. . culvert. Culverts beneath Hwy 657
D3* Drainage ditch 0.02 carry runoff flow from limited areas
on west side of highway into D3.

Flow is to east/northeast with outfall
into B1. Culvert beneath Hwy 657

D4 Drainage ditch 0.11 carries runoff flow from limited area
on west side of highway into D4.
Ditch continues southward beyond

. . the LOC. Flow is to north.

D5 Drainage ditch <0.01 Connects to D4 via culvert beneath

Hwy 657.
. Pit excavated for construction of
Borrow pit .
Bl (waterbody) 0.69 levee system. Continues north

beyond the LOC.

* Indicates feature is on flood side of LGM levee system. All other features are on protected
side.

All of the drainage ditches are shallow, dominated by an array of graminoids and forbs, and
the majority can be dry for extended periods of time. Unlike the other ditches, ditch D4 tends to
retain some standing water given its bottom elevation and direct hydraulic connection to borrow
pit B1. As previously discussed, the underground culvert (a 24-inch diameter steel pipe)
connecting ditches D3 and D4 passes through the existing floodwall and is equipped with a
manhole riser and manual gate valve situated on the protected side of the levee. The gate valve
is closed when there is a potential for storm events that may induce flooding, but is left open
otherwise.

Borrow pit B1, which resembles a large canal immediately adjacent to the protected side of
the LGM levee, encompasses a total of approximately 63 acres. Of this total area, only 0.69
acres at the southern end of the borrow pit are situated within the limits of construction (LOC)
associated with the proposed project. The limits of this waterbody include patches of emergent
fresh marsh vegetation that have developed in various locations within the borrow pit’s littoral
zone (i.e. along shoreline and littoral shelf of pit). Examples of plant species present in these
“fringe marsh” areas include common reed (Phragmites australis), blackberry and dewberry
(Rubus spp.), Galium spp., cordgrass (Spartina spp.), Sagitaria spp., and Spanish needles
(Bidens alba). The borrow pit is up to 20 feet deep in places. Lands bordering this feature tend
to drain directly into the borrow pit waterbody; hence it provides some storage capacity for this
drainage. One of the LGM pump stations, pump station #7, is situated on the banks of the pit
and pumps water from in the pit into waterbodies and wetlands situated on the flood side of the
LGM levee when necessary to reduce flooding risks.

Another man-made waterbody, in addition to those mentioned above, is located within the
LOC of the proposed project. This is a small pond (pond P1; see Figure 