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ABSTRACT

FINAL ENVIRONMENTAL IMPACT STATEMENT
PROPOSED SABINE-NECHES WATERWAY
CHANNEL IMPROVEMENT PROJECT
SOUTHEAST TEXAS AND SOUTHWEST LOUISIANA

The responsible agency for this action is the U.S. Army Corps of Engineers, Galveston District (USACE).
The non-Federal sponsor is the Sabine Neches Navigation District (SNND). The U.S. Environmental
Protection Agency, U.S. Department of the Interior — Fish and Wildlife Service, U.S. Department of
Commerce — National Marine Fisheries Service, Texas General Land Office, and the Louisiana
Department of Wildlife and Fisheries are cooperating agencies.

Abstract: This Final Environmental Impact Statement (FEIS) was prepared as required by the National
Environmental Policy Act (NEPA) to present an evaluation of potential impacts of the proposed Sabine-
Neches Waterway Channel Improvement Project (SNWW CIP). The proposed SNWW CIP is intended to
improve the efficiency of the deep-draft navigation system while protecting the area’s environmental
resources. The FEIS addresses the potential direct, indirect, and cumulative impacts of the proposed
project on the human environment, as identified during the public interest review, including placement of
dredged material. All factors that may be relevant to the proposed project were considered, including
plans for construction and operations, dredged material management and opportunities for beneficial uses,
hydrology, salinity, and storm surges, terrestrial and aquatic habitats, endangered species, essential fish
habitat, hazardous materials, air quality, shoreline erosion, cultural resources, socioeconomic
considerations, safety, and economic effects. The alternatives analysis evaluated the No-Action,
3 nonstructural, and 120 structural alternatives. A recommended plan was selected that would deepen the
SNWW to Beaumont to 48 feet and extend the Sabine Bank Channel an additional 13.2 miles, taper the
Sabine Bank Channel from 800 feet wide (Station 23+300) to 700 feet wide (Station 25+800) through the
end of the Sabine Bank Channel extension, deepen and widen Taylor Bayou channels and turning basins,
and construct 3 new anchorage/turning basins on the Neches River. Beneficial use features and mitigation
measures have been developed that effectively avoid or mitigate all environmental impacts. The public
response to the findings of the Draft EIS have been addressed in the FEIS.

Comments on this FEIS must be postmarked by April 4, 2011.

For further information, contact:

Janelle Stokes

U.S. Army Corps of Engineers, Galveston District
P.O. Box 1229

Galveston, Texas 77553-1229

Phone: 409.766.3039

e-mail: janelle.s.stokes@usace.army.mil



Executive Summary

ES.1 INTRODUCTION AND AUTHORITY

The U.S. Army Corps of Engineers (USACE) has joined in an agreement with the Sabine Neches
Navigation District (SNND) to prepare a Final Feasibility Report (FFR) and a Final Environmental
Impact Statement (FEIS) for proposed improvements to the Sabine-Neches Waterway (SNWW). The
proposed SNWW Channel Improvement Project (CIP) is intended to improve the efficiency of the deep-
draft navigation system while protecting the area’s coastal and estuarine resources. As authorized by the
Senate Committee on Environment and Public Works Resolution, dated June 5, 1997, USACE has
reviewed previous USACE reports on the SNWW and other pertinent reports to determine the feasibility
of modifying the channels serving the Port of Beaumont and the Port of Port Arthur, Texas. The lead
agency for the FEIS is USACE, with several cooperating agencies. This FEIS was prepared as required by
the National Environmental Policy Act to present an evaluation of potential impacts associated with the

proposed CIP.
ES.2 PURPOSE AND NEED

The purpose of the proposed CIP is to improve the transportation efficiency of the SNWW’s deep-draft
navigation system, while protecting the quality of the area’s coastal and estuarine resources. Proposed
channel improvements will support industry at ports within the SNWW navigation channel system, which
are critical in the Nation’s economy and military defense. Depth restrictions of the existing SNWW
channel configuration and congestion in the channel prevent it from efficiently accommodating predicted
future increases in crude oil imports. In addition to existing crude oil and petrochemical product facilities
on the SNWW, one liquefied natural gas (LNG) facility began operations in 2008, and construction of a
second facility is nearing completion; a third has received regulatory approval. In 2007, the Port of
Beaumont handled about half of the military cargo deployed to and from the war in Iraq. The existing,
congested SNWW cannot handle this level of increased use without compromising efficiency. Deep-draft
vessels and barge traffic are restricted by narrow channel widths leading to constraints such as daylight-
only and one-way sailing restrictions in specific reaches. Given the trend towards shorter, wider vessels
and the congestion in the channel, deepening the channel could alleviate some of the congestion by
allowing vessels to be more fully loaded and reducing the number of lightened and lightering vessels. The
need to improve the SNWW must be weighed against the potential to affect significant environmental
resources. The study area contains approximately 480 square miles of sensitive coastal habitats that are
plagued by a high rate of wetland loss and extensive losses of interior coastal wetlands. These high rates
of land loss provide opportunities to use dredged material beneficially for wetland restoration.

ES.3 DESCRIPTION OF THE PROPOSED ACTION AND
ALTERNATIVES

Analysis of alternatives that could potentially meet the purpose and need for the proposed action included

a systematic evaluation and consideration of environmental factors. Based on a three-phase screening

ES-1



Executive Summary

process (preliminary screening, second screening, and final screening of alternatives), nonstructural and
structural alternatives were identified and evaluated relative to a No-Action Alternative. The No-Action
Alternative carried forward for evaluation provides a basis against which all other alternative plans are
measured. Thus, under the No-Action Alternative, the Federal Government and the non-Federal sponsor
would not implement the proposed CIP. The 40-foot SNWW navigation channel would not be improved,
and the objectives of improving the navigational efficiency of the waterway would not be met.
Additionally, under the No-Action Alternative, benefits associated with proposed beneficial uses of
dredged material for the proposed CIP would be substantially reduced. Nonstructural alternatives
evaluated were (1) an alternative mode of commodity transport (i.e., an offshore oil terminal), (2) a vessel
traffic system, and (3) modification of pilot rules. None of these alternatives increased the efficiency

objective for all waterway users and were eliminated from further consideration.

Through the three-phase screening process, over 120 different combinations of various channel depths
and widths were considered, with six depths (45, 46, 47, 48, 49, and 50 feet) evaluated in detail. The
detailed evaluation included an economic evaluation to identify alternatives that maximized National
Economic Development (NED) benefits, consistent with protecting the environment. Project benefits
were based on reductions in transportation costs generated from more-efficient vessel loading and from
reductions in vessel delays. The width of the channel was evaluated with a vessel simulation model
conducted by the USACE Engineer Research and Design Center (ERDC) with input from the Sabine
Pilots Association. Following the selection of a preferred channel alternative, a detailed evaluation of
alternatives for the management of dredged material and the mitigation of ecological impacts was
conducted. Least-cost analysis of dredged material placement and an incremental cost analysis of
mitigation alternatives were conducted to select recommended placement and mitigation measures. The
analysis of alternative dredged material placement7 components was performed in conjunction with
planning for the avoidance and mitigation of impacts from channel improvements so that dredged
material could be given a priority for potential use in mitigation efforts. Dredged material placement
alternatives considered in the detailed evaluation included:

e Neches River Beneficial Use (BU) Feature

e Gulf Shore BU Feature

e Existing Active and Inactive Upland Placement Features (PAs)
e New upland PAs

e Existing Ocean Dredged Material Disposal Sites (ODMDSs)

e New ODMDSs

The Preferred Alternative proposes to increase the authorized depth of the channel from 40 to 48 feet
along the entire 64-mile-long existing channel and add a 13.2-mile extension to the offshore channels into
the Gulf of Mexico. The offshore navigation channels, known collectively as the Entrance Channel, are
divided into the Extension Channel, the Sabine Bank Channel, the Sabine Pass Outer Bar Channel, and
the Sabine Pass Jetty Channel. They would be deepened from 42 to 50 feet. The inshore channels (the
Sabine Pass Jetty Channel, Sabine Pass Channel, Port Arthur and Sabine-Neches canals, and the Neches
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River Channel) would be deepened from 40 feet to 48 feet. No modifications to the existing Sabine Pass
Jetties are contemplated in conjunction with this project. Potential rehabilitation of the jetties is currently
being studied, with the goal of preparing a long-range plan of modification needed to ensure that the
jetties continue to function appropriately to support the Federal navigation channel.

Except for the one channel reach just beyond the jetties, the bottom width of the offshore Entrance
Channel would be 700 feet wide. Since the existing Sabine Bank Channel is 800 feet wide, the bottom
width of the deepened channel would be reduced to 700 feet wide. However, high currents passing around
the mouth of the jetties require that the bottom width of the Sabine Pass Outer Bar Channel remain
800 feet wide, and therefore the deepened channel would be tapered to connect to the 700-foot Entrance
Channel. With the exception of the Taylor Bayou basins and channels, the inshore channels would retain
their existing 500 to 400 foot widths. The Taylor Bayou basins and channels would be widened to
improve maneuverability for vessels using that facility. Neither the Sabine-Neches Canal nor the Neches
River Chanel would be systematically widened, but navigation efficiency would be improved with bend
easings in both reaches and the addition or enlargement of turning and anchorage basins on the Neches
River Channel. Project dimensions for the Preferred Alternative are provided in Table ES-1.

Table ES-1
Project Dimensions for Preferred Alternative
Bottom Project
Width Depth
Reach Station to Station (feet) (feet)

Extension Channel 165+443 95+734 700 50
Sabine Bank Channel 95+734 25+800 700 50
Sabine Bank Channel 25+800 234300 700-800 50
Sabine Bank Channel 23+300 18+000 800 50
Sabine Pass Outer Bar Channel 18+000 0+000 800 50
Sabine Pass Jetty Channel —214+88 0+00 800500 48
Sabine Pass Channel 0+00 296+25 1355-500 48
Port Arthur Canal 0+00 325+84 1660-500 48
Sabine-Neches Canal 0+00 592+94 1050400 48
Neches River Channel 0+00 980+00 400-1413 48
Taylor Bayou

Entrance Channel 0+00 25+27 406-764 48

East Turning Basin 0+00 17+65 532-354 48

West Turning Basin 25427 41430 776 48

Connecting Channel 41+30 71+50 470-250 48

Taylor Bayou Turning Basin 71+50 106+25 1000 48

A total of 104 pipelines have been identified crossing the SNWW navigation channels. Of the 104
pipelines, 46 require adjustment to meet the minimum required vertical and horizontal clearances for the
SNWW CIP. Bridge supports for the Martin Luther King Bridge over the Sabine-Neches Canal would be
hardened because of the proximity of the new channel cut; supports for the Rainbow and Veterans
Memorial bridges would not be affected. Bridge fender systems for all three bridges would be removed
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and replaced to accommodate the new channel dimensions. The Port Arthur Hurricane Flood Protection
Levee and utility power lines would not be affected.

Dredged material produced by construction of the Preferred Alternative and during maintenance dredging
over the 50-year period of analysis would be managed in accordance with the Dredged Material
Management Plan (DMMP). PAs proposed in the DMMP consist of upland PAs, ODMDSs, and BU
features. Construction of the Preferred Alternative is expected to yield approximately 98 million cubic
yards (mcy) of new-work dredged material. Maintenance dredging over the 50-year period of analysis is
expected to yield approximately 650 mcy of dredged material. Dredged material will be placed in 16
existing upland PA features and 2 new expansion cells at existing upland PAs (18A and 24A). For the
Entrance Channel, material will be placed in four existing and four proposed ODMDS features. Beneficial
uses of dredged material in the DMMP consist of the Neches River BU Feature (Rose City East, Bessie
Heights East, and Old River Cove) and the Gulf Shore BU Feature at Texas and Louisiana Points. Figures
2.4-1a—g in the FEIS show all the DMMP placement features proposed as part of the Preferred
Alternative.

The Neches River and Gulf Shore BU features use dredged material beneficially to avoid and minimize
all environmental impacts in Texas and some impacts in Louisiana. Compensatory mitigation in the form

of marsh restoration is proposed for all unavoidable environmental impacts in Louisiana.
ES4 POTENTIAL ENVIRONMENTAL IMPACTS

The FEIS addresses the potential impacts of the proposed project on human and environmental issues
identified during the public interest review, including placement of dredged material. All factors that may
be relevant to the proposed project were considered. Among those factors are salinity effects, effects to
marshes and wetland forests, effects on threatened and endangered species, shoreline erosion, water and
sediment quality, hazardous materials, air quality, cultural resources, socioeconomic effects, energy
needs, safety, and in general, the welfare of the people of the United States. The following provides a
brief description of potential impacts that were identified.

Physiography and Geology

Impacts on local geology during dredging and dredged material placement associated with the Preferred
Alternative would include redistribution of existing sediment, potential increase of local scouring and
shoaling rates, reduced erosion of inshore channel shorelines, and reduced erosion rates at Gulf shoreline
nourishment areas compared to the No-Action Alternative. While local changes would occur to
bathymetry and topography during construction and operation of the proposed project, these alterations
would be expected to have negligible impacts on the regional physiography of the submerged and
subaerial portions of the study area. No impacts associated with geologic hazards are expected, and
impacts on local geology are expected to be minimal.
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Water Quality

USACE has received Section 401 State Water Quality Certification from Texas and Louisiana for this
action. Both states have determined that the requirements for water quality certification have been met
and have concluded that the placement of fill material will not violate water quality standards of either
state. The Preferred Alternative is the least environmentally damaging practicable alternative. It would
result in little, if any, difference in long-term inland turbidity or dissolved oxygen levels when compared
to the No-Action Alternative. Short-term increases in turbidity may be caused by the unconfined flow of
dredged material during construction of BU features and mitigation measures. There would be temporary,
minor impacts from ocean placement at the new ODMDSs. Proposed channel improvements should
increase safety, thus decreasing the probability of a spill.

Sediment Quality

Surficial sediments to be dredged during construction of the offshore Extension Channel have been
determined to be suitable for ocean placement. Additionally, shoaled sediments and the construction
material that would be dredged from the SNWW during construction of the Preferred Alternative was
determined to be of sufficient quality to be used for beneficial uses.

Although the quantity of maintenance material dredged from the inland reaches of the SNWW is expected
to increase significantly compared to the No-Action Alternative, the source of the maintenance material
would not change, and the method of placement would not change, except that more of the maintenance
material would be used beneficially. Past testing of maintenance material has indicated no cause for

concern.
Hydrology

Under the Preferred Alternative, there would be a deeper channel that would allow a greater amount of
tidal circulation and exchange with the Gulf and cause only a minimal increase of water surface elevation.
Salinity would increase in much of the system by a maximum of about 2 parts per thousand, and the
salinity wedge in the SNWW navigation channel would extend farther upstream in the Neches River. It is
not expected to have an effect on freshwater inflows to the Sabine-Neches system. However, because the
amount of tidal exchange would be slightly increased, the inflows would be conveyed to the Gulf
marginally faster than would be the case in the No-Action Alternative. In regards to sediment transport,
the Preferred Alternative would slightly reduce the net westward littoral transport on the Texas side and
the net eastern littoral transport on the Louisiana side. The changes in sediment transport, while very
small, can be expected to have some effect on the rates of Gulf shoreline erosion. Under the Preferred
Alternative, there is a slight increase in the Gulf shoreline erosion rate between 0.5 mile and 3.5 miles
from each jetty, but shoreline nourishment in the DMMP would replace shoreline that would be lost. The
Preferred Alternative should also reduce the rate of erosion on inland channels relative to the No-Action
Alternative by reducing the number of predicted vessel trips.
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Because clay barrier layers are anticipated to prevent contact between water or elutriate from construction
and maintenance dredged material and groundwater, no adverse effects are anticipated to the lower unit of
the Chicot, any portion of the Evangeline, or the massive portions of the upper Chicot aquifers. Therefore,
no adverse effects are anticipated to occur to groundwater wells documented in the project area counties.

The potential for proposed project features to increase storm surge impacts in the study area was analyzed
with a storm surge sensitivity analysis. The greatest changes would occur north of Port Arthur along the
Neches River due primarily to the proposed increase in depth of the navigation channel. All changes are
local, and there are no project-induced increases in surges away from the immediate vicinity of the
navigation channel. Changes in peak surge on the order of inches could occur with the project but should
not cause any significant change in interior flooding.

Hazardous, Toxic, and Radioactive Waste (HTRW)

Findings of the HTRW survey indicate that there may be potential for encountering contaminated material
during construction of the project, especially near industrial facilities that have not yet completed
remediation efforts. Encountering contaminated material could increase project cost and/or lost time.
However, based upon recent chemical analyses of water and sediment collected from within the channels,
the potential for encountering contaminated material during dredging operations is considered minimal.
The potential for oil and gas wells and petroleum pipelines to impact the project area is also minimal. A
capped landfill has been found in PA 17 that is unrelated to dredged material or dredging activities. Issues
related to possibly hazardous materials in the landfill must be resolved by the non-Federal sponsor before
the PA can be used. Alternate PAs are available should this issue not be resolved in time for use.

Air Quality

Construction activities associated with the proposed CIP would result in emissions from combustion
products from project dredging, support, and reuse/disposal equipment. Pollutant emissions from
construction and dredging activities may result in short-term impacts on air quality in the immediate
vicinity of the project site. Emissions of volatile organic compounds for the activities subject to USACE
responsibility are exempt from a General Conformity Determination because they are below the 100-ton-
per-year (tpy) threshold. Estimated nitrogen oxide (NOy) emissions for activities subject to USACE
responsibility would exceed the conformity threshold of 100 tpy for all years of construction. Therefore,
USACE prepared a General Conformity Determination for NOy emissions, which was submitted to the
Texas Commission on Environmental Quality (TCEQ), U.S. Environmental Protection Agency (EPA),
and other air pollution control agencies, as appropriate, to ensure conformity of this project with the State
Implementation Plan (SIP). The TCEQ has provided written concurrence that emissions from the
Preferred Alternative are conformant with the Texas SIP for the Beaumont-Port Arthur region (Appendix
Al). Based on the TCEQ’s comments, the USACE has prepared a Final General Conformity
Determination for the proposed SNWW CIP (Appendix F).
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Noise

The Preferred Alternative is not expected to result in long-term noise impacts because no permanent noise
sources would be installed as part of this project and elevated noise levels would be short term, occurring
during construction and maintenance dredging activities. Short-term impacts could be considered
potentially significant at noise-sensitive land uses within 600 feet of dredging activities. Elevated noise
levels are expected to be no different from those currently experienced during maintenance dredging
activities. Therefore, no increase in noise impacts over levels associated with the No-Action Alternative is
expected.

Vegetation

The Preferred Alternative would either directly or indirectly impact more than 220,000 acres of aquatic
habitats in Texas and Louisiana. In Texas, negative impacts to productivity would occur over
approximately 39,000 acres with a resulting loss of 412 Average Annual Habitat Units (AAHUs). The
majority (380 AAHUS) are indirect productivity impacts that would occur to approximately 33,500 acres
of intertidal marsh and swamp due to small increases in salinity from the proposed channel deepening.
Direct impacts (32 AAHUSs) are associated with the conversion of 86 acres of fresh marsh to upland PA
24A.

In Louisiana, negative indirect impacts to productivity would occur to approximately 182,000 acres of
intertidal marsh due to small increases in salinities from the proposed channel deepening. The resulting
total loss would be 1,709 AAHUs. No productivity or land loss impacts to Louisiana swamps are
expected to occur.

The DMMP BU features (Neches River BU Feature in Texas and the Gulf Shore BU Feature in both
Texas and Louisiana) would provide benefits that offset all impacts (—412 AAHUs) of the proposed plan
in Texas and partially offset impacts in Louisiana. In Texas, construction of the Neches River BU Feature
and the Texas portion of the Gulf Shore BU Feature would produce benefits totaling 1,068 AAHUs.
Therefore, there would be a net gain of 656 AAHUs, which more than offsets all negative impacts that
would occur in Texas. In Louisiana, the Gulf Shore BU Feature would provide benefits totaling
210 AAHUs. Given total Louisiana impacts of 1,709 AAHUs, there would be a net loss of 1,499
remaining in Louisiana after offsetting benefits of the Louisiana portion of the Gulf Shore BU Feature are
applied.

After benefits of the BU features are applied to the project as a whole, the Preferred Alternative would
result in the loss of 843 AAHUs over the future with-project condition. However, because the ecological
benefits of the DMMP BU features would be primarily in Texas, additional compensatory mitigation
beyond the total project loss of 843 AAHUs is proposed so that impacts in Louisiana would be
compensated in Louisiana. The additional mitigation in Louisiana would result in a net gain of
338 AAHUSs for the project as a whole and compensate for all losses in Louisiana with the exception of
losses that would occur to Federal lands in the Sabine National Wildlife Refuge (SNWR). Exclusion of
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the SNWR is based upon the definition of “coastal zone” in the Coastal Zone Management Act of 1972,
as amended. “Excluded from the coastal zone are lands the use of which is by law subject solely to the
discretion of or which is held in trust by the Federal Government, its officers or agents (16 USC § 1453).”
Impacts to the SNWR would be fully offset by the Texas BU feature benefits.

A 1,159 AAHU loss would occur on non-Federal lands in Louisiana after taking into consideration the
benefits of the DMMP. To offset this loss, a mitigation plan has been developed that will provide an
ecological gain of 1,181 AAHUs in Louisiana. The mitigation plan would restore 2,783 acres of emergent

marsh, improve 957 acres of shallow-water habitat, and nourish 4,355 acres of existing marsh.
Aquatic Ecology

The Preferred Alternative includes beneficial uses of dredged material that would restore the marsh
elevations in the Neches River BU Feature. This is a large-scale feature that consists of marsh restoration
in these major components: Rose City East, Bessie Heights East, and Old River Cove. These BU features
are likely to have short- and long-term effects on the existing open-water communities. Shallow water or
emergent marsh habitat would replace a significant portion of the open-water currently within each
marsh. The marsh degradation process, which would proceed unchecked in the No-Action Alternative,
would eventually adversely affect fishery productivity, while the restored marshes would improve nursery

habitat and nutrient availability.

The total quantity of maintenance material from the inshore channels is expected to increase by
14 percent over the existing project, resulting in a similar increase in the duration of each maintenance
dredging cycle; no change in the frequency of dredging cycles is anticipated. The total maintenance
dredging quantity from the offshore channels is expected to increase by 120 percent, due to the 13.2-mile
offshore channel extension and a predicted increase in the shoaling rate in existing channels. The increase
in channel length and dredged material quantity will require the creation of four new ODMDSs. The types
of impacts to marine communities from the Preferred Alternative would be similar to maintenance
dredging impacts expected for the No-Action Alternative, including short-term, localized increases in
turbidity, which may reduce primary productivity. Proposed beneficial uses of dredged material that result
in benefits to marshes in the study area would also benefit finfish and shellfish. Small increases in salinity
expected to occur as a result of the Preferred Alternative are not expected to directly adversely affect
fauna. Impacts to benthic organisms from dredging and placement of dredged material are not expected to
be significant because recolonization is rapid, although the community composition in new PAs may be
slightly different from pre-project conditions. The Preferred Alternative would temporarily and locally
impact Essential Fish Habitat (EFH) species because of increased turbidity, although impacts are expected
to be minimal. Concurrence was provided by National Marine Fisheries Service (NMFS) on March 8,
2010 (Appendix A3). In addition, the Preferred Alternative would result in net benefits to EFH through
marsh creation and benefits to submerged aquatic vegetation. No Habitat Areas of Particular Concern are
located in the study area. No adverse impacts to recreationally or commercially important aquatic species

are expected, and no additional impacts with respect to ballast water are anticipated.
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Construction of the Willow Bayou marsh mitigation areas would use material dredged from a 1.8-mile-
long borrow trench parallel to the eastern shore of Sabine Lake. An access channel (approximately
8 miles long) would also be required for the dredge to travel from the Gulf Intracoastal Waterway near the
mouth of the Sabine River to the borrow trench location. The exact locations of the borrow trench and
access route would be determined in consultation with the Interagency Coordination Team after
preconstruction, engineering, and design bottom surveys of potential locations. One-time impacts of the
borrow trench and access channel dredging include a temporary increase in turbidity and the short-term
loss of benthic fauna. No impacts to oyster reef are anticipated but a preconstruction survey of the borrow
trench area would be performed to check this assumption. The probability that oyster reef will be found is
very low. Salinities are too low in this area of Sabine Lake to support survival of oyster spat. In the small
chance that reef is found, it would be small and localized and easily avoided by changing the access route
at borrow area configuration. The common Sabine Lake circulation pattern is expected to prevent the
development of hypoxic conditions in the borrow trench and transport Sabine River sediment to
eventually fill the trench. Construction of the Black Bayou mitigation areas would use material from
regular maintenance dredging of the Sabine River Channel and approximately 18 feet of material that has
accumulated since construction of the 30-foot Lake Charles Deepwater Channel. The latter coincides with
the Gulf Intracoastal Waterway between the Sabine River and Lake Charles, Louisiana. One-time impacts
of both dredging operations would include a temporary increase in turbidity and short-term loss of benthic
fauna. These mitigation areas would fully compensate impacts of the Preferred Alternative to the
biological productivity of marshes in the affected area. The dredging activities needed to construct the
mitigation areas are expected to have a net beneficial effect and cause no long-term impacts to biological
resources and estuarine aquatic habitats. Long-term benefits of a higher, more-stable marsh in the
mitigation areas would more than offset short-term impacts to turbidity and benthic organisms.

Wildlife

Direct impacts to wildlife from implementation of the Preferred Alternative include dredging impacts to
bottom-feeding and pelagic organisms such as sea turtles, loss of habitat from one new placement area,
and temporary impacts to shorebirds and their habitat from the regular placement of maintenance material
on the Gulf shoreline. Indirect impacts to wildlife related to dredging and placement activities include a
reduction of shorebird food supply from short-term increases in turbidity, risk of oil, chemical, or other
hazardous material spill during construction, and temporary noise disturbances. However, beneficial uses
of dredged material resulting in additional marsh habitat and beach nourishment would provide additional
habitat for wildlife in the area.

Threatened and Endangered Species

Hopper dredging of the Entrance Channel is likely to adversely affect but not jeopardize the continued
existence of loggerhead, Kemp’s ridley, hawksbill, and green sea turtles. In the Biological Opinion (BO),
the NMFS authorized the incidental lethal take of four sea turtles and identified reasonable and prudent
measures to be adopted during construction. Potential impacts to sea turtles from maintenance dredging
are covered by the Gulf Regional BO for USACE’s dredging activities. Critical Habitat for wintering
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piping plovers is present in the Louisiana portion of the Gulf Shore BU Feature. The U.S. Fish and
Wildlife Service (USFWS) has concurred that the BU feature may affect, but is not likely to adversely
affect, the species or its Critical Habitat because the Gulf Shore BU Feature would protect existing
Critical Habitat. No other adverse effects to threatened and endangered plant or animal species have been
identified.

Cultural Resources

While no specific impacts to historic properties have been identified at this time, the Preferred Alternative
has the potential to adversely affect significant historic properties because numerous prehistoric and
historic sites, structures, and shipwrecks are present in the project vicinity. A Historic Properties
Programmatic Agreement has been negotiated and executed with the Texas and Louisiana State Historic
Preservation Officers to ensure that significant historic properties are identified and mitigation, if
necessary, is completed prior to project construction.

Socioeconomic Resources

Potential impacts to socioeconomic resources from the Preferred Alternative are not expected to be
significant. Small changes in population growth are expected to occur as a result of the proposed CIP, and
no disproportionately high or adverse impacts are expected to occur to minority or low-income persons.
Development is likely to continue at the current rate resulting in no impacts to community values or
housing in the study area, although land use patterns along the SNWW may change slightly in response to
channel improvements. No negative impacts to the local economy are anticipated as a result of the
Preferred Alternative, and the types of employment opportunities available in the area are not expected to
change from current trends. No negative impacts are expected to occur to recreational resources or
aesthetics within the study area.

Cumulative Impacts

Several past, present, and reasonably foreseeable future actions within the study area were identified for
inclusion in the cumulative impacts analysis. Resources considered in the analysis included biological,
ecological, physical, chemical, cultural, and socioeconomic resources for projects within the SNWW
study area. Cumulative impacts from past, existing, and reasonably foreseeable projects, along with the
Preferred Alternative, are not expected to have significant adverse effects within the study area. Impacts
associated with the Preferred Alternative have been avoided or minimized by DMMP BU features or fully
compensated by mitigation.

ES.5 AREAS OF CONTROVERSY AND UNRESOLVED ISSUES

USACE has evaluated the proposed SNWW CIP for consistency with the Louisiana coastal management
program, and concluded that the Recommended Plan is fully consistent to the maximum extent
practicable with the enforceable policies of the state’s coastal management program. The Louisiana
Department of Natural Resources (LDNR), Office of Coastal Management (OCM), found that the
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SNWW CIP is conditionally consistent with their state program. Since conditional consistency as
proposed by LDNR-OCM is not acceptable, LDNR-OCM has been notified that USACE will proceed
with the project. This issue is discussed in detail in Section 6.0.

USACE coordination with the Louisiana Department of Wildlife and Fisheries (LDWF) has not been able
to resolve issues related to the offset of project impacts to Federal lands with benefits from BU features in
Texas, Louisiana Department of Wildlife and Fisheries (LDWF) requirements that the Recommended
Plan include additional BU features, and royalty, license, and further assessment requirements concerning
areas in Sabine Lake that would be affected by the removal of fill material for use in marsh mitigation.
USACE has proposed that an assessment survey be completed, following the protocol established by
LDWF, during the preconstruction, engineering, and design phase of the SNWW CIP.

In order for the four new ODMDSs to be approved for use, the EPA must publish a final rulemaking in
the Federal Register. An FEIS for the proposed ODMDS and a Final Site Management and Monitoring
Plan have been prepared and accepted by EPA for use in this rulemaking at a later date (Appendix B of
the FEIS).

Coordination is ongoing with the Texas Point and Sabine National Wildlife refuges regarding
construction activities related to the Gulf Shore BU Feature and proposed compensatory mitigation
measures. The USFWS must determine whether these activities are compatible with the purposes of the
refuges.

Issues related to hazardous materials in PA 17 (a capped landfill and other waste disposal areas within the
PA) must be resolved by the non-Federal sponsor before the PA can be used as part of the Preferred
Alternative. Alternative placement areas are available should PA 17 not be available for use.

ES.6 RELATION TO ENVIRONMENTAL REQUIREMENTS

The Preferred Alternative is in full compliance with the environmental requirements applicable to this
stage of the planning process. A discussion of the applicable laws can be found in Chapter 7 of the FEIS.
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TCOON  Texas Coast Ocean Observation Network
TDS total dissolved solids
TDSHS Texas Department of State Health Services
TLO Texas Legislature Online
TNHP Texas Natural Heritage Program
TNRCC Texas Natural Resource Conservation Commission
TOC total organic carbon
TPH total petroleum hydrocarbon
TPWD Texas Parks and Wildlife Department
tpy tons per year
TRIS Toxic Release Inventory System
TSS total suspended solids
TVS total volatile solids
TWC Texas Workforce Commission
TWDB Texas Water Development Board
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TWQS
TxDOT
ULCC
USACE
USCCSP
USCG
USDC
USFWS
USGS
VFD
VLCC
vocC
VTS
WAM
WMA
wQC
wQs
WRDA
WVA

Texas Surface Water Quality Standards
Texas Department of Transportation
Ultra Large Crude Carriers

U.S. Army Corps of Engineers

U.S. Climate Change Science Program
U.S. Coast Guard

U.S. Department of Commerce

U.S. Fish and Wildlife Service

U.S. Geological Survey

volunteer fire department

Very Large Crude Carriers

volatile organic compound

Vessel Traffic Service

Water Availability Models

Wildlife Management Area

water quality criteria

water quality standards

Water Resources Development Act
Wetland Value Assessment
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1.0 NEED FOR AND OBJECTIVES OF ACTION

This chapter is divided into seven sections. Section 1.1 provides information on study authorities, project
sponsors, cooperating agencies, and the location of the proposed project. Section 1.2 explains the purpose
for, and need of, the proposed project, and Section 1.3 describes the existing project. Section 1.4
summarizes problems, needs, and concerns expressed by the public, resource agencies, and local
governments at scoping meetings early in the study. Section 1.5 identifies planning objectives for the
feasibility study, and Section 1.6 describes the resource agency coordination process and team. The
chapter concludes in Section 1.7 with a description of resource management opportunities for dredged
material.

1.1 STUDY AUTHORITY AND LOCATION

The Senate Committee on Environment and Public Works Resolution, dated June 5, 1997, authorized the
U.S. Army Corps of Engineers (USACE) to review previous USACE reports on the Sabine-Neches
Waterway and other pertinent reports to determine the feasibility of modifying the channels serving the
Ports of Beaumont, Port Arthur, and Orange, Texas, in the interests of commercial navigation. These
channels are collectively named the Sabine-Neches Waterway (SNWW). The Jefferson County
Navigation District (JCND), non-Federal sponsor of the existing channels to Beaumont and Port Arthur,
requested that the USACE initiate a reconnaissance study of potential channel improvements in
September 1998. The reconnaissance investigation resulted in a finding that there was a Federal interest in
the project and recommended that the study be continued into the feasibility phase. The JCND expressed
its intent to act as the non-Federal sponsor for this phase of the study. The Final Feasibility Report (FFR)
for the Sabine-Neches Waterway Channel Improvement Project (SNWW CIP) will determine whether
improvements to the existing Federal navigation project are justified, and provide documentation needed
to request Congressional authorization and funding for construction of the project. The Sabine River
Channel to Orange, Texas, was not included in this FFR due to expectations of continued low utilization
of the existing 30-foot channel. In 2002, the JCND was renamed the Jefferson County Waterway and
Navigation District (JCWND), and in 2007, the JCWND was renamed the Sabine Neches Navigation
District (SNND); the latter designation is used throughout the remainder of this document.

In March 2000, USACE and JCND signed an agreement to prepare an FFR and a Final Environmental
Impact Statement (FEIS) for the proposed CIP. The lead agency for the FEIS is the USACE, with several
cooperating agencies (Appendix Al). The U.S. Environmental Protection Agency (EPA) has agreed to be
a cooperating agency for purposes relating to its authority to designate Ocean Dredged Material Disposal
Sites (ODMDSs). The ODMDS FEIS, attached as Appendix B, provides the environmental analysis and
public review required for subsequent EPA site designation. The National Marine Fisheries Service
(NMEFS), U.S. Fish and Wildlife Service (USFWS), Texas General Land Office (GLO), and Louisiana
Department of Wildlife and Fisheries (LDWF) have agreed to be cooperating agencies with participation
limited to meetings, teleconferences, and report review. The cost of the FFR and FEIS is shared by the
USACE and the JCND.
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1: Need For and Objectives of Action

The SNWW is located on the upper Texas Gulf Coast at the Texas-Louisiana state boundary (Figure 1.1-
1). Sabine Pass, Sabine Lake, and the Sabine River together form the southern section of the boundary
between the two states. The area surrounding the waterway is generally referred to as the “Golden
Triangle,” which refers to the metropolitan area’s three major cities and their ports—Beaumont, Port
Arthur, and Orange, Texas. The “Golden” refers to the wealth that came from the Spindletop oil strike in
Beaumont in 1901. Several smaller cities also are located in the Golden Triangle, including Nederland,
Port Neches, Groves, Bridge City, Vidor, and the City of Sabine Pass.

The project area is defined as those areas that will be directly affected by construction of the CIP, i.e., the
proposed dredging footprint, existing and proposed placement areas (PAs) identified in the Dredged
Material Management Plan (DMMP), and mitigation areas. The CIP refers to proposed plans for
navigation improvements. Details of the Preferred Alternative for these improvements are provided in
Section 2.4.

The study area includes a larger area for which environmental effects of alternatives have been analyzed
(Figure 1.1-2). The study area encompasses a 2,000-square-mile area that contains the smaller project
area and includes the following waterbodies and adjacent coastal wetlands: Sabine Lake and adjacent
marshes in Texas and Louisiana, the Neches River Channel up to the Neches River Saltwater Barrier, the
Sabine River Channel to the Sabine Island Wildlife Management Area (WMA), the Gulf Intracoastal
Waterway (GIWW) west to Star Bayou, the GIWW east to Gum Cove Ridge, the Gulf of Mexico (Gulf)
shoreline extending to 10 miles either side of Sabine Pass, and 35 miles offshore into the Gulf.

1.2 PURPOSE AND NEED

The purpose of the proposed CIP is to improve the transportation efficiency of the SNWW’s deep-draft
navigation system, while protecting the quality of the area’s coastal and estuarine resources. Channel
improvements are needed to support the SNWW’s critically important role in the Nation’s economy. In
2007, the SNWW ranked 4th in the Nation in total tonnage, importing 141 million short tons (Institute of
Water Resources-Waterborne Commerce of the U.S. [[WR-WCUS], 2007). Individually, the Port of
Beaumont ranked 5th nationally for domestic and total tonnage, and the Port of Port Arthur ranked 28th
in the Nation (IWR-WCUS, 2007).

The Port of Beaumont’s public docks are located on the Neches River Channel, as well as several crude
petroleum and product terminals. Port Arthur’s general cargo facilities are located on the Sabine-Neches
Canal, and its crude petroleum and product terminals are located in the Taylor Bayou Basins. The Taylor
Bayou Basins are located immediately south of Port Arthur at the junction of the Sabine-Neches Canal
with the GIWW. In addition to its deep-draft traffic, the Sabine-Neches Canal serves as a through channel
for shallow-draft barge traffic on the GIWW.

Sixty percent of the SNWW tonnage total comprises deep-draft movements, and the remaining 40 percent
is shallow-draft GIWW traffic. There are 20 waterfront facilities in Port Arthur and 27 in Beaumont that
receive and/or ship crude petroleum or petroleum/chemical products, making up the vast majority of
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1: Need For and Objectives of Action

deep-draft movements on the waterway. The SNWW refineries also supply crude oil to the U.S.
Department of Energy’s “Big Hill Site” in Texas and the “Hackberry Site” in the Louisiana Strategic
Petroleum Reserve. The waterway is the primary means of delivery for crude oil to four major refineries
in Beaumont and Port Arthur. Domestic refineries on the Gulf Coast, the East Coast, and in the Midwest
rely on the SNWW for 12 to 16 percent of waterborne crude oil deliveries (Martin Associates, 2006).
Refined petroleum products are shipped from the SNWW via three major pipeline systems to 21 states
east of the Rockies, including states as far away as Delaware, New Jersey, and Indiana. Other significant
commodities and break bulk cargoes that are handled by the SNWW ports include petroleum coke,
ammonia, sulphuric acid, metallic salts, liquid sulphur, bulk grain, manufactured iron and steel products,
limestone, sand and gravel, and liquefied natural gas (LNG).

The SNWW’s crude petroleum imports represent 4 percent of the U.S. total and 7 percent of the U.S.
Western Gulf Coast region. From 1992 through 2005, crude petroleum imports on the SNWW grew at a
7.0 percent compound annual rate, compared to a 3.6 percent growth rate for the U.S. as a whole. Overall,
commodity and breakbulk tonnage for the SNWW ports has also increased over this period. Grain exports
have increased marginally since the middle 1990s, and Beaumont’s 2005 to 2007 wheat exports represent
5 percent of the U.S. total. The waterway imported 14 percent of 2005 to 2007 U.S. pulp and waste paper
products. Approximately 10 percent of 2005 to 2007 U.S. fertilizer and fertilizer mixes were exported

from Beaumont.

During the early 2000s, permits were approved for Cheniere Energy’s Sabine Pass, Exxon-Mobil’s
Golden Pass, and Sempra’s Port Arthur LNG terminals. Construction of the Sabine Pass terminal was
completed in April 2008 and operations began in April 2008. The Golden Pass LNG terminal was
scheduled for completion in mid-2010 but has been delayed due to Hurricane Ike cleanup activities.
Construction of the permitted Port Arthur facility is dependent upon the finalization of commercial
arrangements. The SNWW LNG facilities are located in the Sabine Pass Channel and Port Arthur Canal;
these reaches are presently 500 feet wide and would remain so in the without-project future. LNG vessels
using the SNWW would be subject to strict U.S. Coast Guard (USCG) regulations and to local pilot rules,
and all LNG vessel movements would be subject to one-way traffic. Since the Sabine Pass terminal
opened, throughput has been low due to increased demand in other parts of the world. Long-term
expectations are for prices to stabilize and shipments to the U.S. to increase, as LNG is expected to play
an increasingly important role in the natural gas industry and global energy markets in the near and long-
term future. The U.S. Energy Information Administration has raised its projections for LNG imports in
2009, citing falling demand elsewhere as new global production comes online.

The existing SNWW navigation channel system is congested. The existing 40-foot project depth was
designed to efficiently and safely accommodate much smaller vessels than are being used today. The
current 40-foot channel was completed in the late 1960s, and at that time, crude oil tankers averaging
40,000 dead weight tons (DWT) with loaded drafts of 36 feet were common. Vessels over 90,000 DWT
are now used routinely for crude oil imports to both Beaumont and Port Arthur. In addition to larger
vessels, the amount of vessel traffic on the SNWW has also increased. Both the SNWW and U.S. crude
oil imports have risen steadily since the 1970s. The SNWW’s 2002 to 2006 crude petroleum waterborne

1-7



1: Need For and Objectives of Action

imports comprised 12 percent of U.S. and 18 percent of Western Gulf Coast imports. The SNWW
capacity presently represents 6 percent of the U.S. total. The SNWW capacity levels for 2009 were
12 percent higher than in 2004, and 31 percent higher than in 1994. Recent increases in the SNWW
refinery capacity indicate that the region will gain an increasing share of U.S. totals.

With the current channel depth, there are draft restrictions on large vessels currently utilizing the channel.
A majority of the tonnage carried on the SNWW is in deep-draft vessels, and the vast majority of the
deep-draft traffic is composed of crude oil and petrochemical products. However, LNG, grain, and
aggregate products, such as iron ore, steel slab, limestone, sand, and gravel, are also carried in draft-
constrained deep-draft vessels. Currently at the SNWW, very large crude carriers transfer tonnage at an
offshore location onto one or more shuttle vessels in a process called lightering. These very large carriers
cannot enter the SNWW because of their size and draft. In addition, other large crude tankers presently
offload a partial load offshore to a shuttle vessel or vessels, a process called lightening. These vessels then
enter the SNWW with the shuttle vessels as they are small enough to navigate the SNWW with a lighter
load.

The SNWW experienced strong growth over the past decade, with total tonnage increasing from an
average of 102 million short tons for 1994 to 1996 to 141 million for 2004 to 2006. As imports have
increased, the number of lightering and lightened vessels and product carriers has also increased, adding
to shipping delays and congestion. The total number of inbound vessels on the SNWW is projected to
increase in the short term at rates comparable to or higher than regional and national trends. Recent
increases in the SNWW refinery capacity indicate the region will regain an increasing share of U.S. totals.

Ships are not only requiring deeper drafts, but the sizes of the vessels are wider. The vessel beams of both
Port Arthur’s and Beaumont’s vessels cause them to be regularly impacted by the present 500-foot width
of the Sabine Pass Jetty Channel and Port Arthur Canal. The most common crude oil tankers unloading at
the Taylor Bayou Basins have design drafts of 45 feet and beams of approximately 124 feet. Tankers
using the Taylor Bayou Basins are smaller than those offloading at terminals on the Neches River
Channel because existing width at the mouth of Taylor Bayou, and the configuration of the docks within
Taylor Bayou, limits the allowable vessel size. The maximum size vessels unloading at Port of Beaumont
facilities on the Neches River Channel are approximately 900 feet long, with a beam width of 164 feet.

The Sabine Pilots Association has adopted transit rules to deal with the narrow channel, and these rules
result in navigation constraints. These constraints include daylight-only and one-way sailing restrictions
in specific reaches. The main restrictions place limitations on the combined beam widths and drafts for
vessel meetings on the waterway. A major restriction is that vessels with combined beam widths in excess
of 50 percent of the channel width cannot meet. The effects of these and other navigation restrictions

cause significant delays along the waterway.

As a result of these rules, inbound vessels intending to use a specific dock must wait offshore until the
outbound vessel at that dock sets sail, resulting in considerable delays because of the length of the inshore

channel. In addition, vessels are now wider due to new double-hull requirements and to industry changes
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to wider but shorter vessels, which makes vessel-meetings more difficult. The probability of accidents and
other safety problems may increase with increases in both inland barge and deep-draft vessel traffic along
the waterway. Channel deepening and additional turning and anchorage basins on the Neches River
Channel could alleviate some of these congestion problems by permitting existing vessels to carry more
cargo into port and reduce offshore vessel waiting times.

Congestion is increased during times when the SNWW serves an important military function. One of the
busiest ports for military cargo in the world is located on the SNWW. The Port of Beaumont is the
Nation’s busiest Strategic Port of Embarkation, and it is the second largest commercial military out-load
port worldwide. For the war in Iraq, it has handled approximately one-third of all the military cargo
deployed to and from the war, which is more military cargo than any other U.S. port (Military Surface
Deployment and Distribution Command, 2004, 2006). The SNWW must accommodate the military’s
increased use of newer and larger transport ships, which are three times the size of transport ships used in
1990. The SNWW contributes to national security in one other key aspect. Two terminals on the Neches
River are connected by pipelines to underground storage facilities of the U.S. Department of Energy’s
Strategic Petroleum Reserves at Big Hill, Texas, and West Hackberry, Louisiana.

The need for improvements to the SNWW must be weighed against possible effects to significant
environmental resources. The study area contains approximately 480 square miles of sensitive coastal
habitats, which have experienced a high rate of wetland loss in recent decades. In Louisiana, a net land
loss of 18 percent between 1978 and 2000 has been reported in the western Chenier Plain. In Texas, the
most extensive losses of interior coastal wetlands in the state have occurred in the Neches River delta.
Ninety percent of the emergent marshes in the Lower Neches River delta have been converted to open
water, which is more than half of the total wetland loss in the State of Texas. These high land-loss rates
provide opportunities for wetland restoration with the beneficial use of dredged material.

1.3 EXISTING PROJECT

The existing 40-foot SNWW project is a federally authorized and maintained waterway located in
Jefferson and Orange counties, Texas, and Cameron and Calcasieu parishes, Louisiana (see Figure 1.1-1).
However, the Sabine River Channel segment of the SNWW, which provides deep-draft access to the Port
of Orange, is not included in the FFR. All subsequent references to the SNWW in this report focus on the
64-mile-long channel flowing through Jefferson and Orange counties, Texas, and Cameron Parish,
Louisiana. The SNWW begins offshore, follows the west side of Sabine Lake and terminates just
upstream of the Beaumont Turning Basin on the Neches River.

The SNWW is a system of widened and/or deepened channels (Table 1.3-1). Working inland from the
Gulf, the reaches are (1) Sabine Bank Channel, (2) Sabine Pass Outer Bar Channel, (3) Sabine Pass Jetty
Channel, (4) Sabine Pass Channel, (5) Port Arthur Canal, (6) Sabine-Neches Canal, and (7) Neches River
Channel. The Sabine Bank through the Sabine Pass Jetty channels is sometimes referred to collectively as
the Entrance Channel. The only connection with the Gulf is Sabine Pass, a long narrow pass, through
which all tidal interchange occurs. The East and West Jetties extend approximately 4.1 miles into the
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Gulf. They stabilize the Pass and provide protection for ships entering the landlocked channel.
Maintenance material is placed in 16 upland confined PAs and 4 ODMDSs in the Gulf. The FFR and
DMMP (Appendix D) provide more-detailed descriptions and maps of the existing navigation channels
and PAs.

Table 1.3-1
Existing SNWW Channel Dimensions
Channel Reach Authozifzz(ti) Depth BOtt(()t{:e:};/idth zzllitsk)l
Sabine Bank Channel 42 800 14.7
Sabine Pass Outer Bar 42 800 34
Sabine Pass Jetty Channel 40 800500 4.0
Sabine Pass Channel 40 500-1133 5.6
Port Arthur Canal 40 500-1788 6.2
Sabine-Neches Canal 40 400-1060 11.3
Neches River Channel 40 400 18.6

In addition to deep-draft traffic, the SNWW serves as a through-channel for the shallow-draft GIWW. As
it leaves Louisiana, the GIWW connects with the SNWW, approximately 3 miles below Orange, Texas,
and follows the Sabine River Channel to Sabine Lake. The GIWW and Sabine River Channel cross the
north end of Sabine Lake where they merge with the Sabine-Neches Canal at the mouth of the Neches
River. The GIWW and Sabine-Neches Canal coincide through the confined channel reach between
Pleasure Island and Port Arthur, where the GIWW connects with the Port Arthur Canal and exits the
SNWW, continuing westward to Galveston Bay.

1.4 PROBLEMS, NEEDS, AND PUBLIC CONCERNS

To be responsive to the needs and concerns of all stakeholders and to ensure public involvement through
an open, interactive process, the USACE and SNND developed a public involvement plan to be used
during the feasibility phase of the SNWW CIP. The public outreach program was initiated in 2000 and
included the following efforts:

e scoping meetings;
e public environmental restoration and beneficial use workshops;
e media trips;

e presentations at the Gulf of Mexico Fishery Management Council (GMFMC) Texas Habitat
Protection Advisory Board;

e presentations at Southeast Texas Waterways Advisory Council (SETWAC) regular meetings;
e meetings with Sabine Pilots Association;

e presentation at the SETWAC 2007 meeting;

e meetings with SNWW industries; and
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e public hearings.

A Notice of Intent to prepare a “Draft Environmental Impact Statement for Improvements to the Sabine-
Neches Ship Channel Near Beaumont and Port Arthur, Texas” was published in the Federal Register
(FR) on May 21, 2002 (67 FR 98:35801). Additionally, coordination with resource agencies was
conducted through 11 meetings of the Interagency Coordination Team (ICT) and 30 technical working
group meetings. More information about the ICT membership and activities is in Section 1.6. Detail about
public outreach, meeting comments, and the ICT meetings and workshops can be found in Appendix A.

Existing water resource problems and needs in the study area were identified through coordination with
Federal, State, and local agencies; area residents; waterway users; and the USACE and SNND. It should
be noted that numerous concerns were raised during the public scoping meetings, letters received in
response to those meetings, and a series of workshops with local public agencies and private
organizations. The major issues and concerns identified through this process are discussed below.
Summaries of the scoping meetings and copies of public comment letters are provided in Appendix AS.
Some issues do not apply to the proposed CIP or are general concerns raised by the citizens of the area;
these cannot be addressed in a project-specific FEIS. However, all of the concerns that are associated with
the proposed CIP are addressed in this FEIS.

1.4.1 Navigation/Commerce

Waterway users are concerned that future increases in the Nation’s dependence on imported oil and the
SNWW’s growing share of the import market will compound existing problems with transportation
efficiency. The current 40-foot channel was completed in the late 1960s and, at that time, crude oil
tankers averaging 40,000 DWT with loaded drafts of 36 feet were common. Vessels over 90,000 DWT
are now used routinely for crude oil imports to both Beaumont and Port Arthur. Mother vessels in the
120,000 to 150,000 DWT range presently offload a partial load at the offshore lightering zone and then
enter the SNWW along with the shuttle vessel. As imports have increased, the number of lightering
vessels and product carriers has also increased, adding to shipping delays and congestion.

The existing narrow channel width creates congestion and transportation inefficiencies, resulting in
potential problems with safety. Vessels are now wider due to new double-hull requirements and to
industry changes to wider but shorter vessels. Wider vessels make meetings more difficult and, therefore,
more dangerous. The SNWW is currently subject to transit rules, which are needed for the Sabine Pilots
Association to safely guide large deep-draft tankers through the narrow channel. Increases in both inland
barge and deep-draft vessel traffic along the waterway are expected to increase overall congestion and
result in an increase in the likelihood of accidents. Historically, accidents on the SNWW are very low,
due in large part to the existing pilot rules that minimize the probabilities of incidents involving deep-
draft vessels. In 2006, two-thirds of the incidents involved shallow-draft tow transits. Overall, the ratio of
incidents per transit was 1 percent or less for all transit types. Recently, installation of the Port Arthur
vessel traffic service (VTS) is expected to reduce potential interactions between deep- and shallow-draft

vessels.
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It is believed that ship traffic through interior channel reaches contributes to existing shoreline erosion,
and it is feared that a deeper channel will increase that erosion. Existing erosion is most severe along the
Port Arthur and Sabine-Neches canals where the SNWW passes through a narrow, confined channel
between Pleasure Island and Port Arthur. There is concern that a deeper channel would allow larger or
more heavily laden vessels to use the waterway and cause additional erosion of channel shorelines.

The evaluation of alternatives other than a deeper navigation channel was urged in several comments.
Suggestions included construction of a new port and pipeline terminal at the City of Sabine Pass. Others
suggested that an offshore terminal similar to the Louisiana Offshore Oil Port (LOOP) be constructed.
Both of these alternatives would avoid environmental impacts associated with channel improvements to
the inland Port of Beaumont. It was also suggested that safety issues could be addressed by a vessel

tracking and management system, rather than channel improvements.
1.4.2 Environmental

The primary environmental concern is the potential for the proposed CIP to increase saltwater intrusion
and for higher salinity levels to further degrade marshes and cypress swamps in both Texas and
Louisiana. The combined effects of subsidence and sea level rise (called relative sea level rise, or RSLR)
are expected to increase the stress on existing marshes and worsen this trend. The public and resource
agencies have identified severely stressed marsh areas at Texas Point and Salt Bayou in the Sabine Pass
area, in the Neches River reach between Sabine Lake and Interstate Highway (IH) 10, and in the
extensive marshes east of Sabine Lake. Marshes have been dying, due in large part to the combined
effects of altered sediment delivery, saltwater intrusion, subsidence, and global sea level rise. Wetland
loss results when sub-optimal salinities decrease biological productivity of marsh vegetation, leading to a
decrease in organic matter accumulation, which, in turn, results in greater submergence because the rate
of increase in marsh elevation cannot keep up with the rate of submergence due to RSLR (Day and
Templet, 1989; Day et al., 1995; DeLaune et al., 1994; Nyman et al., 1993; Spalding and Hester, 2007).
The death of wetland vegetation often results, followed by peat collapse, erosion, and wetland loss
(DeLaune et al., 1994; Gough and Grace, 1999; Salinas et al., 1986; Visser et al., 1999; Webb and
Mendelssohn, 1996). Cumulative effects of hydrologic alterations are also a concern, given that the
existing project is believed to have contributed significantly to current wetland losses. Potential effects of
increased salinities on cypress-tupelo swamps and bottomland hardwoods on the Neches and Sabine
rivers at the upper margins of the study area have also been identified as significant potential impacts.

An associated issue is the deterioration of wildlife habitat and fishery nursery areas and the destruction of
fish and wildlife resources that could occur as a result of increased wetland loss. Persistent emergent
vegetation provides foraging, resting, and breeding habitat for a variety of coastal fish and wildlife
species. Detritus from coastal marshes also provides a source of mineral and organic nourishment for
organisms at the base of the food chain. The potential for proposed CIP impacts to oyster reef at Blue

Buck Point at the mouth of Sabine Lake was also identified.




1: Need For and Objectives of Action

All or portions of the following federally and State-protected lands contain sensitive habitats that may be
affected by the proposed CIP: the Sabine National Wildlife Refuge (NWR), the McFaddin NWR, the
Texas Point NWR, the J.D. Murphree WMA, the Lower Neches WMA, the Tony Houseman WMA, and
the Sabine Island WMA.

Potential impacts to threatened and endangered species are a concern, particularly dredging impacts to
endangered sea turtles. The offshore channel deepening and extension will require the use of hopper
dredges, which create particular hazards for sea turtles. Critical Habitat for the wintering piping plover is
present in the study area.

Concern has been expressed that the proposed CIP could increase tidal amplitude and increase damage
during storm surges by allowing the surge to inundate areas that have not been affected by previous
storms. Potential for increased Gulf shoreline erosion is also a concern. In recent years, high shoreline
erosion has caused substantial wetland losses on the Gulf shoreline from Texas Point westward to the
vicinity of Sea Rim State Park.

The public has also expressed concern that dredging for the proposed CIP and the placement of dredged
material will spread contaminated sediments or affect water quality. It is feared that new work dredging
will release contaminants from past industrial discharges into the water column, or that areas selected for
the beneficial use of dredged material could be polluted.

The beneficial use of dredged material to restore degraded marshes was encouraged by the public and
resource agencies. The following sites were specifically identified as areas that could benefit: Rose City
marsh, Bessie Heights marsh, Keith Lake marsh, marshes in the McFaddin NWR, east Sabine Lake
marshes, and the Gulf shoreline at Texas Point and Holly Beach. Construction of a bird island in Sabine
Lake was also suggested. The beneficial use of dredged material would reduce the need for new or
expanded PAs and reduce potential wetland impacts.

The proposed CIP, including the Gulf ODMDSs, could impact Essential Fish Habitat (EFH) for red drum;
brown, white, and pink shrimp; Spanish mackerel; and estuarine water column and mud/sand bottoms.
Potential effects to nursery and foraging habitat for economically important marine fishery species such
as spotted sea trout, flounder, Atlantic croaker, black drum, Gulf menhaden, striped mullet, and blue crab
also need to be evaluated for adverse effects associated with proposed water control structures.

It was suggested that environmental impacts as a consequence of the proposed CIP should be avoided if
possible. A lock at Sabine Pass, a sill or constriction at the mouth of Sabine Lake, and smaller water
control structures in the marshes east of Sabine Lake were suggested as methods to minimize or avoid
impacts. Conversely, other comments warned of the potential harmful effects of water control structures
that inhibit the movement of marine organisms into and out of intertidal marshes.
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1.4.3 Socioeconomic

The Ports of Port Arthur and Beaumont expressed concern over the socioeconomic effects of not
improving the SNWW. Both are concerned that the SNWW is close to reaching its capacity for vessel
traffic movement. It was urged that direct and indirect economic and social benefits of the SNWW be
fully evaluated.

Considerable concern was expressed by government agencies in Louisiana that the proposed CIP would
have adverse effects on their state’s environment while providing no economic benefits for Louisiana.
Officials at the West Calcasieu Port, Harbor, and Terminal District urged that navigation improvements
be evaluated on a regionwide basis, because channel improvements in Texas could put their facilities and
the Port of Lake Charles at a competitive disadvantage. Cameron Parish officials expressed support for
economic development that would benefit their constituents. Cameron Parish officials were also
concerned that lands suitable for commercial development at Sabine Pass were being considered for use
as PAs. Developable lands are limited on the Louisiana side of the SNWW, and all are needed to promote

economic development.

Jefferson County Drainage District #7 expressed concern that channel widening and deepening could
affect the structural integrity of the Port Arthur Hurricane Protection Levee, pump stations, and closure
structures. The Texas Department of Transportation (TxDOT) expressed concern that increased erosion
could adversely affect State Highways (SH) 82 and 87. Both are located immediately adjacent to the
SNWW and are affected by present channel bank erosion. Additional erosion of SH 87 could destroy the
only road access to the City of Sabine Pass.

The high concentration of petrochemical refineries and terminals in the study area means that a large
number of pipelines are also present. Local industries are concerned that these pipelines will be affected
by the proposed channel deepening and that they will be responsible for the cost of moving these
pipelines to accommodate the deeper channel.

Socioeconomic impacts on commercial fisheries are also a concern. A small, commercial shrimp fleet
operating out of Sabine Pass could be adversely affected if the proposed CIP adversely affects EFH.
There is also a concern that environmental impacts could adversely affect sport fishing, which is a
popular activity throughout the study area.

Several members of the general public expressed concern that the cost of this project will be large, that
benefits will not be sufficient to outweigh costs, and that costs will be passed on to taxpayers in the form
of higher taxes.

1.4.4 Historic Properties

There is concern that use of PA 5 will adversely affect public access to the Sabine Lighthouse, a National
Register property. A road around the perimeter of the PA is currently the only access route to the
Lighthouse. Changes or enlargements to this PA could limit or remove access to this historic property.
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Concern has also been expressed about the potential for proposed CIP improvements to affect the Sabine
Pass Battleground Park, Fort Griffin, and associated shipwrecks. These sites and shipwrecks are
associated with important battles during the U.S. Civil War.

1.5 PLANNING OBJECTIVES

The planning objectives of the proposed CIP include improvement in the efficiency of the deep-draft
navigation system and maintaining the ecological values of the area’s coastal and estuarine resources.
Economic efficiency would result from the passage of more fully loaded ships, a reduction in the need for
lightering and lightening, and a decrease in vessel delays. Protection of the area’s coastal and estuarine
resources would result from the beneficial use of dredged material and full compensation for unavoidable

environmental effects.
1.6 INTERAGENCY COORDINATION TEAM

An ICT comprising the Federal and State resource agency representatives from Louisiana and Texas was
established at the beginning of the study to advise the USACE on matters related specifically to the
environmental impact review. ICT agencies and representatives are listed in Table 1.6-1. Agencies were
asked to designate one official member who was authorized to speak for the agency and make decisions
in the group format. Representatives from other local and State agencies or governments also participated
in the ICT in an advisory capacity: Jefferson and Orange counties, Texas; Cameron and Calcasieu
parishes, Louisiana. The USACE ICT members ensured that decisions were made within the framework
of the USACE planning process and in compliance with Federal law and policy, including guidance such
as Planning in a Collaborative Environment (Engineer Circular [EC] 1105-2-409) and the Environmental
Principles (Engineer Regulation [ER] 200-1-5). Insofar as was possible, given the USACE planning,
policy, and schedule constraints, important decisions related to identifying and studying potential
ecological impacts, and identifying alternatives for compensatory mitigation were made by consensus
within the ICT. Toward the end of the planning study, remodeling and reanalysis were conducted by the
USACE to incorporate the effects of a revised plan of navigation improvements, the projected future rate
of RSLR, and future freshwater inflows. Because of schedule constraints, this modeling was performed
without ICT consultation. However, the results of this reanalysis were coordinated with the ICT, and no
changes in the recommended ecological mitigation plan resulted from the remodeling and reanalysis.

Technical work addressing specific environmental concerns or planning objectives was done by several
smaller workgroups whose members were taken from the ICT. Each of these workgroups and its purpose
is discussed separately below.

e The Restoration and Beneficial Uses Workgroup (RW) was created to develop ideas for
ecosystem restoration and the beneficial use of dredged material in the study area. Although
ecosystem restoration is not a study purpose, ideas for potential restoration projects were explored
by this workgroup. The RW also reviewed suggestions provided during the public workshops for
this purpose (Gulf Engineers and Consultants, Inc. [GEC], 2002).
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Table 1.6-1

SNWW ICT and Workgroup Participants

U.S. Army Corps of Engineers
Carolyn Murphy

Janelle Stokes

Paula Wise

Robert Hauch

Gloria Appell

John Baker

John Otis

Nancy Young

John Damm

Jackie Lockhart

Ed Reindl

Baldev Mann

Seth Jones

Kristy Morten

Frank Garcia

Richard Tomlinson
Lizette Richardson
Volker Schmidt

Gary Brown, ERDC
Steve Maynord, ERDC
Nana Parchure, ERDC
Mark Gravens, ERDC
Rao Vemulakonda, ERDC
Robert McAdory, ERDC

Sabine Neches Navigation District
Tom Jackson

Randall Reese

Clayton Henderson

U.S. Environmental Protection Agency
Mike Jansky

Barbara Keeler

Jim Herrington

Renee Ballew

Kenneth Teague

Phillip Crocker

Texas General Land Office
Dennis Rocha

Tammy Brooks

Juan Moya

Texas Parks and Wildlife Department
Woody Woodrow

Jamie Schubert

Jim Sutherlin

Mike Rezsutek

Terry Stelly

Jerry Mambretti

Jim Tolan

Nathan Kuhn

Texas Water Development Board
Barney Austin
Junji Matsumoto

Texas Commission on Environmental Quality
Robert Hansen

Texas Department of Transportation
Raul Cantu

Sabine River Authority of Texas
Jack Tatum
Gerard Sala
John Payne

Louisiana Department of Natural Resources
Gerry Duszynski

Kirk Rhinehart

Kyle Balkum

Dan Llewellyn

Steven Gammill

Louisiana Department of Environmental Quality
David Daigle
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Table 1.6-1, cont’d

U.S. Fish and Wildlife Service Louisiana Department of Wildlife and Fisheries

Phil Glass Fred Dunham

Darryl Clark Kyle Balkum

Andy Loranger Michael Harbison

Dean Bossert

Pat Walther PBS&J

Chris Pease Martin Arhelger

Steve Reagan Dave Buzan

Roy Walter Kathy Calnan

Brian Cain Andy Labay

Donna Anderson Eric Monshaugen
Tony Risko

U.S. Natural Resource Conservation Service Lisa Vitale

Eddie Seidensticker
Turner Collie & Braden
National Marine Fisheries Service Georganna Collins
Rusty Swafford Carrie Eick
Richard Hartman

o The Hydrodynamic and Salinity Modeling Workgroup (MW) provided data to assist the
hydrodynamic salinity (HS) modeling and verification process and reviewed modeling results as
part of the impacts evaluation. The modeling was conducted by the USACE’s Engineer Research
and Development Center (ERDC), reported in Brown and Stokes (2009).

e The Contaminants Workgroup (CW) evaluated water and sediment quality associated with the
proposed CIP, including characterization of existing conditions in the project area and the results
of physical and chemical analyses conducted. This evaluation is reported in PBS&J (2004a,
2004Db).

o The ODMDS Workgroup (OW) was created to advise in the preparation of the Site Designation
FEIS for the proposed ODMDSs. The OW reviewed existing data, recommended additional
studies, reviewed the results of physical, chemical, and biological analyses, and reviewed the
ODMDS FEIS, which is attached to this FEIS as Appendix B.

o The Habitat Evaluation Workgroup (HW) reviewed and classified existing habitat, performed
field evaluations to document existing conditions, and developed and applied procedures for the
prediction of without and with-project conditions using the Wetlands Value Assessment (WVA)
ecological model. The HW also reviewed results of the ecological modeling and report, which is
provided as Appendix C to the FEIS.

1.7 RESOURCE MANAGEMENT OPPORTUNITIES

Dredged material is now viewed as a regionally significant resource that can be put to positive use, rather

than a waste by-product of channel improvements. The principles of Regional Sediment Management
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(RSM) were applied to ensure that the dredged material arising from the SNWW CIP would be viewed as
valuable resource, integral to economic viability and environmental sustainability of the region (Martin,
2002). In developing the DMMP for the project, this study searched for opportunities to achieve savings
by coordinating projects, identified opportunities for beneficial use, and sought ways to contribute to
coastal watershed goals related to sediment management. The large quantities of dredged material that
would be generated by the proposed CIP created an ideal opportunity for the exploration of the beneficial
use of dredged material. A series of public workshops and extensive ICT consultation evaluated a wide
array of opportunities to use dredged material beneficially (GEC, 2002; Turner Collie & Braden, 2003).
Potential uses of dredged material that were evaluated for this study included estuarine hydrologic and
habitat restoration and ways to keep sediment in the system such as Gulf shoreline nourishment and
offshore feeder berms. A complete description of alternatives for regional sediment management of the
SNWW CIP dredged material is provided in Chapter 2.




2.0 ALTERNATIVES

This chapter is divided into five sections. The first discusses the history and process used in formulating
alternatives that address planning objectives. Section 2.2 presents the preliminary screening of
nonstructural and structural alternatives; the comparison of detailed structural alternatives follows in
Section 2.3. Section 2.4 summarizes the results of the detailed screening and provides a full description of
the Preferred Alternative. Section 2.5 describes and evaluates alternatives for the management of dredged
material arising from construction and maintenance of the Preferred Alternative, and the incremental
impacts and benefits of the DMMP. Placement features include beneficial use features, upland placement
areas, and ODMDSs.

2.1 HISTORY AND PROCESS FOR FORMULATING
ALTERNATIVES

The FFR, to which this FEIS is attached, provides a detailed description of the analysis of alternatives;
however, a summary of this process is provided below. In this analysis, different ways of addressing
identified problems, needs, and concerns were systematically evaluated while considering environmental
factors. A three-phased screening process was used to identify the Preferred Alternative: 1) preliminary
alternatives screening; 2) second screening; and 3) detailed evaluation of final alternatives. During
preliminary screening, the expected “No-Action” Alternative was developed for comparison with other
alternatives. This alternative was carried through the subsequent planning phases for comparison to other
alternatives. Nonstructural and structural alternatives that could address planning objectives were also
developed. The nonstructural alternatives evaluated the use of a VTS to alleviate transportation efficiency
and safety concerns, the relaxation of existing pilot rules, and an alternative mode of commodity
transport. For the structural alternatives, a wide array of structural channel improvements was evaluated.
Over 120 different combinations of various depths and widths were analyzed during the preliminary
screening. In the second phase, a more detailed evaluation of screened alternatives was performed. The
final channel widths were determined during the second screening. With the exception of selective
widening or bend easing in a few areas, no changes were made to the existing width of inshore navigation
channels; the width of most of the offshore navigation channels and proposed extension were reduced
from the existing width of 800 to 700 feet. Six channel depths (45, 46, 47, 48, 49, and 50 feet) with the set
channel widths and from three to eight potential turning/anchorage basins on the Neches River Channel
(Figure 2.1-1) were selected for the final detailed analysis. In accordance with the USACE Actions for
Change initiative (USACE, 2006a), potential risks and uncertainties related to engineering, economic, and
environmental analysis were evaluated throughout the alternatives analysis. Descriptions of these risks are

discussed in the FEIS topic areas to which they relate, and they are also summarized in the FFR.

An economic evaluation of various deepening and widening alternatives was conducted to identify
alternatives that maximized National Economic Development (NED) benefits. This evaluation is
presented in detail in the FFR; only a brief summary is provided here. Project benefits were based on

reductions in transportation costs generated from more-efficient vessel loading and from reductions in
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vessel delays. Benefits and costs were calculated for Port Arthur and Beaumont depth alternatives of 43,
45,47, 48, 50, 52, and 55 feet, and for other separable elements of the proposed CIP. The initial selection
of the widening alternatives to be evaluated was based upon the results of a vessel simulation model
conducted by the ERDC with input from the Sabine Pilots Association. The alternatives were
subsequently screened based upon comparison of associated vessel delay costs and the initial construction
cost estimates. Channel widening and turning anchorage basin benefits for deep-draft traffic were also
evaluated by estimating benefits from delay reductions using an economic traffic model developed by the
ERDC. Ecological mitigation costs for the six depth alternatives were interpolated based upon changes in
salinity. The detailed evaluation of final alternatives concluded with the selection of a Preferred
Alternative. Detailed evaluations of alternatives for the management of dredged material and the
mitigation of ecological impacts were then performed for the Preferred Alternative. This evaluation
concluded with the development of a DMMP and an ecological mitigation plan. The DMMP includes
measures in which dredged material is used to restore wetland habitat, avoiding and offsetting impacts of
the Preferred Alternative. The evaluation of alternatives for the management of dredged material and the
recommended placement plan are described later in this chapter. The evaluation of mitigation alternatives
that compensate for remaining unavoidable impacts to significant habitats and resources, and the
recommended mitigation plan are described in Chapter 5 of this FEIS. Least-cost analyses of dredged
material placement and an incremental cost analysis of mitigation alternatives were conducted to select

recommended placement and mitigation measures; these analyses are presented in the FFR.

2.2 PRELIMINARY AND SECOND SCREENING
2.2.1 No-Action Alternative

The No-Action Alternative forms the basis against which all other alternative plans are measured. Under
the No-Action Alternative, the Federal Government and the non-Federal sponsor would not implement
the proposed CIP and the objectives of improving the navigational efficiency of the waterway would not
be met.

It is expected that imports of crude oil and petroleum products would continue to expand to keep pace
with the predicted national need for these products and the projected continuing declines in U.S.
production. Vessel trips would increase to accommodate the higher imports, and higher costs associated
with the current lightering and vessel movement limitations would continue. Increased vessel trips would
exacerbate the existing channel bank erosion caused by vessel wakes in the confined channel reaches of
the SNWW. It is projected that the existing trend in wetland losses would accelerate due to RSLR and
altered hydrology and salinity levels caused by the existing SNWW navigation channels, the GIWW, and
canals, levees, and water control structures associated with oil and gas exploration and production,
logging, fishing, and hunting lands.

The No-Action Alternative would retain the 40-foot SNWW navigation channel with no improvements.
The current channel dimensions do not allow the existing fleet to use the channel efficiently. Ships are
limited by the current channel depth and width and safety limitations that result in one-way and daylight-
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only sailing restrictions. The need to lighter products and/or light load vessels increases overall vessel
trips and shipping costs, and decreases the efficiency of the vessels using the waterway. The waterway is
often congested because of frequent movements of lightered vessels carrying petroleum products from the
Gulf to refineries on the Neches River Channel, and because of barge through-traffic using the GIWW.
Vessels are now wider, placing limitations on the combined beam widths and drafts for vessel meetings
on the waterway. Historically, casualty incidents on the SNWW channel are very low, due in large part to
existing pilot rules that minimize the probability of incidents involving deep-draft vessels. Existing and
proposed LNG facilities on the Sabine Pass Channel and Port Arthur Canal are subject to strict USCG
regulations and to local pilot rules that prevent LNG vessels from meeting other vessel traffic. Increases
in both inland barge and deep-draft vessel traffic along the waterway are expected to increase overall
congestion and the likelihood of accidents. However, since the overall rate of casualty incidents is very
low, the number of additional accidents in the future would also be low.

The No-Action Alternative would continue disposal activities for maintenance material from the 40-foot
project in conformance with most, but not all, existing practices. In the FFR, the DMMP for the No-
Action Alternative (the future without-project [FWOP] condition) is referred to as the Base Plan. The
Base Plan forecasts disposal facility needs for all material that would be generated by maintenance
dredging of the existing 40-foot project over a 50-year period of analysis. The 50-year analysis
determined that additional capacity in upland PAs would be required, and it identified a least-cost
beneficial use (BU) feature (the Gulf Shore BU Feature) that should be adopted as part of the Base Plan.
The Gulf Shore BU Feature has also been included in the DMMP for the Preferred Alternative; it will be

treated as a general navigation operation and maintenance (O&M) component.

No differences from existing offshore placement activities were identified for the Base Plan. The offshore
channels (Sabine Bank Channel, Sabine Pass Outer Bar, and Sabine Pass Jetty Channel) would be
maintained with a hopper dredge, and approximately 162 million cubic yards (mcy) of material would be
placed in the four existing ODMDSs (sites 1-4). Bed sediments in the offshore channels vary from
4.3 percent sand and 95.7 percent silt plus clay in the Sabine Pass Outer Bar Channel to 24.3 percent sand
and 75.7 percent silt plus clay in the Sabine Bank Channel (Parchure et al., 2005). These sites have
sufficient capacity for the 50-year period of analysis as they are located in a dispersive environment
where dredged material does not accumulate.

For the inshore Sabine Pass Channel, a cost analysis of placement alternatives in the FFR resulted in a
change from traditional upland placement practices involving PA 5. Rather than placing all of the
maintenance material from this channel into upland PA 5, the potential beneficial use of material from the
channel section closest to the coast (Section 5) was evaluated to determine whether it could be used to
nourish the Gulf shoreline on both sides of Sabine Pass (Gulf Shore BU Feature). Material from Section 6
of the Sabine Pass Channel would continue to be placed into PA 5 because the longer pumping distance
to the coast makes shore nourishment cost prohibitive. The cost analysis determined that the Gulf Shore
BU Feature is more cost effective than placing the material in the upland PA 5, and therefore it was
adopted as part of the Base Plan.
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Under the Base Plan, all of the inshore channels of the existing project (Sabine Pass Channel, Port Arthur
Canal, Sabine-Neches Canal, and the Neches River Channel) would continue to be maintained by
hydraulic pipeline dredge. Material from non-Federal dredging of private mooring and dock facilities
would also continue to be placed in upland PAs along with the material from the Federal project. Existing
management practices that utilize 16 upland PAs located adjacent to the channel from Sabine Pass to the
Beaumont Turning Basin would continue. To contain 229.4 mcy of material over the 50-year period of
analysis, the heights of existing PAs would be raised on a regular, recurring schedule in accordance with
existing SNWW management practices. One new PA in the middle reach of the Neches River Channel
(an expansion cell at PA 24A) would be needed to provide sufficient capacity for the period of analysis.
On average, bed sediments vary in the inland channels from 38.3 percent sand and 61.7 percent silt plus
clay in the Neches River Channel to 16.2 percent sand and 83.8 percent silt plus clay in the Port Arthur
Canal (Parchure et al., 2005). Beneficial use features are not included in the Base Plan for the inland
channels because the lack of suitable material makes construction and maintenance of containment levees
more expensive than placing the material in existing PAs. However, Section 204 projects would be
considered on a project-by-project basis if non-Federal sponsors express an interest in paying the
incremental cost for such projects.

2.2.2 Nonstructural Alternatives

2.2.2.1 Vessel Traffic Service

The existing VTS along the SNWW was evaluated as a nonstructural alternative. Although this service is
managed by the USCG and thus is not within the jurisdiction of the USACE, it was evaluated because it
appeared to be a potential alternative to structural plans. VTS was authorized by certain sections of the
Port and Waterways Safety Act of 1972; the Oil Pollution Act of 1990 made participation mandatory in
areas serviced by existing and future VTS (USCG, 2008a). The purpose of VTS is to provide active
monitoring and navigational advice for vessels in particularly confined and busy waterways. VTS is
designed to expedite ship movements, increase transportation system efficiency, improve all-weather
operating capability, and enhance vessel safety and marine environmental protection (SETWAC, 2007,
USCQG, 2008b).

The Vessel Traffic Center in Port Arthur became operational in 2005 and monitors every ship, vessel, or
boat that attempts to enter or leave the SNWW and the GIWW in the Port Arthur service area. Infrared
cameras, along with radar, radio-telephone reports from vessel operators, and satellite surveillance
sensors on towers along the SNWW allow VTS controllers to zoom-in on vessel activity at a moment’s
notice. The satellite-based Automatic Identification System (AIS), required by the Maritime
Transportation Security Act of 2002, assists the VTS by determining exactly what a specific commercial
vessel is carrying, along with its speed, dimensions, and destination. Most commercial vessels using the
waterway were required to have AIS equipment installed by the end of 2004 (Jackson, 2004). These
include power-driven vessels 66 feet in length or longer; power-driven vessels of 100 gross tons or more
carrying one or more passengers for hire; towing vessels 26 feet or longer while navigating all dredges

and floating plant likely to restrict or affect the navigation of other vessels; and all vessels required to
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participate in the Vessel Movement Reporting System. However, not all vessels are required to carry AIS;
in particular, pleasure crafts, fishing boats, and warships are exempt.

Currently, VTS Port Arthur is a voluntary system operated in accordance with existing VTS regulations.
Until rules regarding VTS Port Arthur are published, vessels are exempt from all VTS and Vessel
Movement Reporting System requirements, except the requirement for AIS continuous broadcasts. When
VTS Port Arthur is included in the VTS regulation, participation will become mandatory. At that time,
VTS Port Arthur will be authorized to designate temporary reporting points and procedures, impose
vessel-operating requirements, or establish vessel traffic routing schemes. During conditions of vessel
congestion, restricted visibility, adverse weather, or other hazardous circumstances, VTS may control or
manage traffic by specifying times of entry, movement, or departure to, from, or within a VTS area.

While the VTS will help congestion and improve safety to some degree, the USCG’s traffic management
role is limited to specific circumstances when the SNWW is congested or experiencing hazardous
conditions. The VTS assists vessel operators in making independent decisions regarding the safe
navigation of their vessels, for which they retain complete responsibility. In this sense, VTS should be
considered primarily a navigational aid, a tool for mariners to use along with numerous other tools to
facilitate safe navigation (USCG, 2008b).

2.2.2.2 Relaxation of Existing Pilot Rules

The SNWW is currently subject to transit rules that are needed for the pilots to safely guide large tankers
through the narrow channel. These transit rules or restrictions are agreed upon by the shipping industry,
supported by the USCG Captain of the Port Orders under the Ports and Waterways Safety Act of 1978, as
amended, and administered by the Sabine Pilots Association (2007). An agreement enforcing these rules,
dated January 12, 1981, will remain in force until the Sabine shipping industries, Sabine Pilots
Association, and USCG agree to its revision or modification.

The existing 700-foot-wide offshore reach of the SNWW channel does not have vessel-meeting
restrictions; however, in the narrower channel reaches, vessel-meeting restrictions are currently imposed.

A general overview of the transit rules are:

e Daylight only sailing restrictions applied in specific reaches for vessels that exceed certain DWT,
length, and breadth criteria.

e No meeting during nighttime sailing for vessels exceeding a given draft limitation.

e No meeting during either day or night, applied to vessels by DWT, length, breadth, and draft
combinations.

Relaxation of the existing pilot rules for the waterway was considered as a nonstructural alternative early
in the planning process. However, due to concerns about vessel handling and associated safety and that
vessels utilizing the waterway are wider than those using the channel even 5 to 10 years ago, the Sabine
Pilots Association would not consider relaxing the rules. The expectation for the with- and without-
project future is that pilot rules will continue to limit the possibility of vessel meetings in the Sabine-
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Neches Canal reach and that both vessel and shallow-draft tow movements will be scheduled through
both VTS and communication between vessel pilots.

While vessel traffic is expected to increase under both the No-Action and future with-project (FWP)
conditions, increases with a deeper channel are projected to be slightly lower because channel
improvements will allow more deep-draft cargo to be carried with fewer vessel trips. Associated
reductions in deep-draft vessel traffic would thereby serve to reduce the probability of casualties.
However, since casualty occurrences in the SNWW are rare, the proposed improvements would not have
a discernible effect on casualty rates. For LNG vessels, USCG safety rules will be the same with or
without a deepened channel.

2.2.23 Alternative Mode of Commodity Transport

Offshore oil terminals were evaluated as an alternative mode to landside port delivery of crude petroleum.
Three offshore terminal alternatives were considered in the analysis, one existing and two proposed. The
decision to use an offshore terminal instead of lightering or constructing a deeper channel is complicated
but largely depends on the relative cost per ton, relative market volumes, and facility accessibility. While
a quantitative analysis of a LOOP alternative is beyond the scope of USACE planning study, the overall
infrastructure requirements were examined to the extent possible. Pipeline capacities and necessary
expansions were identified, and the reasons for current and past choices were evaluated as were
expectations about future interest.

The existing offshore terminal, the LOOP, is America’s first and only deepwater port. LOOP is presently
operating at capacity and has been since 2005. In addition to new customers brought on due to
infrastructure damages associated with the 2005 hurricanes, recent increase in the LOOP is tied to
utilization associated with domestic production in the U.S. Gulf. Present use of LOOP consists of
Louisiana-based refineries and U.S. Gulf Coast state domestic offshore production interests. LOOP’s
existing base of customers use it as one of several options for delivering crude oil to their Gulf Coast
refineries. Access to LOOP for the SNWW market would require substantial investment as SNWW crude
oil import volume nearly equals LOOP’s capacity. LOOP’s design capacity of 1.4 to 1.8 million barrels
per day is only marginally higher than SNWW 2003 to 2005 crude petroleum import volume, which
ranged from 1.1 to 1.3 million barrels per day (USACE, 2007a). The investment necessary for LOOP to
process SNWW’s entire crude petroleum throughput would require a doubling of capacity.

While all of SNWW’s crude oil could not currently transfer to LOOP, some tonnage could be diverted.
The SNWW users continue to consider LOOP along with other alternatives; however, continued practices
suggest that LOOP is not a cost-effective alternative to the existing SNWW practice of its land-based
ports. The volume of potential diversions depends upon various ranges of LOOP expansion or
construction of a new facility. The large fixed cost of expansion, and associated financing costs,
necessitate participation by a consortium of companies. The SNWW industries have not found the option
of investing in LOOP, and the necessary associated infrastructure expansions, to be a cost-effective
alternative to existing practices of either direct shipment or offshore lightering. The lack of incentive has
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remained since the 1970s. An additional variable pertinent to the current evaluation is that LOOP would
appear to be a less attractive cost option when compared to lower shipping costs that the SNWW
improvement project is expected to provide.

LOOP is located offshore of Grande Isle, Louisiana, in 110 feet of water. Grande Isle is 302 miles east of
Port Arthur and Beaumont. LOOP was organized in 1972 as a Delaware corporation and converted to a
limited liability company in 1996. Marathon Ashland Pipe Line LLC, Murphy Oil Corporation, and Shell
Oil Company are LOOP’s owners. LOOP is the only port in the U.S. capable of offloading deep-draft
tankers known as Ultra Large Crude Carriers (ULCC) and Very Large Crude Carriers (VLCC). Along
with offloading crude from VLCCs, LOOP also offloads smaller tankers. LOOP consists of three single-
point mooring buoys used for the offloading of crude tankers and a marine terminal consisting of a two-
level pumping platform and a three-level control platform.

A 48-inch-diameter pipeline connects the LOOP Marine Terminal located 23 miles offshore in the Gulf to
the Clovelly, Louisiana, storage facilities. Clovelly is approximately 260 miles east of the SNWW Port
Arthur and Beaumont facilities. Four pipelines connect the onshore storage facility to refineries in
Louisiana and along the Gulf Coast. The Clovelly facility provides interim storage for crude oil before it
is delivered via connecting pipelines to refineries on the Gulf Coast and in the Midwest. The oil is stored
in eight underground caverns leached out of a naturally occurring salt dome. In 1996, one cavern was
dedicated to the production streams coming in from the deepwater Gulf.

The domestic offshore crude oil system uses the same distribution system used by the foreign barrels. The
caverns are capable of storing approximately 50 million barrels of crude oil (a barrel of oil is equal to 42
U.S. gallons). In addition, LOOP has an aboveground tank farm consisting of six 600,000-barrel tanks.
LOOP operates the 53-mile, 48-inch LOCAP pipeline that connects LOOP to CAPLINE (Amoco
Cushing-Chicago Pipeline Company) at St. James, Louisiana. CAPLINE is a 40-inch pipeline that
transports crude oil to several Midwest refineries. St. James is 227 miles east of Port Arthur and
Beaumont. LOOP is connected to over 50 percent of the U.S. refinery capacity and has offloaded over
7 billion barrels of foreign crude oil since its inception.

LOOP is designed to handle 1.4 million barrels per day, but depending on the sizes of ships being
serviced, it can handle 1.8 million barrels per day. The variance relates to the pumping rates of the tankers
using the facility. Larger tankers tend to have faster pumping rates, with some capable of pumping
80,000 barrels per hour. Smaller tankers may only be able to pump 35,000 barrels per hour. When fully
operational, LOOP is generally the largest point of entry for crude oil imports into the U.S. About
13 percent of all waterborne foreign imports pass through LOOP each day. Again, LOOP’s design
capacity of 1.4 to 1.8 million barrels per day is only marginally higher than the SNWW 2003 to 2005
crude petroleum import volume, which ranged from 1.2 to 1.4 million barrels per day. Of the SNWW’s
approximate 1.3 million barrels per day import volume, terminals on the SNWW transport approximately
400,000 barrels per day of waterborne crude oil via pipelines to inland refineries including refineries in
Texas, Louisiana, Oklahoma, Ohio, Arkansas, and Kentucky (Martin Associates, 2006). In total, the
SNWW delivers approximately 12 to 16 percent of the crude oil supplied to domestic refineries east of
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the Rockies. Refineries supplied via the SNWW provide transportation fuels and other products to
consumers along the Gulf Coast, East Coast, and in the Midwest regions. The SNWW ports presently
receive about 1 percent of their daily input through LOOP. Additional offshore and landside infrastructure
would be necessary for an increase in volume to take place.

Although there are some competing markets, the SNWW and LOOP generally serve parallel markets,
with LOOP consistently processing very large volumes and SNWW serving relatively smaller parcels.
The sizes of the VLCCs using LOOP typically exceed 300,000 DWT, whereas the maximum-sized
vessels using the SNWW are 175,000 DWT. The maximum design draft of these vessels is 55 feet or less.
The minimum-sized crude oil tankers using the SNWW are in the 70,000 to 80,000 DWT range and have
design drafts between 40 and 48 feet. LOOP’s foreign petroleum imports are from the Middle East,
whereas the SNWW’s market consists of direct shipments from Mexico and Venezuela and lightened
mother vessels and shuttles. It has been noted that the cost effectiveness of LOOP lessens for small vessel
sizes. The SNWW has the ability to serve a more general market and range of users. In discussions with
local port and oil industry personnel, it is noted that LOOP and similar proposals serve crude petroleum
but do not serve a full range of petroleum and bulk cargoes that use the SNWW.

The most-immediate obstacle to increased use of LOOP or a new offshore facility is lack of major
limitations for direct connection from LOOP to SNWW. A marginal increase in the SNWW’s use of
LOOP from its present 1 percent share would require LOOP pipeline connection modifications involving
multiple pipelines and multiple companies. Such an investment may generate the necessity for higher
throughput charges, which, in turn, may make access less cost effective than in the past. An industry
analyst noted that, to a large extent, the companies demand that each segment, including pipeline
transportation, stand on its own economically (Rabinow, 2004). The long-term availability of LOOP since
the 1970s and low participation by the SNWW companies indicate that LOOP and new offshore terminal
proposals have not provided the market utilization incentives for significant shares of the SNWW crude
oil to shift towards these alternatives. The long-term trend is for domestic refining capacity to become
more concentrated in regional centers and for imports of petroleum products to grow. This trend is
evident with the SNWW with crude oil import tonnage exceeding that of any other U.S. port and being
equal to LOOP. Imports of refined products and partially refined crude oil have grown significantly as
have the use of draft-constrained vessels for transporting these cargoes.

In 2001, construction of a new terminal (called the Bulk Oil Offshore Transfer System, or BOOTS)
offshore of Sabine Pass, Texas, was proposed. The relatively long distance from LOOP to the SNWW
and the need for additional infrastructure suggest that a facility closer to the SNWW would be an
attractive alternative to LOOP for SNWW channel improvements. However, the BOOTS facility has not
yet been constructed, and the regulatory permit application is inactive. The USCG has had no update on
the proposal and does not expect a submittal. At the present time, the potential user of the proposed
project is the terminal proponent. They noted that their participation as sole supporter is not feasible
financially. It was specifically noted that their feedstock needs were not sufficient to finance the
expansions to LOOP.




2: Alternatives

The BOOTSs project proponent was contacted, and it was found that a new location farther down the
Texas coast near Freeport is presently being considered. Access by the SNWW refineries to the proposed
Texas Offshore Ports System (TOPS) would have advantages over LOOP. There is an existing pipeline
from Freeport to Texas City; however, its connection to Port Arthur would necessitate a new pipeline
from Texas City to SNWW, a distance of approximately 75 miles. Industry indications are that the use of
an offshore Freeport terminal would not serve as the exclusive supplier, just as LOOP is not the exclusive
supplier for the Louisiana markets. TOPS would reduce the vessel traffic on the Neches River by
reducing the number of shuttle vessels coming into the SNWW from the offshore lightering zone.
However, a disagreement among the partners recently led to the withdrawal of two of the three companies
from the partnership.

In a general discussion with industry, a representative noted that offshore oil terminal projects surface
periodically, but the cost of these alternatives keeps them from moving beyond the initial planning stage.
It is noted that the attractiveness of offshore alternatives over existing use of the SNWW is diminished by
its ability to only serve one commodity (i.e., crude petroleum). It was added that the various crude oil
blends and grades of oil introduce a range of additional concerns that add to throughput costs. The
pipelines and associated infrastructure requirements vary between potential users, and mingling of
products and grades of crude is complex and difficult to facilitate. The construction of an offshore
terminal that can meet the needs of various users is a challenge with the costs to realize multiparty usage
creating an impasse to these proposals moving beyond the initial planning stage. Recognition of the cost
of multiple pipelines necessary to meet the needs of the large base of customers necessary to finance these

project alternatives has resulted in a stalemate in the decision process.

Expansion of LOOP, construction of a new offshore facility such as BOOTS or TOPS, or an unloading
terminal along the Sabine Pass or Port Arthur Canal reaches would reduce the vessel traffic on the Neches
River. The reduction in ship traffic resulting from LOOP, BOOTs, or TOPS would reduce the economic
viability of the SNWW deepening and widening project. However, past and present trends in
infrastructure and fleet investments indicate that industry intends to continue using the Neches River
Channel. An increase in the number of specially designed SNWW vessels was recently completed by one
company, and another has invested in Neches River dock modifications for the larger “Aframax™ and
“Suezmaz” vessels. The focus of immediate private-sector petroleum vessel investments is concentrated
on SNWW improvements rather than offshore or on the Sabine Pass Channel or Port Arthur Canal.
Ongoing consultation with industry continues to show that commitments to offshore terminal investment
have not materialized. During the 30 years since LOOP has become operational, several Texas Gulf Coast
channel improvement projects have been completed and the benefits have been accrued. Offshore
terminals would not accommodate products other than crude oil, and a significant proportion of benefits
for the Neches River Channel project improvement are from refined petroleum products. The offshore
terminal was found not to meet the efficiency objective for all waterway users as it addressed the needs of
only one user and commodity (crude oil). For these reasons, this alternative was eliminated from further

consideration.
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2.2.3 Structural Alternatives

Six different channel depths (43, 45, 48, 50, 53, and 55 feet) were evaluated in combination with several
different widening scenarios during preliminary and second alternatives screening. Widening the upper
reaches of the SNWW to 500 feet through the Port of Beaumont was evaluated, as were selective
widening alternatives of different widths for specific reaches. This analysis resulted in over 120 variations
of alternative depths and widths. Costs were estimated for all of these variations and compared to benefits
during this initial screening process. An incremental analysis of benefits for separable elements of the
project was also conducted. Preliminary analysis indicated that approximately 65 percent of the project
benefits were associated with the upstream Beaumont area and 35 percent with the Port Arthur area;
therefore, continuing improvements up the Neches River to Beaumont was economically justified. The
initial screening determined that depths of 45 feet and greater had higher net excess benefits than depths
less than 45 feet. The initial analysis also showed slightly higher net excess benefits for the 52-foot and
55-foot depths than for depths between 45 and 50 feet. However, because the rate of change in net excess
benefits for depths over 50 feet was relatively small, and due to the non-Federal sponsor’s budget
constraints, only depths between 45 and 50 feet were advanced for final screening. Ecological benefits
and mitigation costs were not calculated for the 120 plus variations during the preliminary and second
screening. However, the array of structural improvements was assessed for potential effects to the

environment in a nonquantitative manner.

Deepening and widening combinations that were evaluated during preliminary screening are listed below.

e Maintain existing 40-foot depth with 500-foot width, and 3 existing turning basins, to Port of
Beaumont;

e Deepen the entire waterway from the Gulf to the Port of Beaumont at depths of 43, 45, 48, 50, 53,
and 55 feet with an extension of the Entrance Channel ranging from 5 to 25 miles in length and
no widening;

e Deepen the entire waterway, considering the various depths (43, 45, 48, 50, 53, and 55) with an
extension of the Entrance Channel ranging from 5 to 25 miles in length, and widen the Sabine-
Neches Canal to Beaumont to match the 500-foot-wide channels in the lower reach;

e Deepening but not widening of the Taylor Bayou Channels and Basins at the various depths (43,
45, 48, 50, 53, and 55).

Two of the preliminary structural alternatives were found to be infeasible due to technical, economic, and

environmental constraints, and were therefore not advanced into the second screening;:

e Widening the entire existing channel from Sabine Pass to the Port of Beaumont, at widths varying
from 500 to 700 feet, was found to be infeasible because a widening-only alternative would not
provide the additional draft needed to increase navigation efficiency for the largest number of
waterway users. In addition, this alternative would have had significant ancillary effects such as
the destruction of large amounts of emergent land and wetlands, the disruption or displacement of
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a large number of existing docks and berthing facilities, the relocation of bridge supports for
existing highway bridges, and the creation of many new PAs.

e Selective widening only (widening only certain reaches of the channel) was eliminated because it
would provide even fewer navigation benefits than the widening-only alternative discussed above

During the second alternatives evaluation, several widening combinations were evaluated. Each of the
following was evaluated for deepening options of 43, 45, 48, 50, 53, and 55 feet with an extension of the
Entrance Channel from 8 to 16.5 miles.

e Maintain existing 500- to 400-foot width of the inshore channels to Port of Beaumont at depths of
45, 48, and 50 feet;

e Reducing the deepened Sabine Bank Channel from 800 feet wide to 700 feet wide through the
end of the extension channel;

e Selective widening (600- and 700-foot widths) from Sabine Pass Channel station 180+00 to Port
Arthur Canal station 275+00 (long reach);

o Selective widening (600- and 700-foot widths) from Sabine Pass Channel Station 265+00 to Port
Arthur Canal Station 85+00 (short reach);

e Selective widening (500-, 600-, and 700-foot widths) in the Sabine-Neches Canal;

e Selective widening (600- and 700-foot widths) in the Neches River Channel. Deepening and
widening of the Taylor Bayou Channels and Basins;

e Constructing a 12-foot-deep by 150-foot-wide barge shelf from the Port Arthur Junction Area to
the mouth of the Neches River; and

e Adding various combinations of up to eight turning basins and/or anchorage basins on the Neches
River Channel.

Several of these alternatives were eliminated at the conclusion of the second screening. The alternative
mode of commodity transport (LOOP and BOOTS) and the VTS alternatives would help with improving
safety along the existing channel (by reducing vessel traffic or better managing the traffic). However,
these alternatives do not address the navigational efficiency of the waterway and would not allow the
vessels utilizing the channel to load more fully. The potential relaxation of the current transit rules by the
pilots was evaluated but screened out as not implementable because the pilots do not support this course
of action. Therefore, all of the nonstructural plans were eliminated from further consideration. The
widening alternatives included widening of the Sabine Pass and Port Arthur Canal channel from 500 to
700 feet. Although the widening in combination with the deepening of the channel was economically
justified, the widening alone did not provide a benefit to cost ratio equal to or greater than 1.0. Therefore,
the widening alternative for this reach was not an incrementally justified feature and was eliminated from

further evaluation. Depths less than 45 feet and greater than 50 feet were also eliminated from further
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screening, because the economic analysis indicated that the NED depth was likely between 48 and
50 feet.

In summary, since structural alternatives (e.g., deepening the channel) were the only alternatives that
would fully address the project objective of navigational efficiency, only the No-Action Alternative and
some structural alternatives for improvements to the SNWW navigation system were carried forward for
detailed analysis. Among all of the structural alternatives, only six depths (45, 46, 47, 48, 49, and 50 feet)
were carried forward into detailed evaluation.

23 EVALUATION OF FINAL ALTERNATIVES
2.3.1 Alternatives Advanced for Final Screening

At the conclusion of the second screening, only the No-Action Alternative and six structural alternatives
for improvements to the SNWW deep-draft navigation system were advanced into detailed screening. The
barge shelf alternative was dropped from further consideration when implementation of the VTS
improved communication between deep-draft vessels and barges, thereby providing a nonstructural
solution for the barge shelf. The three nonstructural alternatives for deepening the deep-draft channel had
been eliminated from further consideration, as described above. Structural alternatives evaluated during
this final screening phase are listed below. Comparative channel dimensions and dredging quantities are
provided in Table 2.3-1.

e Deepening the SNWW to Beaumont to 45, 46, 47, 48, 49, or 50 feet (Alternatives A through F,
respectively, in Table 2.3-1) with an extension of the Entrance Channel ranging from 8 to
16.5 miles in length, a 700-foot-wide Sabine Bank and Extension Channel, and deepening and
widening the Taylor Bayou Channels and Basins.

Adding various combinations of up to eight turning basins and/or anchorage basins to the 45-, 46-, 47-,
48-, 49-, and 50-foot Neches River Channel deepening alternatives (Alternative G).

2.3.2 Comparison of Alternatives and Selection of the Preferred
Alternative

The selection of the Preferred Alternative (Alternative D) from the alternatives listed above was based
upon a comparison of economic, engineering, environmental, and socioeconomic factors presented in
Table 2.3-1. The economic analysis presented in Chapter V of the FFR identified the alternative described
below as the plan that maximizes net excess benefits for deepening the SNWW. The Preferred Alternative
is called the Selected Plan, and ultimately, the Recommended Plan, in the FFR. The Preferred Alternative,
presented as the last alternative in subsection 2.3.1, is described in detail below:
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Table 2.3-1

SNWW Alternatives Comparison Table

Screened Alternatives Analysis Matrix - Potential Impacts to Evaluation Criteria

Note
Column Letter is for reference
in this table ONLY

No-Action Alternative

Alternative A

Alternative B

Alternative C

Alternative D (Preferred
Alternative)

Alternative E

Alternative F

Alternative G

ALTERNATIVES

Maintain existing 40-foot-deep by 800-foot-
wide by 22-mile-long Sabine Bank and Outer
Bar Channels, transitioning to 500 feet wide in
the Sabine Pass Jetty Channel, and 400-x-40-
foot-deep channel to Beaumont

45-Foot Channel to Beaumont with an 8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins.

46-Foot Channel to Beaumont with a 9.7-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

47-Foot Channel to Beaumont with a 11.4-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

48-Foot Channel to Beaumont with a 13.2-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

49-Foot Channel to Beaumont with a 14.8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

50-Foot Channel to Beaumont with a 16.5-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

Up to eight Neches River Turning and
Anchorage Basins

PLAN COMPARISON

Construction Dredging Note: All

totals in this section are approximate

Inshore SNWW Navigation

Channels and Basins None 35.1 mey 41.9 mey 48.8 mcy 54.4 mey 61.3 mcy 67.2 mecy 8.2 mey
2$::; SNWW Navigation None 29.2 mey 33.8 mey 38.4 mey 43 mey 48.6 mey 54.1 mey NA
Total NA 64.3 mcy 75.7 mey 87 mcy 98 mey 109.9 mcy 121.3 mey 8.2 mey
Maintenance Dredging (50-year plan) Note: All totals in this section are approximate

Qﬁ:ﬁ;ﬁ.ﬁ?ﬂaﬁzigm” 245 mey 249 mey 258.4 mey 267.6 mey 280.6 mcy 289.9 mey 295 mey 8.4 mey
g:::r?gf SNWW Navigation 161 mey 332.8 mey 345.1 mey 357.2 mey 369.8 mcy 382 mey 394.2 mey 0.0 mey
Total 407 mey 581.8 mcy 603.5 mcy 624.8 mey 650.4 mcy 671.9 mey 689.2 mcy 8.4 mcy

Dredged Material Placement (50-year plan)

Upland PAs

16 existing PAs with periodic raising of
containment levees.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

16 existing PAs with higher containment
levees; new cells at existing PAs (18A and
24A).

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative; marginal
additional quantities already provided for in
upland PAs.

Neches River Beneficial Use (BU)
Feature

None. No suitable new work material available
to construct containment levees.

New work and maintenance material quantities
expected to be lower than Preferred
Alternative, marginally reducing size of
Neches River BU Feature.

New work and maintenance material quantities
expected to be lower than Preferred
Alternative, marginally reducing the size of the
Neches River BU Feature.

New work and maintenance material quantities
expected to be lower than Preferred
Alternative, marginally reducing the size of the
Neches River BU Feature.

New work material is used beneficially to
construct this BU feature at Rose City, Bessie
Heights, and Old River Cove.

No material from the offshore channels would
be used beneficially.

New work and construction material quantities
expected to be higher than the Preferred
Alternative.

Increasing size of BU feature is unlikely since
there are limited areas remaining near the
channel that would be least-cost placement
alternatives.

New work and construction material quantities
expected to be higher than the Preferred
Alternative.

Increasing size of BU feature is unlikely since
there are limited areas remaining near the
channel that would be least-cost placement
alternatives.

Material quantities from the turning/anchorage
basins would be used beneficially, but
quantities are so small that they would not
significantly affect size of the size of the
Neches River BU Feature.

Gulf Shore BU Feature

Nourishment of 3 miles of Texas and
Louisiana Point shorelines, alternating every 3
years. Material from offshore channels is not
being used beneficially.

Quantity of maintenance material will be less
than that available with Preferred Alternative,
but nourishment would still occur over 3 miles
of shoreline at both Texas and Louisiana
Points, alternating every 3 years for 50 years.

Quantity of maintenance material will be less
than that available with Preferred Alternative,
but nourishment would still occur over 3 miles
of shoreline at both Texas and Louisiana
points, alternating every 3 years for 50 years.

Quantity of maintenance material will be less
than that available with Preferred Alternative,
but nourishment would still occur over 3 miles
of shoreline at both Texas and Louisiana
points, alternating every 3 years for 50 years.

Same as No-Action Alternative

Quantity of maintenance material would be
more than that available with the Preferred
Alternative, but nourishment would still occur
over 3 miles of shoreline at both Texas and
Louisiana points, alternating every 3 years for
50 years.

Quantity of maintenance material would be
more than that available with the Preferred
Alternative, but nourishment would still occur
over 3 miles of shoreline at both Texas and
Louisiana Points, alternating every 3 years for
50 years.

Not applicable

ODMDS

4 existing ODMDSs. No size increase is
projected; sites are dispersive.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

4 existing ODMDSs and designation of 4 new
ODMDSs

Same as Preferred Alternative

Same as Preferred Alternative

Not applicable

EVALUATION CRITERIA

Water Quality

Water Column Effects

Turbidity during periodic maintenance
dredging of existing Federal and non-Federal
channels, basins, and berthing areas; best
management practices employed during
placement activities to ensure minimal effects
on turbidity.

About the same as Preferred Alternative

About the same as Preferred Alternative

About the same as Preferred Alternative

Turbidity during construction up to 1 mile
downcurrent from cutter or drag head. Little, if
any, difference in turbidity during periodic
maintenance dredging of the navigation
channels, basins, and berthing areas. Best
management practices employed during
placement activities ensure minimal turbidity
and no release of contaminated materials.
Neches River BU Feature would result in net
benefit to water quality in study area,

About the same as Preferred Alternative

About the same as Preferred Alternative

Turbidity during construction up to 1 mile
downcurrent from cutter or drag head. Little, if
any, difference in turbidity during periodic
maintenance dredging of navigation channels,
basins, and berthing areas. Best management
practices employed during placement activities
ensure minimal turbidity and no release of
contaminated materials.

Sediment Quality

Surficial Sediments

Alternative is not expected to change the
quality of surficial sediments.

About the same as Preferred Alternative

About the same as Preferred Alternative

About the same as Preferred Alternative

Data from physical, chemical, and
bioaccumulation studies indicate that
construction material from this Alternative is
suitable for ocean placement and use in BU
features.

About the same as Preferred Alternative

About the same as Preferred Alternative

About the same as Preferred Alternative
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Table 2.3-1

SNWW Alternatives Comparison Table

Screened Alternatives Analysis Matrix - Potential Impacts to Evaluation Criteria

Note
Column Letter is for reference
in this table ONLY

No-Action Alternative

Alternative A

Alternative B

Alternative C

Alternative D (Preferred
Alternative)

Alternative E

Alternative F

Alternative G

ALTERNATIVES

Maintain existing 40-foot-deep by 800-foot-
wide by 22-mile-long Sabine Bank and Outer
Bar Channels, transitioning to 500 feet wide in
the Sabine Pass Jetty Channel, and 400-x-40-
foot-deep channel to Beaumont

45-Foot Channel to Beaumont with an 8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins.

46-Foot Channel to Beaumont with a 9.7-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

47-Foot Channel to Beaumont with a 11.4-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

48-Foot Channel to Beaumont with a 13.2-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

49-Foot Channel to Beaumont with a 14.8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

50-Foot Channel to Beaumont with a 16.5-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

Up to eight Neches River Turning and
Anchorage Basins

Sediment Quality, cont'd

Maintenance Material

Most material from inshore channel reaches is
currently placed in upland confined PAs. Data
from physical, chemical, and bioaccumulation
studies indicate no cause for concern from
effluent. Material from Section 5 would be
used in the Gulf Shore BU Feature. Based
upon past experience with SNWW testing,
material is expected to be environmentally
acceptable under all applicable regulations.

The quantity of maintenance material from
inshore and offshore channel reaches would be
less than the Preferred Alternative. The source
of the material is the same as the No-Action
Alternative. Material would be used
beneficially at the Neches River and Gulf
Shore BU features. Based upon past
experience with the testing on the SNWW
material, material is expected to be
environmentally acceptable under all
applicable regulations.

About the same as Alternative A

About the same as Preferred Alternative

The quantity of maintenance material from
inshore channel reaches would increase 15%
over the No-Action Alternative; in offshore
reach the quantity would increase 130%. The
source of the material is the same as the No-
Action Alternative. Material would be used
beneficially at the Neches River and Gulf
Shore BU features. Based upon past
experience with the testing on the SNWW
material, material is expected to be
environmentally acceptable under all
applicable regulations.

About the same as Preferred Alternative

The quantity of maintenance material from
inshore and offshore channel reaches would be
higher than the Preferred Alternative.

Turning and anchorage basins in this
alternative are located immediately adjacent to
the navigation channel, in relict Neches River
oxbows. The relict oxbow channels maintain
circulation with the larger river and navigation
channel. Slower relative velocities in the
oxbows may result in higher shoaling rates.
However, the turning/anchorage basins would
not be expected to add significant maintenance
dredging quantities due to their small size
relative to the navigation channel.

Hydrology

Circulation, Exchange, Velocities

Increases in tidal exchange, velocities and
water surface elevations would be expected
with "most likely" RSLR of 1.1 feet.

Deeper navigation channel would allow greater
tidal circulation and exchange with Gulf than
No-Action Alternative. Average water
elevations would be negligibly higher in most
places, though lower than the Preferred
Alternative. Velocity magnitudes would be
slightly higher, but absolute magnitudes are
small.

Same as Alternative A

Same as Preferred Alternative

Deeper navigation channel would allow greater
tidal circulation and exchange with Gulf than
No-Action Alternative. Average water
elevations are negligibly higher, averaging less
than 0.8 inch. Velocity magnitudes would be
slightly higher, but absolute magnitudes are
small.

Deeper navigation channel would allow greater
tidal circulation and exchange with Gulf than
No-Action Alternative. Average water
elevations would be slightly higher in most
places, and slightly higher than the Preferred
Alternative. Velocity magnitudes would be
slightly higher, but absolute magnitudes are
small.

About the same as Alternative E

The turning/anchorage basin Alternative would
have no effect on tidal circulation or exchange.

Freshwater Flows

Future freshwater inflows determined by
precipitation, demand and supply strategies,
and the Neches River and Sabine River Water
Authorities in accordance with State and
Federal operating permits.

About the same as Preferred Alternative

About the same as Preferred Alternative

About the same as Preferred Alternative

Alternative will have no effect on freshwater
inflows; however, by slight tidal exchange
increases anticipated, conveying outflows to
the Gulf marginally faster than under the No-
Action Alternative.

About the same as Preferred Alternative

About the same as Preferred Alternative

About the same as Preferred Alternative

Sediment Transport - Inshore
Channels

The amount of sediment-laden run-off is likely
to increase under the No-Action Alternative
due to climate change. Low bottom velocities
in some areas result in higher than average
shoaling rates. These channel segments are
portions of the Sabine Pass Channel near the
mouth of Sabine Lake, the Port Arthur and
Taylor Bayou Junction in the Sabine-Neches
Canal, and a downstream section of the Sabine-
Neches Canal.

This Alternative will have a larger volume
below the existing river bed than the No-
Action Alternative, resulting in higher shoaling
rate than the No-Action Alternative. The
channel prism would be smaller than
alternatives B through F.

This Alternative will have a larger volume
below the existing river bed than the No-
Action Alternative, resulting in higher shoaling
rate than the No-Action Alternative. The
channel prism would be smaller than
Alternatives C through F.

This Alternative will have a larger volume
below the existing river bed than the No-
Action Alternative, resulting in higher shoaling
rate than the No-Action Alternative. The
channel prism would be smaller than
alternatives D through F.

This Alternative will have a larger volume
below the existing river bed than the No-
Action Alternative, resulting in higher sheeting
rate than the No-Action Alternative and
Alternatives A through C.

This Alternative will have a larger volume
below the existing river bed than the No-
Action Alternative, resulting in higher sheeting
rate than the No-Action Alternative and
Alternatives A through D.

This Alternative will have a larger volume
below the existing river bed than the No-
Action Alternative, resulting in higher sheeting
rate than the No-Action Alternative and
alternatives A through E.

Turning and anchorage basins in this
Alternative are located immediately adjacent to
the navigation channel, in relict Neches River
oxbows. The relict oxbow channels maintain
circulation with the larger river and navigation
channel. Slower relative velocities in the
oxbows may result in higher shoaling rates.

Coastal Shoreline Erosion

Coastal shoreline erosion would continue and
accelerate on the Texas Gulf shoreline, beyond
0.5 mile from the West Jetty. The Louisiana
Gulf shoreline is not eroding in the study area.
The shoreline within 0.5 mile of each jetty is
accreting.

There would be a slight reduction in the
accretion rate near both jetties, but between 0.5
and 3.5 miles from both jetties, erosion would
increase by 2—4 inches/year.

There would be a slight reduction in the
accretion rate near both jetties, but between 0.5
and 3.5 miles from both jetties, erosion would
increase by 2—4 inches/year.

There would be a slight reduction in the
accretion rate near both jetties, but between 0.5
and 3.5 miles from both jetties, erosion would
increase by 3-5 inches/year.

There would be a slight reduction in the
accretion rate near both jetties, but between 0.5
and 3.5 miles from both jetties, erosion would
increase by 3-5 inches/year.

There would be a slight reduction in the
accretion rate near both jetties, but between 0.5
and 3.5 miles from both jetties, erosion would
increase by 4-6 inches/year.

There would be a slight reduction in the
accretion rate near both jetties, but between 0.5
and 3.5 miles from both jetties, erosion would
increase by 4-6 inches/year.

Not applicable - inshore turning and anchorage
basins would have no effect on offshore
conditions.

Inland Shoreline Erosion

Continuation of significant channel shoreline
erosion along the Sabine-Neches Canal and
portions of the Port Arthur Canal. Acceleration
of shoreline recession of east Sabine Lake.

About the same as Preferred Alternative

About the same as Preferred Alternative

About the same as Preferred Alternative

Confined inland channel erosion rates reduced
relative to the No-Action Alternative because
of the larger channel and the fewer vessel trips
predicted under this Alternative. East Sabine
Lake shoreline recession same as the No-
Action Alternative.

About the same as Preferred Alternative

About the same as Preferred Alternative

About the same as Preferred Alternative

Salinity

Salinity intrusion from existing SNWW Ship
Channel, GIWW and Calcasieu Ship Channel
would continue to affect majority of study area.
Salinity would increase between 0 and 2 parts
per thousand (ppt) due to RSLR under median
flows.

Salinity would increase from 0 to 1.3 ppt over
No-Action Alternative under median flows.

Salinity would increase from 0 to 1.5 ppt over
the No-Action Alternative under median flows.

Salinity would increase from 0 to 1.6 ppt over
the No-Action Alternative under median flows.

Saltwater wedge penetration expected farther
up the SNWW navigation channels than under
the No-Action Alternative. Salinities would
increase from 0 to 1.8 ppt over the No-Action
Alternative under median flows.

Salinity would increase from 0 to 2.0 ppt over
the No-Action Alternative under median flows.

Salinity would increase from 0 to 2.2 ppt over
the No-Action Alternative under median flows.

The addition of turning and anchorage basins
on the Neches River Channel would have no
measurable effect on salinity because of their
small size relative to the existing tidal prism.
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Table 2.3-1

SNWW Alternatives Comparison Table

Screened Alternatives Analysis Matrix - Potential Impacts to Evaluation Criteria

Note
Column Letter is for reference
in this table ONLY

No-Action Alternative

Alternative A

Alternative B

Alternative C

Alternative D (Preferred
Alternative)

Alternative E

Alternative F

Alternative G

ALTERNATIVES

Maintain existing 40-foot-deep by 800-foot-
wide by 22-mile-long Sabine Bank and Outer
Bar Channels, transitioning to 500 feet wide in
the Sabine Pass Jetty Channel, and 400-x-40-
foot-deep channel to Beaumont

45-Foot Channel to Beaumont with an 8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins.

46-Foot Channel to Beaumont with a 9.7-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

47-Foot Channel to Beaumont with a 11.4-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

48-Foot Channel to Beaumont with a 13.2-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

49-Foot Channel to Beaumont with a 14.8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

50-Foot Channel to Beaumont with a 16.5-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

Up to eight Neches River Turning and
Anchorage Basins

Hydrology, cont'd

Groundwater

Groundwater in the upper Chicot aquifer in the
study area ranges from slightly to moderately
saline, and increases in salinity as it nears the
coast. Current activities that may affect
groundwater (i.e., well extraction and existing
dredging activities) are expected to continue.
RSLR would adversely affect freshwater
aquifers.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

Navigation channel deepening under this
Alternative would not be expected to increase
salinities in the aquifer beyond those already
present under the No-Action Alternative. No
impacts would be expected with the additional
placement of dredged material into upland PAs
under this alternative.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

Hazardous Materials

Evaluation and clean-up of nine priority sites
of concern would continue under the No-
Action Alternative

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

Four of the nine priority hazardous materials
sites are located adjacent to the SNWW. These
sites present minimal potential for risk to this
alternative. PA 17 contains hazardous
materials from landfill and dumping activities.
The type and extent of these hazardous
materials must be determined before the PA
can be used.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

Air Quality

Land-side Mobile Emissions

Land-side emissions in support of waste
material placement will be maintained
consistent with the level of existing
maintenance dredging activities.

Air contaminant emissions from the
combustion of fuel in equipment used for
placement activities are estimated to be about
6% less than for the Preferred Alternative with
a corresponding reduction in impact compared
to the Preferred Alternative.

Air contaminant emissions from the
combustion of fuel in equipment used for
placement activities are estimated to be about
4% less than for the Preferred Alternative with
a corresponding reduction in impact compared
to the Preferred Alternative.

About the same as the Preferred Alternative

Air contaminant emissions from the
combustion of fuel in equipment used for
placement activities would result in minor
short-term impacts on air quality in the
immediate vicinity of the project area.

About the same as the Preferred Alternative

Air contaminant emissions from the
combustion of fuel in equipment used for
placement activities are estimated to be about
4% more than for the Preferred Alternative
with a corresponding increase in impact
compared to the Preferred Alternative.

Air contaminant emissions from the
combustion of fuel in equipment used for
placement activities are estimated to be small
and would result in correspondingly minor
short-term impacts on air quality in the
immediate vicinity of the project area.

Ocean-Going Transit Emissions

Maintenance dredging activities will result in
air emissions impact to project area.

Air contaminant emissions from the
combustion of fuel in equipment used for
placement activities are estimated to be about
59% less than for the Preferred Alternative
with a corresponding reduction in impact
compared to the Preferred Alternative.

Air contaminant emissions from the
combustion of fuel in equipment used for
placement activities are estimated to be about
43% less than for the Preferred Alternative
with a corresponding reduction in impact
compared to the Preferred Alternative.

About the same as the Preferred Alternative

Air contaminant emissions from the
combustion of fuel in equipment used for
dredging and placement activities would also
result in short-term impacts on air quality in
the immediate vicinity of the project area.

About the same as the Preferred Alternative

Air contaminant emissions from the
combustion of fuel in equipment used for
placement activities are estimated to be about
52% more than for the Preferred Alternative
with a corresponding increase in impact
compared to the Preferred Alternative.

Air contaminant emissions from the
combustion of fuel in equipment used for
dredging and placement activities are estimated
to be small and would also result in
correspondingly minor short-term impacts on
air quality in the immediate vicinity of the
project area.

Construction Emissions

Not applicable.

Air contaminant emissions from construction
and dredging activities are expected to be
about 18% less than for the Preferred
Alternative with a corresponding reduction in
short-term impacts on air quality in the
immediate vicinity of the project area
compared to the Preferred Alternative.

Air contaminant emissions from construction
and dredging activities are expected to be
about 12% less than for the Preferred
Alternative with a corresponding reduction in
short-term impacts on air quality in the
immediate vicinity of the project area
compared to the Preferred Alternative.

About the same as the Preferred Alternative

Pollutant emissions from construction and
dredging activities will result in short-term
impacts on air quality in the immediate vicinity
of the project site. Construction of the
proposed project would result in a 1 to 2%
increase in emissions of nitrogen oxides (NO )
above those resulting from existing emissions
sources in the Beaumont-Port Arthur area.

About the same as the Preferred Alternative

Air contaminant emissions from construction
and dredging activities are expected to be
about 14% more than for the Preferred
Alternative with a corresponding reduction in
short-term impacts on air quality in the
immediate vicinity of the project area
compared to the Preferred Alternative.

Air contaminant emissions from construction
and dredging activities are estimated to be
much less than for the Preferred Alternative
and will result in minor short-term impacts on
air quality in the immediate vicinity of the
project site.

General Conformity

Not required for No-Action Alternative.

A General Conformity Determination for NOx
emissions would likely be required for
evaluation of emissions from construction
activities.

A General Conformity Determination for NOx
emissions would likely be required for
evaluation of emissions from construction
activities.

A General Conformity Determination for NOx
emissions would likely be required for
evaluation of emissions from construction
activities.

A General Conformity Determination for NOx
emissions was submitted to TCEQ. TCEQ
provided written concurrence that emissions
are conformant with the Texas SIP for the
Beaumont-Port Arthur region.

A General Conformity Determination for NOx
emissions would likely be required for
evaluation of emissions from construction
activities.

A General Conformity Determination for NOx
emissions would likely be required for
evaluation of emissions from construction
activities.

A General Conformity Determination would
not be required for this construction.
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SNWW Alternatives Comparison Table

Screened Alternatives Analysis Matrix - Potential Impacts to Evaluation Criteria

Note
Column Letter is for reference
in this table ONLY

No-Action Alternative

Alternative A

Alternative B

Alternative C

Alternative D (Preferred
Alternative)

Alternative E

Alternative F

Alternative G

ALTERNATIVES

Maintain existing 40-foot-deep by 800-foot-
wide by 22-mile-long Sabine Bank and Outer
Bar Channels, transitioning to 500 feet wide in
the Sabine Pass Jetty Channel, and 400-x-40-
foot-deep channel to Beaumont

45-Foot Channel to Beaumont with an 8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins.

46-Foot Channel to Beaumont with a 9.7-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

47-Foot Channel to Beaumont with a 11.4-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

48-Foot Channel to Beaumont with a 13.2-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

49-Foot Channel to Beaumont with a 14.8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

50-Foot Channel to Beaumont with a 16.5-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

Up to eight Neches River Turning and
Anchorage Basins

Habitat Effects

Note: All CIP habitat impacts in Texas would
be minimized and offset by the DMMP and no
mitigation is required. All mitigation measures
are located in Louisiana, compensating for
salinity increase and loss to biological
productivity.

Terrestrial and Emergent
Vegetation (uplands and
bottomland hardwoods)

No change to existing conditions for most
uplands and bottomland hardwood areas. Most
of the area is an upland ridge covered by
primarily tallow woods; 86 acres are fresh
marsh. Productivity impacts of this conversion
are fully offset by productivity benefits of the
Neches River BU Feature.

All other alternatives would use the same
upland PAs as the Preferred Alternative.

All other alternatives would use the same
upland PAs as the Preferred Alternative.

All other alternatives would use the same
upland PAs as the Preferred Alternative.

No change to existing conditions for most
uplands and bottomland hardwood areas. Two
upland areas are being converted to new PA
cells. In addition to PA 24A (see No-Action),
another 71 acres of disturbed, low-quality
scrub habitat would be converted to new PA
18A. Five currently inactive PAs (23A, 25A,
26, 27C, and 27D) would be returned to active
use. All have been modified extensively by past;
placement activities and levees that isolate
them and prevent contributions to the adjacent
wetlands and riparian corridor. All contain
degraded habitat with low habitat values,
primarily roosting habitat for birds and some
wildlife cover.

All other alternatives would use the same
upland PAs as the Preferred Alternative.

All other alternatives would use the same
upland PAs as the Preferred Alternative.

No incremental impacts to terrestrial and
emergent vegetation from turning/anchorage
basins.

Submerged Aquatic Vegetation
(SAV)

Existing rate of emergent marsh loss would
increase size of open-water areas at the
expense of intertidal habitat, reduce marsh
edge, and protected shallow-water habitat for
SAV. Salinity-tolerant SAV species would
expand coverage due to RSLR.

About the same as Preferred Alternative

About the same as Preferred Alternative

About the same as Preferred Alternative

Construction dredging would not affect SAV.
The Neches River BU Feature would result in
net increase in shallow-water ponds and
sinuous channels, which provide still,
protected waters beneficial to SAV. SAV
coverage would be expected to increase over
the No-Action Alternative in BU and
mitigation areas.

About the same as Preferred Alternative

About the same as Preferred Alternative

Turning and anchorage basins in this
alternative are located immediately adjacent to
the navigation channel, in relict Neches River
oxbows. The relict oxbows maintain
circulation with the larger river and navigation
channel. Protected shallow-water areas at
oxbow edge that may provide SAV habitat
would be temporarily affected during
construction.

Freshwater Aquatic Habitat
(freshwater streams, fresh marsh
and swamp)

Existing high rate of marsh loss would
continue under No-Action Alternative due to
combined effect of RSLR, and altered
hydrology and salinity levels. Swamps subject
to pulses of higher salinity during low-flow
conditions.

Generally the same as the Preferred Alternative
because there would be no change to upland
PAs and no significant differences in salinity
impacts. New work and maintenance material
quantities are expected to be lower than the
Preferred Alternative, marginally reducing the
size of Neches River BU Feature.

About the same as Alternative A

About the same as the Preferred Alternative

Impacts would consist of the conversion of 86
acres of wetlands to an upland confined
placement area and small reductions in
biological productivity due to small increase in
salinity over 35,600 acres of fresh marsh and
804 acres of swamps in Texas and Louisiana.
The Nueces River BU Feature would offset all
productivity from small reductions in
biological productivity due to a small increase
in salinity. Compensatory mitigation would
replace the lost biological productivity to fresh
marsh and swamp in Louisiana.

Generally the same as the Preferred Alternative
because there would be no change to upland
PAs, and no significant differences in salinity
impacts. New work and maintenance material
quantities are expected to be higher than the
Preferred Alternative but no change in the size
of the Neches River BU Feature would be
expected,

About the same as Alternative E

No freshwater habitat would be affected by
turning/anchorage basin dredging or placement
activities.

Estuarine Habitats (Sabine Pass,
Sabine Lake, Neches and Sabine
rivers and tributaries;
Intermediate, Brackish, and Saline
Marsh)

Existing high rate of marsh loss would
continue under No-Action Alternative due to
combined effect of RSLR, and altered
hydrology and salinity levels. Water column
turbidity and nutrient release associated with
periodic, ongoing maintenance dredging would
continue, although significant impacts are not
anticipated.

Generally the same as the Preferred Alternative
because there would be no significant
difference in salinity impacts. New work and
maintenance material quantities are expected
to be lower than the Preferred Alternative,
marginally reducing the size of Neches River
BU Feature.

About the same as Alternative A

About the same as the Preferred Alternative

Small reductions in biological productivity due
to small increase in salinity over large areas of
estuarine marsh habitat (over 22,200 acres in
Texas and 153,000 acres in Louisiana). Short-
term impacts to benthic organisms are
expected with channel dredging and the
borrow trench and access channel for
compensatory mitigation in the Willow Bayou
marshes. Productivity impacts in Texas would
be fully offset by benefits of Neches River and
Gulf Shore BU features. Compensatory
mitigation in Louisiana would fully
compensate productivity losses to marshes and
benthic resources.

Generally the same as the Preferred Alternative
because there would be no significant
difference in salinity impacts. New work and
maintenance material quantities are expected
to be higher than the Preferred Alternative but
no change in the size of the Neches River BU
Feature would be expected.

About the same as Alternative E

Small, one-time impact to benthic habitat with
construction of new or expanded turning and
anchorage basins.
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Note
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No-Action Alternative

Alternative A

Alternative B

Alternative C

Alternative D (Preferred
Alternative)

Alternative E

Alternative F

Alternative G

ALTERNATIVES

Maintain existing 40-foot-deep by 800-foot-
wide by 22-mile-long Sabine Bank and Outer
Bar Channels, transitioning to 500 feet wide in
the Sabine Pass Jetty Channel, and 400-x-40-
foot-deep channel to Beaumont

45-Foot Channel to Beaumont with an 8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins.

46-Foot Channel to Beaumont with a 9.7-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

47-Foot Channel to Beaumont with a 11.4-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

48-Foot Channel to Beaumont with a 13.2-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

49-Foot Channel to Beaumont with a 14.8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

50-Foot Channel to Beaumont with a 16.5-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

Up to eight Neches River Turning and
Anchorage Basins

Habitat Effects, cont'd

Marine Aquatic Habitat

Water column turbidity and nutrient release
associated with periodic, ongoing maintenance
dredging and placement would continue,
although significant impacts would not be
anticipated.

Shorter Entrance Channel Extension would
result in fewer short-term impacts to benthic
organisms than the Preferred Alternative.
Reasonable and prudent measures to avoid
impacts to sea turtles would be the same for all
alternatives.

About the same as Alternative A

About the same as Preferred Alternative

Short-term impacts to benthic organisms are
expected with creation of 4 new ODMDSs.
Dredging impacts to bottom-feeding and
pelagic organisms such as sea turtles may
occur with hopper dredging, but reasonable
and prudent measures to avoid impacts would
be instituted with an avoidance plan.

Longer Entrance Channel Extension would
result in greater short-term impacts to benthic
organisms than the Preferred Alternative.
Reasonable and prudent measures to avoid
impacts to sea turtles would be the same for all
alternatives.

About the same as Alternative E

Not Applicable

Terrestrial Wildlife Habitat

Ongoing maintenance dredging, including
placement, would not result in additional
impacts to terrestrial wildlife habitats (upland
grasslands and coastal prairies, and upland,
nonwetland riparian woodlands and forests).

All other alternatives would use the same
upland PAs as the Preferred Alternative

All other alternatives would use the same
upland PAs as the Preferred Alternative.

All other alternatives would use the same
upland PAs as the Preferred Alternative.

No impact to Louisiana swamp and small
productivity impact to 804 acres of Texas
swamp. DMMP Neches River restoration
would offset all impacts in Texas and results in
excess of 843 Average Annual Habitat Units
(AAHUSs). Two upland areas are being
converted to new PA cells. One 187-acre
upland area would be converted to new PA cell
24A. Most of the area is an upland ridge
covered primarily by tallow woods; however,
86 acres are fresh marsh. Another 71 acres of
disturbed, low-quality scrub habitat would be
converted to new PA cell 18A. Productivity
impacts of this conversion are fully offset by
productivity benefits of the Neches River BU
Feature.

All other alternatives would use the same
upland PAs as the Preferred Alternative.

All other alternatives would use the same
upland PAs as the Preferred Alternative.

No incremental impacts to terrestrial wildlife
habitat from turning/anchorage basins.

Essential Fish Habitat (EFH)

Ongoing maintenance dredging, including
placement, would not result in additional

Turbidity would be temporary; localized
impact during dredging and ODMDS material
placement; benthos would be affected until
natural recovery occurs.

permanent impacts to EFH; temporary impacts | About the same as Preferred Alternative About the same as Preferred Alternative About the same as Preferred Alternative o About the same as Preferred Alternative About the same as Preferred Alternative None
- - S . The DMMP and mitigation measures propose
due to sedimentation, turbidity, and nutrient
release are temporary and episodic. 13,053 acres EFH emergent marsh
porary P i (approximately 75%) and open shallow water
(approximately 25%).
Endangered and Threatened (E&T) Species
Proposed beach nourishment at Louisiana
Point would occur along 3 miles of piping
plover critical habitat; however, positive
effects for the plover are anticipated (may
affect, but not likely to adversely affect). A
Biological Opinion from USFWS has
Ongoing maintenance dredging, including . . concurred with this assessment. New work
; X . Same as the preferred alternative for piping X A
placement, may result in sedimentation and RN R s dredging (construction) is likely to adversely
alter hydrology; potential impacts to sea turtles plover and its critical habitat. Small reductions affect but not likely to jeopardize the continued
E&T Vertebrates Y 9y, P P L in potential impacts to sea turtles due to About the same as Alternative A About the same as Alternative A . Y10 jeop - About the same as Alternative A About the same as Alternative A None
are covered by the Gulf Regional Biological N existence of loggerhead, Kemp's ridley, and
L § X X reduced dredging time as compared to the R . .
Opinion for USACE's maintenance dredging Preferred Alternative green sea turtles. In a draft Biological Opinion,
activities. ' NMFS anticipates an incidental take of 4 sea
turtles and has identified reasonable and
prudent measures to be taken to minimize
effects during construction. Potential impacts
to sea turtles from maintenance dredging are
covered by the Gulf Regional Biological
Opinion for USACE's dredging activities.
E&T Invertebrates None None None None None None None None
E&T Plants None None None None None None None None
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No-Action Alternative

Alternative A

Alternative B

Alternative C

Alternative D (Preferred
Alternative)

Alternative E

Alternative F

Alternative G

ALTERNATIVES

Maintain existing 40-foot-deep by 800-foot-
wide by 22-mile-long Sabine Bank and Outer
Bar Channels, transitioning to 500 feet wide in
the Sabine Pass Jetty Channel, and 400-x-40-
foot-deep channel to Beaumont

45-Foot Channel to Beaumont with an 8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins.

46-Foot Channel to Beaumont with a 9.7-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

47-Foot Channel to Beaumont with a 11.4-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

48-Foot Channel to Beaumont with a 13.2-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

49-Foot Channel to Beaumont with a 14.8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

50-Foot Channel to Beaumont with a 16.5-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

Up to eight Neches River Turning and
Anchorage Basins

Cultural Resources

Terrestrial Archeological Sites

Under the No-Action Alternative,
archeological sites located in eroding marsh
areas would increasingly be exposed to the
erosive effects of wind and tidal action.
Archeological sites along the SNWW
navigation channel would continue to be
exposed to the erosive forces of boat wakes;
this would increase in the future as vessel trips
rise to support projected imports under the
current lightering requirements.

About the same as Preferred Alternative

About the same as Preferred Alternative

About the same as Preferred Alternative

Archeological site impacts in and around
margins of DMMP BU features and Mitigation
Measures would be avoided to the greatest
extent possible. No unavoidable impacts have
been identified. The restoration of eroding
marsh areas will stabilize landforms, create
stable marsh buffers, and prevent further
erosion of sites. Future vessel trips and erosive
boat wakes are expected to be reduced relative
to the No-Action Alternative.

About the same as Preferred Alternative

About the same as Preferred Alternative

None

Historic Structures

No impacts to historic structures are expected
to occur with the No-Action Alternative.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

The alternative will not affect the Sabine Pass
Lighthouse, Rainbow Bridge, or any known
historic structures.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

Shipwrecks

Maintenance dredging would continue with the
potential to affect unidentified shipwrecks
along the margins of the SNWW.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

The Alternative would not affect the USS
Clifton wreck site. Additional investigations
would be conducted to determine if unknown
shipwrecks eligible for the National Register of
Historic Places would be adversely affected. If
adverse effects to eligible shipwrecks are
identified, they will be addressed in

accordance with requirements of the Historic
Properties Programmatic Agreement.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

Socioeconomics

Land Use; Population;
Community Values, Housing,
Infrastructure and Services

Residential and industrial development would
continue on its slow to moderate path.
Community facilities, services, and housing
would not increase due to low population
trends. Land use plans and development would
continue to follow neighboring cities' patterns.
Some industrial sites along the ship channel are
expanding, and some new facilities are being
constructed.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

The Preferred Alternative would likely promote
the development of some industrial sites along
the ship channel, but population growth is not
expected to change much from present. The
Preferred Alternative would not divide, isolate,
or separate residents from community
facilities.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

Recreation; Aesthetics

Recreational fishing and wildlife watching
would remain as the major activity for
recreation in the SNWW. Under the No-Action
Alternative, 2,853 acres of marsh land, 871
acres of shallow-water habitat, and 6 miles of
shoreline would not be restored. The marsh
degradation process would proceed unchecked,
eventually adversely affecting recreational
fishing. The No-Action Alterative would not
affect scenic and aesthetic values.

Similar to Preferred Alternative

Similar to Preferred Alternative

Similar to Preferred Alternative

Under the Preferred Alternative, 2,853 acres of
marsh land, 871 acres of shallow water habitat,
and 6 miles of shoreline would be restored,
which would provide more fishing and wildlife
watching for this area, thus enhancing the life
for recreational use and improving some
natural aesthetic values.

Similar to Preferred Alternative

Similar to Preferred Alternative

Same as Preferred Alternative

Environmental Justice (EJ)

The No-Action Alternative action would not
impact minority or low-income persons.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

Populations includes 59.6% white persons,
26.7% black or African Americans, and 9.6%
Hispanic or Latino persons. Therefore, the
Preferred Alternative would not be located
within a minority area. The median household
income for the study area population is
$28,884, which is above the Department of
Health and Human Services 2006 poverty
guideline of $20,000 for family of four;
therefore, the Preferred Alternative would not
be located in low-income area. No adverse or
disproportionately high impacts on minority or
low-income persons is anticipated from the
Preferred Alternative.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative
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Table 2.3-1

SNWW Alternatives Comparison Table

Screened Alternatives Analysis Matrix - Potential Impacts to Evaluation Criteria

Note
Column Letter is for reference
in this table ONLY

No-Action Alternative

Alternative A

Alternative B

Alternative C

Alternative D (Preferred
Alternative)

Alternative E

Alternative F

Alternative G

ALTERNATIVES

Maintain existing 40-foot-deep by 800-foot-
wide by 22-mile-long Sabine Bank and Outer
Bar Channels, transitioning to 500 feet wide in
the Sabine Pass Jetty Channel, and 400-x-40-
foot-deep channel to Beaumont

45-Foot Channel to Beaumont with an 8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins.

46-Foot Channel to Beaumont with a 9.7-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

47-Foot Channel to Beaumont with a 11.4-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

48-Foot Channel to Beaumont with a 13.2-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

49-Foot Channel to Beaumont with a 14.8-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

50-Foot Channel to Beaumont with a 16.5-mile
by 700-foot-wide extension of the Entrance
Channel, and deepening and widening of
Taylor Bayou Channels and Basins

Up to eight Neches River Turning and
Anchorage Basins

Socioeconomics, cont'd

Direct wages and salaries;
Employment

In 2004, the ports created $877.7 million in
direct wages and salaries; 83,692 jobs in Texas
and Louisiana at private and public marine
terminals along SNWW; 14,987 jobs directly
related to activities along the SNWW; 13,628
induced jobs from local purchases from
SNWW workers; 55,077 indirect jobs.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

The Preferred Alternative would likely promote
the development of industrial sites along the
ship channel and a steady historical trend
towards increased reliance on these industries;
the positive economic effects to the study area
economy would be moderate at the least and
substantial at best.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

Local and Federal Tax Revenues

Local tax revenues: $426.5 million in 2004
generated by activity at marine terminals.
Federal revenues: $853 million in 2004
generated by activity at marine terminals.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

The increase in the tax base as a result of the
Preferred Alternative would be fairly slow and
consistent with historical growth trends.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

Safety

The probability of accidents would increase
under the No-Action Alternative as vessel trips
rise to support projected imports under the
current lightering requirements and as new
LNG plants become operational.

Same as Preferred Alternative

Same as Preferred Alternative

Same as Preferred Alternative

Vessel traffic is expected to increase; however,
these increases would be lower because of the
deeper channel allowing more deep-draft cargo
to be carried with fewer vessel trips. As a
result, the probability of accidents would
decrease relative to the No-Action Alternative.

Same as Preferred Alternative

Same as Preferred Alternative

The addition of turning/anchorage basins on
the Neches River Channel under this
Alternative provides areas adjacent to the
navigation channel where deep-draft vessels
can safely wait their turn to dock. More ships
can safely use the waterway as compared to the
No-Action Alternative.

Commercial Navigation

Vessel trips would increase, adding to shipping
delays, congestion, and cost. LNG vessels
began using the lower waterway in 2008,
adding to channel congestion and delays.
Average annual benefits of the No-Action
Alternative are $5,471.

Some deep-draft vessels would be able to enter
the SNWW more fully loaded, reducing the
overall number of vessel trips. Average annual
benefits of this alternative are $84,917, and the
benefit to cost ratio is 1.1.

Some deep-draft vessels would be able to enter
the SNWW more fully loaded, reducing the
overall number of vessel trips. Average annual
benefits of this alternative are $97,117, and the
benefit to cost ratio is 1.2.

Some deep-draft vessels would be able to enter
the SNWW more fully loaded, reducing the
overall number of vessel trips. Average annual
benefits of this alternative are $105,540, and
the benefit to cost ratio is 1.2.

Some deep-draft vessels would be able to enter
the SNWW more fully loaded, reducing the
overall number of vessel trips. Average annual
benefits of this alternative are $116,334, and
the benefit to cost ratio is 1.2 .

Some deep-draft vessels would be able to enter
the SNWW more fully loaded, reducing the
overall number of vessel trips. Average annual
benefits of this alternative are $124,164, and
the benefit to cost ratio is 1.2.

Some deep-draft vessels would be able to enter
the SNWW more fully loaded, reducing the
overall number of vessel trips. Average annual
benefits of this alternative are $128,736, and
the benefit to cost ratio is 1.2.

The addition of turning/anchorage basins on
the Neches River Channel allows more ships to
reduce vessel delays as compared to the No-
Action Alternative. Average annual benefits
are $1,312.
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Deepening of the SNWW to Beaumont to 48 feet with a 13.2-mile-long by 700-foot-wide
Sabine Bank and Extension Channel, existing 500- to 400-foot-wide jetty and inshore
channels with the exception of deepening and widening of Taylor Bayou Channels and
Basins, and the addition of Neches River Turning/Anchorage Basins 1, 4, and 8 (see
figures 2.4-1a—g).

While the economic analysis determined that the 49-foot alternative is the NED plan, the 48-foot
alternative is preferred by the non-Federal sponsor and will be recommended as the Locally Preferred
Plan. Structural modifications of the Preferred Alternative meet the planning objective for increased
navigational efficiency, and DMMP BU features and compensatory mitigation measures effectively avoid

or mitigate all unavoidable environmental impacts.

Costs were estimated for all of the alternatives and used to determine the benefit-to-cost ratio in the
economic analysis. Included in the costs were dredging, levee construction, relocations (including utility
relocations), and O&M costs for the 50-year period of analysis. Ecological mitigation costs for the six
depth alternatives were estimated using HS model salinity projections for the 40-, 45-, and 48-foot
channel depths. Salinity was chosen as the best factor on which to base interpolations of mitigation costs
because it is the primary driver in the ecological modeling that was used to determine the compensatory
mitigation plan. The cost interpolation assumed that there would be a linear relationship between
predicted salinities for each channel depth at the end of the period of analysis and the cost of mitigation.

Direct ecological effects associated with navigation channel improvements under all proposed alternatives
and the placement of dredged material consist of:

e Impacts to benthic organisms and their Gulf, estuarine, and riverine water-bottom habitats would
be similar for all alternatives. Benthic organisms are expected to quickly rebound from the short-
term impacts of channel dredging, the use of offshore PAs, and the Sabine Lake borrow
trench/access channel associated with compensatory mitigation in Louisiana.

e Dredging impacts to bottom-feeding and pelagic organisms such as sea turtles may occur with
hopper dredging of offshore channel reaches for all alternatives, but reasonable and prudent
measures to avoid impacts would be instituted with an avoidance plan.

e Impacts to marsh would result from the enlargement of one PA under the No-Action Alternative
and two PAs under all other alternatives. The new PAs would be small, and the incremental cost
associated with one additional PA is too small to affect alternative selection. Most PAs would be
enlarged by raising levee heights, which means that the footprint of PA impacts would be similar
for all alternatives.

e Impacts to shorebirds and their habitat would result from the regular placement of maintenance
material on the Gulf shoreline under all alternatives, including the No-Action Alternative. Birds
would be temporarily displaced to nearby habitat during each placement episode. These impacts
would be minor and temporary, and the number and footprint of each placement episode would
be the same for each alternative.

Indirect effects provide the primary ecological impact of all structural alternatives. Although the SNWW

channel is located primarily in Texas, large indirect impacts may occur in both Texas and Louisiana due
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to small increases in salinity levels causing an increase in wetland loss rates and a decrease in biological
productivity in aquatic habitats of the study area. HS modeling indicates that none of the depth
alternatives would result in significant impacts to swamp and fresh marsh habitats in the upper reaches of
the Sabine and Neches rivers. Salinity impacts of the six depth alternatives to the vast saline through
intermediate marshes would be similar, with an average difference between the 45- and 50-foot
alternatives of less than 0.5 parts per thousand (ppt).

233 Sensitivity of Project Alternatives to Relative Sea Level Rise

“Coastal Sensitivity to Sea-Level Rise: A Focus on the Mid-Atlantic Region” (U.S. Climate Change
Science Program [USCCSP], 2009) synthesizes the state of knowledge regarding possible effects of
RSLR on coastal ecosystems and communities. Areas of the Nation’s coast are experiencing submergence
of low-lying lands, erosion of shores, and conversion of wetlands to open water as a result of RSLR.
Studies suggest the rate of RSLR has increased recently and is likely to continue to increase in vulnerable
areas. Forecasting impacts of RSLR on specific coastal areas is difficult because of the complexity of
coastal ecosystems and ecological processes and uncertainty about regional variation in RSLR. According
to USCCSP (2009:1), “Existing studies of sea-level rise vulnerability based on currently available
elevation data do not provide the degree of confidence that is optimal for local decision making.”

Circular No. 1165-2-211, Water Resources Policies and Authorities Incorporating Sea-level Change
Considerations in Civil Works Programs (USACE, 2009a), requires the USACE to incorporate “the direct
and indirect physical effects of projected future sea-level change in managing, planning, engineering,
designing, constructing, operating, and maintaining USACE projects. . . .” In fulfillment of this
requirement, the sensitivity of project alternatives to the full range of potential FWOP changes in sea
level has been evaluated. There are a wide range of potential effects related to the full range of RSLR, but
the sensitivity of project alternatives would be more limited. In particular, alternatives were evaluated to
determine whether the purpose and function of navigation features could be undermined, whether
environmental impacts might be exacerbated, and how economic benefits and costs might be affected by
sea level change. Nonstructural alternatives were evaluated but eliminated in the second screening; they

are therefore not addressed in this analysis.

In order to meet the requirements of Circular No. 1165-2-211, this section evaluates effects of the full
range of possible RSLR rates, which were developed in accordance with a specific methodology
prescribed in the guidance. RSLR rates that may be appropriate for the project area are discussed in detail
in Section 3.3 of Appendix C to this FEIS. The range of RSLR was determined using both tide gage and
basal peat data for the local subsidence component of RSLR. Tide gage data reflect the effects of recent
historical subsidence. The average rate of RSLR measured at the Sabine Pass tide gage was 0.2 inch/year
for the 48-year period between 1958 and 2006 (U.S. Department of Commerce [USDC]-National Oceanic
and Atmospheric Administration [NOAA], 2006, 2009). However, there is significant scientific debate
concerning the validity of tidal records with respect to the projection of future subsidence rates in the
northwest Gulf coastal plain. The relative influence of historic anthropogenic activities in this area (e.g.,
oil and gas withdrawal) is difficult to quantify. If these activities contributed significantly to recent
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observations of subsidence, then significant reductions in these activities may result in rapid deceleration
of subsidence rates, returning them to long-term average rates best represented by the basal peat data.
Deriving RSLR estimates using both basal peat and tide gage data, possible RSLR rates were estimated
for the period from 2019 to 2069 to range from 0.3 to 2.8 feet. Possible low, intermediate, and high rates
are as follows:

o (.3 foot, Low (1.83 millimeters [mm]/year), based on basal peat subsidence rates
e 0.7 foot, Intermediate (4.27 mm/year), based on basal peat subsidence rates

e 1.1 feet, Intermediate (6.71 mm/year), based on tide gage subsidence rates (This value was used
in the hydrodynamic-salinity modeling of the estuary for this project.)

e 1.5 feet, Intermediate (9.14 mm/year), based on tide gage subsidence rates
e 2.2 feet, High (13.44 mm/year), based on basal peat subsidence rates
e 2.8 feet, High (17.07 mm/year), based on tide gage subsidence rates

An intermediate rate of RSLR (1.1 feet by year 2069) was used as the “most likely” estimate of RSLR in
the alternative analysis for this project, in accordance with the USACE planning guidance. The following
discussion describes possible ways that high and low RSLR might affect the project alternatives and the
recommended action. There are relatively little data and analysis currently available that would permit a
detailed, quantitative analysis of the impacts of each of the possible RSLR scenarios on the project
alternatives. Ways in which different RSLR rates might affect project design and impacts are presented in
Table 2.3-2.

In general, the functioning of the navigation features associated with all alternatives (channel depths of 45
through 50 feet, turning/anchorage basins, PAs/ODMDSs, and the BU features) would not be
significantly affected by the full range of potential sea level change. Construction dredging would occur
within 10 years and would not be affected by future rates of RSLR. While shoaling rates toward the end
of the period of analysis could increase due to an enlarged cross section and greater saltwater penetration,
this small effect would probably be offset by increased overall water depths. PAs and BU features have
been designed to accommodate sea level changes through the high RSLR range. PAs are located at
sufficiently high elevations to withstand the potential rise, and appropriate erosion control measures are
included. BU features are located well inland on the Neches River, and they have been designed with
erosion control features that would survive the full range of RSLR. The addition of mineral soils and
higher marsh elevations would provide stable landforms. Biomass accumulation and sediment from
adjacent terrace margins should enable restored marsh vegetation to maintain itself even with the high
RSLR rate.

The protection of human health and improvements in safety are not project objectives and therefore
potential effects on calculated risk are not applicable. RSLR does not affect the functioning of the various

depth alternatives or vessel safety. At the intermediate and high rates of RSLR, a significant increase in
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Table 2.3-2

Relative Sea Level Rise Sensitivity of Project Alternatives

Sensitivity of Design

Sensitivity of Impacts

Navigation Channel
Alternatives A-G

DMMP (PAs/ODMDSs)

DMMP (BU Features)

Mitigation Measures

Human Health/Safety

Environmental Impacts

Economic Costs/Benefits

Low Rate (0.3 feet over 50 years)

No significant effect for any
depth alternative. Low range
of future RSLR is lower
than recent historical rate.

DMMP: no change to
existing shoaling rate and
maintenance dredging
expected. All PAs designed
for intermediate RSLR rate.

All BU features were
designed to accommodate
intermediate RSLR; low rate
would have no effect.

All mitigation measures
were designed to
accommodate intermediate
RSLR; low rate would have
no effect.

RSLR does not affect the
functioning of the various
depth alternatives or vessel
safety. Small increase in
tidal surge penetration due toj
low RSLR rate would be
expected; tidal surge
protection is not a project
objective. No increase in
tidal surge impacts due to
project.

Primary project impact is
result of greater salinity
intrusion. Salinity difference
for low RSLR is within one
standard deviation of the
salinity difference between
FWOP and FWP.

Benefits and costs of the
deepened navigation channel
would be the same as FWP
forecast.

Intermediate Rate (0.7 to 1.

5 feet over 50 years)

No significant effect for any
depth alternative. Rising
water depth offset by
increased shoaling. Potential
impacts to Sabine Pass
Jetties addressed by separate
O&M major rehabilitation
project.

DMMP: no significant
increase in maintenance
dredging for depths greater
than 48 ft. Possible rise of
water surface elevation is
within range used for
engineering design of all
PAs. No effect to ODMDSs.

Possible RSLR rise is within
range used for engineering
design of all BU features.

Possible RSLR rise is within
range used for engineering
design of all mitigation
measures.

RSLR does not affect the
functioning of the various
depth alternatives or vessel
safety. Intermediate increase
in tidal surge penetration due|
to RSLR rate; tidal surge
protection is not a project
objective. No increase in
tidal surge impacts due to
project.

Salinity impacts were based
upon RSLR of 1.1 feet.
Salinity difference for range
of intermediate RSLR rates
is within one standard
deviation of the salinity
difference between FWOP
and FWP.

Benefits and costs of the
deepened navigation channel
for the full intermediate
range would be the same as
FWP forecast.

High Rate (2.8 feet over 50 years)

No significant effect for any
depth alternative. Possible
small increase in
maintenance dredging for all
depth alternatives resulting
from enlarged cross section
and greater saltwater
penetration. Potential
impacts to Sabine Pass
Jetties addressed by separate
O&M major rehabilitation
project.

DMMP: small increase in
levee heights and/or
armoring may be needed for
some PAs. No significant
effect to ODMDSs.

Addition of mineral soils
and higher marsh elevations
provides more-stable
landforms. Biomass
accumulation may enable
restored marsh vegetation to
remain stable relative to high
RSLR rate. Erosion control
features would survive the
full range of RSLR.

Addition of mineral soils
and higher marsh elevations
provides more-stable
landforms. High rate of
RSLR could result in
submergence and erosion of
restored marsh. Monitoring
and adaptive management
plan have been developed to
identify corrective actions
that might be needed toward
the end of the period of
analysis.

RSLR does not affect the
functioning of the various
depth alternatives or vessel
safety. High rate of RSLR
would increase tidal surge
penetration; tidal surge
protection is not a project
objective. No increase in
tidal surge impacts due to
project.

Potential salinity increase
with high range of RSLR is
still within one standard
deviation of the salinity
difference between FWOP
and FWP. No significant
increase in salinity impacts
would be expected.

Benefits of the deepened
navigation channel would be
the same as FWP forecast.
No facilities used by
shipping industry would be
rendered ineffective by the
high range of RSLR. O&M
costs could increase slightly
toward the end of the period
of analysis, but not enough
to reduce benefit to cost
ratio below parity.
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tidal surge penetration would be expected, but this would not affect project alternatives because tidal
surge protection is not a project objective. Furthermore, HS modeling has determined that little or no
increase in water surface elevation would be expected due to the deeper navigation channel.

The primary impact of RSLR on this project may be its potential impact on mitigation measures proposed
for the Louisiana marshes along the east side of Sabine Lake. These mitigation measures are planned for
marshes that could experience submergence and erosion at the high RSLR rate. In recent decades,
marshes in the study area have been able to keep up with rates of 5.6 to 6.5 mm/year, suggesting that
these marshes may be able to sustain themselves through rises in the intermediate range of RSLR (4.3 to
9.1 mm/year). The high rate of RSLR (17.1 mm/year) could threaten long-term survivability.
Sustainability thresholds are determined by local physical, chemical, climatologic, and hydrologic
conditions and cannot be extrapolated to other regions. However, as an example, studies in the mid-
Atlantic region indicate that the tipping point for coastal ecosystems could range from an RSLR of as low
as 2.0 mm/year to as high as 10 mm/year (USCCSP, 2009). There are relatively little data and analysis
currently available that would permit a detailed, quantitative analysis of the impacts of the full range of
potential RSLR on the SNWW ecosystem and project alternatives.

A monitoring and contingency/adaptive management plan has been developed to identify corrective
actions that could be necessary decades after initial marsh construction (Appendix J). Corrective actions
proposed in the contingency plan assume that the low to intermediate rates of RSLR will occur; the high
rate is assumed to be unlikely. If monitoring determines that the extent of vegetation coverage does not
meet ecological success criteria specified in the monitoring plan, manual planting would be employed to
restore the requisite acres of emergent marsh. The ICT would determine whether marsh planting is needed
and if so, to what extent and in which areas. Relocation of the mitigation areas to areas that would be
protected from the potential effects of the full range of RSLR is not feasible. All intertidal marshes in the
study area would be similarly affected by the sea level change because of the extremely low slope of the
coastal plain. The option of purchasing credits in a mitigation bank was investigated; however, no
mitigation banks exist for this area and resource type.

24 PREFERRED ALTERNATIVE

The description of the Preferred Alternative in this section is divided into two primary components,
navigation channels improvements and associated elements, and dredged material placement features.
Requirements for compensatory mitigation are covered in Chapter 5. General navigation features of the
Preferred Alternative consist of navigation channels and basins, and bridge reinforcements. Other project
elements required to complete project construction are Aids to Navigation; lands, easements, rights-of-
way, and relocations (LERRS); and deep-draft utility relocations. The 50-year DMMP for both new work
and O&M consists of ODMDSs, upland PAs, and the Neches River and Gulf Shore BU features. Detailed
descriptions for project components are provided later in this chapter.

2-27



2: Alternatives

241 Navigation Channel Improvements

The description of proposed improvements begins at the farthest point offshore and moves inshore to the
Beaumont Turning Basin. Project dimensions for the Preferred Alternative are provided in Table 2.4-1
and all channel sections and stationing are shown on figures 2.4-1a—g.

Table 2.4-1
Project Dimensions for Preferred Alternative
Bottom Project Depth
Reach Station to Station Width (feet) (feet) Side Slope*

Extension Channel 165+443 95+734 700 50 1V/2H
Sabine Bank Channel 95+734 254800 700 50 1V/2H
Sabine Bank Channel 25+800 23+300 800700 50 1V/2H
Sabine Bank Channel 23+300 18+000 800 50 1V/2H
Sabine Pass Outer Bar 18+000 0+000 800 50 1V/10H
Sabine Pass Jetty Channel —214+88 0+00 800-500 48 1V/2H
Sabine Pass Channel 0+00 296+25 1,355-500 48 1V/2H
Port Arthur Canal 0+00 325+84 1,660-500 48 1V/2H
Sabine-Neches Canal 0+00 592+94 1,050-400 48 1V/2H
Neches River Channel 0+00 980+00 400-1,413 48 1V/2H
Taylor Bayou

Entrance Channel 0+00 25+27 406764 48 1V/2H

East Turning Basin 0+00 17+65 532-354 48 1V/2H

West Turning Basin 25+27 41+30 776 48 1V/2H

Connecting Channel 41+30 71+50 470-250 48 1V/2H

Taylor Bayou Turning Basin 71450 106+25 1,000 48 1V/2H

*Vertical to horizontal distance.

The authorized depth of the channel in the Preferred Alternative would increase from 40 to 48 feet along
the entire existing channel, and the offshore entrance channel would extend 13.2 miles farther into the
Gulf. The Sabine Pass Jetty Channel, Sabine Pass Channel, Port Arthur and Sabine-Neches canals, and
the Neches River Channel would be deepened from 40 to 48 feet. The authorized depth of the existing
offshore Entrance Channel (Sabine Pass Outer Bar Channel and Sabine Bank Channel) is currently
42 feet; the additional depth is needed to accommodate fluctuations in offshore surface water elevation.
These channels and the proposed Sabine Bank Extension Channel would be deepened from 42 to 50 feet.

This would increase the SNWW from 64 miles to approximately 77 miles in length. No modifications to
the existing Sabine Pass Jetties would be required as part of the CIP.

The Sabine Pass Jetty Channel and the majority of the inshore channels (Sabine Pass Channel, Port
Arthur Canal, Sabine-Neches Canal, and Neches River Channel) would remain at their existing widths.
With the exception of wider sections at anchorages or channel intersections, these channels transition
from 500 feet wide between the jetties to 400 feet wide upstream of the Martin Luther King (MLK)
Bridge on the Sabine-Neches Canal and Neches River Channel. The Taylor Bayou Channels and Basins
would also be widened and deepened to 48 feet. Although the Sabine-Neches Canal and Neches River
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2: Alternatives

Channel would not be widened, navigation efficiency would be improved with short stretches of selective
widening and bend easings in both reaches, and the addition or enlargement of one anchorage and two
turning/anchorage basins on the Neches River Channel.

The Preferred Alternative would generate an estimated 98 mcy of new work and 650 mcy of maintenance
material over the 50-year period of analysis (Table 2.4-2). The annual maintenance dredging quantities in
the SNWW will increase from an average of 8.1 mcy for the current 40-foot project to 13.0 mcy for the
proposed 48-foot project.

Table 2.4-2
New Work and 50-Year Maintenance Quantities for Preferred Alternative
50-Year
New Work Maintenance
Channel Reach Quantities (cy)  Quantities (cy)
Sabine Bank Extension 18,737,000 36,216,000
Sabine Bank Channel 15,358,000 96,371,000
Offshore )
Sabine Pass Outer Bar Channel 5,923,000 223,650,000
Sabine Pass Jetty Channel 2,978,000 13,527,000
Sabine Pass Channel 6,723,000 34,781,000
Port Arthur Canal* 11,697,000 82,858,000
Inshore

Sabine-Neches Canal 11,944,000 73,245,000
Neches River Channel 25,014,000 89,725,000
Total Quantities 98 mcy 650 mcy

*Includes Taylor Bayou channels and basins.
cy = cubic yards

Dredging depths will actually be deeper than the authorized depth when allowances for overdepth and
advanced maintenance are included. Allowable overdepth is an additional depth outside the required
dredging template that is permitted to allow for inaccuracies in the dredging process. Allowable
overdepth for the existing channel varies between 1 and 2 feet. The Preferred Alternative would maintain
a constant 2 feet of allowable overdepth for all channel reaches. Advance maintenance is the practice of
dredging deeper than the authorized channel dimensions to provide for the accumulation and storage of
sediment. In critical and fast-shoaling areas, it is required to avoid frequent redredging and to ensure the
reliability and least overall cost for operating and maintaining the project authorized dimensions. The
existing SNWW project has a constant 2-foot advance maintenance depth, and the Preferred Alternative
assumes a minimum 2-foot depth for all channel reaches. During the Final Alternatives evaluation phase,
an analysis was performed to identify potential with-project changes in dredging frequencies, and to
determine whether an increase in advance maintenance would be required. As a result, an increase in
advance maintenance (ranging from 1 to 5 feet) was proposed for some portions of some channel reaches
to allow the proposed dredging frequency to remain the same as the existing O&M dredging frequency.
The full potential dredging depth is provided in the description for each reach below. The full potential
depths of each channel reach (including allowable overdepth, advance maintenance, and additional
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2: Alternatives

advance maintenance) were included in the HS modeling. Each channel reach is divided into different
sections for dredging contracts. These sections are shown on the Engineering Plates in the FFR.

24.1.1 Sabine Bank Extension Channel

This channel would lengthen the existing offshore entrance channel approximately 13.2 miles at a bottom
width of 700 feet (Figure 2.4-1a). The additional length is required to reach a water depth in the Gulf
equal to the proposed channel depth. The proposed offshore depth is 50 feet, but advance maintenance
and allowable overdepth would add a total of 4 more feet, bringing the total dredged depth of the
Extension Channel to 54 feet. It would be constructed by hopper dredge beginning at the end of the
Sabine Bank Channel, and it would extend into the Gulf at the same bearing as the Sabine Bank Channel.
An overview of the project details for the Sabine Bank Extension is listed in Table 2.4-3.

Table 2.4-3
Project Details of Sabine Bank Extension
Length of Reach 13.2 miles (new)
Project Depth 50 feet
Bottom Width 700 feet
Advance Maintenance 2 feet
Allowable Overdepth 2 feet
New Work Material 18,737,000 cy
Placement Areas ODMDSs A, B, C,and D
Beneficial Use of Dredged Material None
Maintenance Material (50-year quantity) 36,216,000 cy
Increase in Maintenance Material 36,216,000 cy
Placement Areas ODMDSs A, B, C, and D
Beneficial Use of Dredged Material None
2.4.1.2 Sabine Bank Channel

This 14.7-mile-long channel would be deepened from 42 to 50 feet using a hopper dredge (Figure 2.4-1b).
When advance maintenance and allowable overdepth are added to the proposed 50-foot depth, the Sabine
Bank Channel would be dredged to 54 feet. The bottom width of the Sabine Bank Channel is currently
800 feet; it would remain 800 feet wide for the first mile past the end of the Outer Bar Channel, and then
it would taper from 800 feet to 700 feet over the next 0.5 mile. The Sabine Bank Channel would continue
the 700-foot bottom width for approximately 13.2 miles to its connection with the Extension Channel.
Since the existing channel is 800 feet wide, new channel markers would be required to mark the tapered
transition and the remainder of the narrowed Sabine Bank Channel. An overview of the project details for
the Sabine Bank Channel reach is listed in Table 2.4-4.
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Table 2.4-4
Project Details for Sabine Bank Channel Reach

Length of Reach (sections 1, 2)
Project Depth
Bottom Width
Advance Maintenance
Allowable Overdepth
New Work Material
Placement Areas
Beneficial Use of Dredged Material
Maintenance Material (50-year quantity)
Increase in Maintenance Material
Placement Areas
Beneficial Use of Dredged Material

14.7 miles (no change)
50 feet

800 feet then narrow to 700 feet
2 feet

2 feet

15,358,000 cy
ODMDSs 1 and 2
None

96,371,000 cy
45,549,000 cy
ODMDSs 1 and 2
None

24.1.3

Sabine Pass Outer Bar Channel

Table 2.4-5
Project Details for Sabine Pass Outer Bar Channel Reach

This 3.4-mile-long channel would be deepened from 42 to 50 feet using a hopper dredge (see Figure 2.4-
1b). This portion of the channel has higher-velocity eddies moving around the end of the east jetty, which
causes sediment to settle out as the currents cross the navigation channel, creating a higher shoaling rate.
Due to the high shoaling rate, advance maintenance amounts would be increased to maintain current
maintenance dredging cycles. When advance maintenance and allowable overdepth are added, the Outer
Bar Channel could be dredged to 58 feet. The Outer Bar Channel would remain at its current 800-foot
bottom width due to strong crosscurrents just beyond the end of the jetties. An overview of the project
details for the Sabine Pass Outer Bar Channel reach is listed in Table 2.4-5.

Length of Reach (Section 3)
Project Depth
Bottom Width
Advance Maintenance
Allowable Overdepth
Additional Advance Maintenance
New Work Material
Placement Areas
Beneficial Use of Dredged Material
Maintenance Material (50-year quantity)
Increase in Maintenance Material
Placement Areas
Beneficial Use of Dredged Material

3.4 miles (no change)
50 feet

800 feet

2 feet

2 feet

4 feet
5,923,000 cy
ODMDS 3
None
223,650,000 cy
123,965,000 cy
ODMDS 3
None
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24.14 Sabine Pass Jetty Channel

This 4.1-mile-long channel would be deepened to 48 feet using a hopper dredge (Figure 2.4-1c). When
advance maintenance and allowable overdepth are added, the Sabine Pass Jetty Channel could be dredged
to 52 feet. The channel would gradually taper from the existing 800-foot width at the jetties’ mouth to the
existing 500-foot width. No impacts to the jetties would be associated with the proposed improvements.
An overview of the project details for the Sabine Pass Jetty Channel reach is listed in Table 2.4-6.

Table 2.4-6
Project Details for Sabine Pass Jetty Channel Reach

Length of Reach (Section 4) 4.1 miles (no change)

Project Depth 48 feet

Bottom Width 800 to 500 feet

Advance Maintenance 2 feet

Allowable Overdepth 2 feet

New Work Material 2,978,000 cy
Placement Areas ODMDS 4
Beneficial Use of Dredged Material None

Maintenance Material (50-year quantity) 13,527,000 cy
Increase in Maintenance Material 2,142,000 cy
Placement Areas ODMDS 4
Beneficial Use of Dredged Material None

2.4.1.5 Sabine Pass Channel

This 5.6-mile-long channel begins just north of the jetties and extends upstream to Mesquite Point on
Pleasure Island (Figure 2.4-1d). It would be deepened to 48 feet and constructed with a hydraulic pipeline
dredge. Advance maintenance would vary in different sections of the Sabine Pass Channel to account for
differences in shoaling rates. The maximum dredging depth for two reaches of this channel (Station 0+00
to Station 100+00, and Station 180+00 to Station 230+00) would be 52 feet. Due to additional advance
maintenance required to maintain existing O&M dredging cycles, the reaches from Station 100+00 to
Station 180+00 and Station 230+00 to the end of the Sabine Pass Channel at 296+25 would be dredged to
a depth of 55 feet. The bottom width of the Sabine Pass Channel would remain 500 feet. The Sabine Pass
Anchorage is located in this reach and its footprint would be reduced in size because it has never been
fully utilized. The width would be decreased from 1,500 feet to 855 feet, and the length remains
8,200 feet. The angle of approach would remain the same. An overview of the project details for the
Sabine Pass Channel reach is listed in Table 2.4-7.

24.1.6 Port Arthur Canal (including Taylor Bayou Channels and Turning Basins)

This 6.2-mile-long canal begins near Mesquite Point and ends at the Port Arthur Junction Area with the
Taylor Bayou channels (Figure 2.4-1e). The Junction Area serves as a turning basin and has an irregular
shape where the Taylor Bayou channels and the GIWW merge with it. The Port Arthur Canal would be
deepened to the proposed depth of 48 feet with a hydraulic pipeline dredge. Advance maintenance would
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vary in different sections of the Port Arthur Canal to account for differences in shoaling rates. The reach
from Station 00+00 to Station 290+00 would be dredged to a maximum depth of 53 feet. The remaining
part (Port Arthur Junction) between Stations 290+00 and 325+84 would be dredged to a maximum depth
of 57 feet. The bottom width of the Port Arthur Canal would remain 500 feet up to the Junction Area. An
overview of the project details for the Port Arthur Canal reach (including Taylor Bayou) is listed in Table
2.4-8.

Table 2.4-7

Project Details for Sabine Pass Channel Reach

Length of Reach (sections 5 and 6)

5.6 miles (no change)

Project Depth 48 feet
Bottom Width 500 feet
Advance Maintenance 2 feet
Allowable Overdepth 2 feet

Additional Advance Maintenance

Station 100+00 to Station 180+00 is 3 feet
Station 230+00 to Station 295+61 is 3 feet

New Work Material 6,723,000 cy
Placement Areas PA S
Beneficial Use of Dredged Material None

Maintenance Material (50-year quantity) 34,781,000 cy
Increase in Maintenance Material 4,191,000 cy
Placement Areas none

Beneficial Use of Dredged Material

Gulf Shore Beneficial Use Feature

Table 2.4-8

Project Details for Port Arthur Canal Reach (including Taylor Bayou)

Length of Reach (sections 7 and 8)

6.2 miles (no change)

Project Depth 48 feet

Bottom Width Varies (widest is 500 feet)
Advance Maintenance 2 feet

Allowable Overdepth 2 feet

(PA Canal) Station 0+00 to 290+00 is 1 foot

(PA Canal) Station 290+00 to 326+37 is 5 feet
(Taylor Bayou) Station 0+00 to 31+00 is 5 feet
(Taylor Bayou) Station 31400 to 106+25 is 1 foot

Additional Advance Maintenance

New Work Material 11,697,000 cy
Placement Areas PAs8and 9
Beneficial Use of Dredged Material None

Maintenance Material (50-year quantity) 82,858,000 cy
Increase in Maintenance Material 5,391,000 cy
Placement Areas PA 8 and 9
Beneficial Use of Dredged Material None
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Located at the confluence of the Port Arthur Junction Area, the GIWW, and the mouth of the original
Taylor Bayou, the Taylor Bayou Channels and Turning Basins consist of several sub-reaches: Entrance
Channel, East Turning Basin, West Turning Basin, Connecting Channel, and the Taylor Bayou Turning
Basin. Several significant changes are proposed for this area. When advance maintenance and allowable
overdepth are added to the proposed 48-foot depth, all of the Taylor Bayou Channels and Basins could be
dredged to 53 feet. The Taylor Bayou portion of the Junction Area, between Taylor Bayou Stations 0+00
and 41+20, would be dredged to 57 feet. The Taylor Bayou Entrance Channel and the West Turning
Basin bottleneck curve would be widened, and a structural wall would protect local railroad tracks.

Changes for each sub-reach are detailed below.

e Taylor Bayou Entrance Channel. The new bottom width widens on the west side of the
channel. The channel would be widened to 444 feet at new Station 10+00. The new bottom width
would taper back to the existing width by the end of the first curve at Station 28+38.

e East Turning Basin. The right side width would decrease 16 feet as the new depth extends down
the existing side slope.

e  West Turning Basin. The width of the existing bottleneck has been increased up to 120 feet on
the west side, between new stations 33+00 and 55+00. The west bank of the basin would be
protected by a structural wall, preventing impacts to the local railroad tracks present in this area.

e Connecting Channel. The West Turning Basin widening would taper back to the existing width
in the Connecting Channel, between stations 55+00 and 67+00.

e Taylor Bayou Turning Basin. No changes would be made to the existing dimensions, but the
basin would be deepened to the proposed 48-foot depth. Existing shore protection belonging to a
local facility near Station 90+00 would be affected by penetration by the top-of-cut for the new
depth.

2.4.1.7 Sabine-Neches Canal

The 11.2-mile-long canal begins at the Port Arthur Junction Area and ends just south of the mouth of the
Neches River (Figure 2.4-1f). The GIWW shares this canal with the deep-draft channel. It would be
deepened to the proposed depth of 48 feet with a hydraulic pipeline dredge. When advance maintenance
and allowable overdepth are added, stations 0+00 to 40+00 could be dredged to 57 feet, and the remainder
of the canal through Station 592+91 could be dredged to 53 feet.

The bottom width of this canal would be selectively widened in three separate sections. The bottom width
of the most-downstream curve (stations 0+00 to 20+00) would be widened to 500 feet on the east side of
the channel, and then promptly tapered to the existing 400-foot width prior to the MLK Bridge (SH 82).
The canal would be widened to 450 feet adjacent to the Port of Port Arthur, with gradual tapering
upstream and downstream between stations 120+00 and 170+00. The third widening section would begin
to taper at Station 565+00, gradually widening to 500 feet and remaining that width to the end at Station
592+91.

2-41



2: Alternatives

Bend easing is proposed for three areas in the Sabine-Neches Canal to improve ship maneuverability:
stations 265+00 to 305+00, stations 350+00 to 395+00, and stations 500+00 to 520+00. The bend easing
between stations 350+00 to 395+00 would eliminate a wiggle in the alignment and shift the footprint of
the canal 10 feet east of the existing alignment up to Station 520+00.

Changes are also recommended for the canal bottom adjacent to the Port Arthur Dock and the “Eye
Basin.” The canal toes adjacent to the Port of Port Arthur would be moved approximately 10 feet to the
east while keeping the same bottom width of 450 feet. The diameter of the turning point (“Eye Basin”) at
Station 190+00 would be decreased by 16 feet. An overview of the project details for the Sabine-Neches
Canal reach is listed in Table 2.4-9.

Table 2.4-9
Project Details for Sabine-Neches Canal Reach
Length of Reach (sections 9 and 10) 11.2 miles (no change)
Project Depth 48 feet
Bottom Width varies 400 to 500 feet
Advance Maintenance 2 feet
Allowable Overdepth 2 feet
Additional Advance Maintenance Station 0+00 to 40+00 is 5 feet
Station 40+00 to 592+91 is 1 foot

New Work Material 11,944,000 cy

Placement Areas PA 11

Beneficial Use of Dredged Material None
Maintenance Material (50-year quantity) 73,245,000 cy

Increase in Maintenance Material 13,122,000 cy

Placement Areas PAs 8 and 11

Beneficial Use of Dredged Material None

2.4.1.8 Neches River Channel

This 18.5-mile-long channel begins just south of the mouth of the Neches River (Figure 2.4-1g). It would
be deepened to the proposed depth of 48 feet to Station 980+00 with a hydraulic pipeline dredge.
Advance maintenance would vary in different sections of the Neches River Channel to account for
differences in shoaling rates. Between stations 0+00 and 440+00, the maximum dredged depth would be
52 feet; between stations 440+00 and 978+00, it would be 54 feet. While the overall bottom width of
400 feet does not change for the majority of the channel length, the first curve at the mouth of Neches
River (between stations 0+00 and 75+00) would be widened to 500 feet, and then tapered back to 400 feet
prior to the SH 87 twin bridges. The channel also will be widened to 500 feet between turning basins No.
1 and No. 2. An overview of the project details for the Neches River Channel reach is listed in Table
2.4-10.

Three basins will be added or enlarged on the Neches River Channel. All would be dredged to the
proposed depth of 48 feet, plus the advance maintenance and allowable overdepth associated with the

specific channel reach in which they are located.
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Table 2.4-10
Project Details for the Neches River Channel Reach
Length of Reach (sections 11-18) 18.5 miles (no change)
Project Depth 48 feet
Bottom Width 400 feet (majority of channel)
500 feet Station 0+00 to 75+00
Advance Maintenance 2 feet
Allowable Overdepth 2 feet
Additional Advance Maintenance Station 440+00 to 978+00 is 2 feet
New Work Material 25,014,000 cy
Placement Areas PAs 12,13, 14, 16, 18, 21, 23, 24, 25, 26, 27
Beneficial Use of Dredged Material Neches River BU Feature
Maintenance Material (50-year quantity) 89,725,000 cy
Increase in Maintenance Material 23,277,000 cy
Placement Areas PAs 12,13, 14, 16,17, 18, 21, 23, 24, 25, 26, 27
Beneficial Use of Dredged Material Neches River BU Feature (Rose City East and

Bessie Heights East only)

Turning Basins/Anchorage Areas 1 New; 2 Enlarged; 5 No change

Turning and Anchorage Basin No. 1 would be located in an old river oxbow at the east end of
Texaco Island near Station 210+00. The Turning Basin would enlarge the existing basin from
1,000 to 1,350 feet in diameter. A new Anchorage Basin, 250 by 1,100 feet in size, would be
added.

Turning and Anchorage Basin No. 4 would enlarge an existing turning point at Station 510+00
from 1,000 to 1,350 feet in diameter. A new Anchorage Basin in the old river oxbow at Station
500+00 would be 250 by 1,100 feet in size.

Turning Basin No. 6 is an existing basin at Station 700+00. It would retain the same dimensions
and would not be deepened to the proposed depth of 48 feet. Maintenance dredging would
continue at the existing depth.

The new Anchorage Basin No. 8 would be located at Station 850+00. The 250-x-1,000-foot basin
is located in an old river oxbow.

The Beaumont Maneuvering Basin’s overall dimensions would remain the same as the existing
project. Located near Station 975+00, it would be deepened to the proposed 48-foot depth.

2.4.1.9 Bridge Reinforcements and Fenders

Deepening and selective widening improvements to the SNWW navigation channels would affect existing
fender systems of the Rainbow Bridge and Veterans Memorial Bridge over the Neches River Channel on
SH 87 and the MLK Bridge over the Sabine-Neches Canal on SH 82. Bridge fender systems on both sides
of the channel would require removal and replacement. None of the bridges would cause an unreasonable
obstruction to navigation, and thus would not require modification or replacement pursuant to the
Truman-Hobbs Act. However, existing MLK Bridge piers would be armored to protect them from erosion

and maintain the proposed 400-foot channel width.
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2.4.1.10 Aids to Navigation

Many of the existing aids to navigation within the waterway would require removal and replacement. The
upstream reach from the Beaumont Maneuvering Basin and the vicinity of SH 87 on the Neches River
Channel would not require changes in the navigation aids. Ranges and buoys would not need to be
replaced along the Port Arthur Canal, Sabine Pass Channel, and Sabine Pass Jetty Channel. However, aids
along the remainder of the waterway would need to be relocated, and new aids will be required along the
Extension Channel.

24.1.11 Lands, Easements and Rights-of-Way

The non-Federal Sponsor is required to furnish the LERR for the proposed cost-shared project. The real
estate requirements must support construction as well as operation and maintenance of the project after
completion. A summary of the real estate requirements for each channel reach is provided in Table
2.4-11. Specific details of the real estate requirements can be found in the Real Estate Plan, Appendix 3 of
the FFR.

Table 2.4-11
Real Estate Requirements for Placement Areas

Real Estate Requirement

Channel Reach

Sabine Bank Extension Navigational servitude

Sabine Bank Channel Navigational servitude

Sabine Pass Outer Bar Channel =~ Navigational servitude

Sabine Pass Jetty Channel Navigational servitude

Sabine Pass Channel Acquire in Fee (PA 5)

Port Arthur Canal Navigational servitude (PA 8)
Acquire in Fee (PA 9)

Sabine-Neches Canal Navigational servitude (PAs 8, 11)

Neches River Channel Owned by Sponsor (No-Action)

(PAs 12,13, 14, 16, 18, 18A, 21, 23, 23A, 24, 24A, 25, 25A)
Acquire in Fee (PAs 17, 26, 27A, 27C, 27D)

Turning Basins — two will require the acquisition of land in
perpetual channel improvement easement

Louisiana Mitigation Areas
Willow and Black Bayou Areas  Navigational servitude

2.4.1.12 Relocations

The following assumptions were made to identify pipelines that could be affected by the recommended
plan and to develop associated costs. The individual circumstances of each pipeline will be evaluated by
USACE in consultation with non-Federal sponsor and the pipeline owner during the preconstruction,
engineering, and design (PED) and Construction phases, and decisions regarding necessary actions will
be made individually for each pipeline at that time. Feasibility engineering guidelines indicate that
pipelines with a minimum of 8 feet of cover for trenched lines or 5 feet of cover for directionally drilled
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lines would not be adjusted. Pipelines that do not meet the minimum cover requirement would be required
to be adjusted.

The adjusted pipelines must be located 20 feet below the authorized 48-foot depth. The 20 feet includes
any advance maintenance and allowable overdepth. The relocation of active pipelines is assumed to be
installed with directional drilling, and bundled where possible.

A total of 104 pipelines have been identified crossing the SNWW navigation channels. Of the 104
pipelines, 46 require adjustment to meet the minimum required vertical and horizontal clearances for the
SNWW CIP.

Pursuant to Section 101(a) of the Water Resources Development Act (WRDA) of 1986, as amended, the
Sponsor is responsible for performing, or assuring performance, of all relocations, including utility
relocations, which are necessary for the CIP. All relocations, including utility relocations, are to be
accomplished at no cost to the Federal Government.

The USACE, Galveston District has concluded preliminarily that 41 of the 46 lines located within the
channel must be relocated and are classified as utility relocations for which the Sponsor must perform or
assure performance. In accordance with Section 101(a)(4) of WRDA 86, one-half of the cost of each such
relocation will be borne by the owner of the facility being relocated and one-half of the cost of each such
relocation will be borne by the Sponsor. Such relocation costs will not include any cost for upgrading or
improving such facilities, which is to be borne by the facility owner.

For more specific information regarding the utility relocations, and preliminary conclusions regarding the
remaining 5 lines that must be removed but not replaced, see the FFR, Real Estate Plan, Appendix 4.

DMMP marsh restoration at Bessie Heights and mitigation marsh restoration measures east of Sabine
Lake were assumed to require no relocations. However, since oil production is active in some of these
areas, additional pipeline searches and coordination with pipeline owners would be required prior to
construction to avoid impacts.

No relocations would be required for overhead power utilities, highway bridges, the Port Arthur
Hurricane Flood Protection Levee, or its associated pump stations and closure structures.

2.4.2 Dredged Material Placement Areas

Dredged material produced by construction and operation of the Preferred Alternative over the 50-year
period of analysis would be managed in accordance with the DMMP. More details can be found in the
DMMP presented in Appendix D of this FEIS. The total new work construction quantity was presented in
Table 2.4-2. Information on proposed maintenance quantities is important in evaluating potential project
impacts. Table 2.4-12 provides a reach-by-reach comparison of maintenance quantities for the existing
project (No-Action Alternative) and the Preferred Alternative. Disposal features proposed for the
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Preferred Alternative consist of beneficial use features, upland PA features, and ODMDSs. The location
of all disposal features is shown on Figures 2.4-1a—g.

Table 2.4-12
Existing and Proposed Maintenance Dredging Quantities
Existing Proposed
50-Year Maintenance 50-Year Maintenance
Channel Reach Quantities (cy) Quantities (cy)

Sabine Bank Extension 0 36,216,000
Sabine Bank Channel 50,822,000 96,371,000
Sabine Pass Outer Bar Channel 99,685,000 223,650,000
Sabine Pass Jetty Channel 11,385,000 13,527,000
Sabine Pass Channel 30,590,000 34,781,000
Port Arthur Canal 88,249,000 82,858,000
Sabine-Neches Canal 60,123,000 73,245,000
Neches River Channel 66,448,000 89,725,000

Total Quantities 407 mcy 650 mcy

24.2.1 Quantities and Types of Dredged Material

Construction of the Preferred Alternative would require the development of significantly more PA
capacity than currently exists for the SNWW project. The existing project uses 16 upland PAs and 4
ODMDSs. Construction of the Preferred Alternative would generate 98 mcy of new work material.
Shoaling is projected to increase with the Preferred Alternative for several reasons (Parchure et al., 2005).
The Entrance Channel would extend an additional 13.2 miles into the Gulf, and this would result in higher
offshore dredging quantities. The deeper channel would have a greater cross-sectional area, making it
function as a larger sediment trap; and higher salinities would increase flocculation and the deposition of

suspended sediment.

Maintenance dredging is therefore projected to increase for the entire channel, from 407 to 650 mcy over
the 50-year period of analysis. Expressed as average annual quantities, quantities will increase from 8.1 to
13.0 mcy per year (an increase of approximately 60 percent). Fifty-seven percent of the maintenance
quantities for the Preferred Alternative would originate from the offshore channels, and 43 percent from
the inshore channels. As would be expected with the offshore channel extension, maintenance dredging
volumes for the offshore channel would increase more than the inshore reaches, with an increase from
162 to 370 mcy and 251 to 281 mcy, respectively. Additional capacity for the offshore reaches could be
obtained by designating new ODMDSs, and the designation of four new ODMDSs is being sought (see
Appendix B).

Finding areas suitable for the development of new upland PAs along the inshore reaches was difficult.
The majority of land adjacent to the SNWW is either covered by residential and industrial development
and existing PAs, or is coastal wetland. For this reason, considerable effort was directed toward
evaluating alternatives for the placement of dredged material. Maintenance material would be used to the
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greatest extent possible in the resulting DMMP. A discussion of the process used to evaluate these
alternatives, and a description of alternatives considered, is provided in Section 2.5.

2.4.2.2 DMMP Beneficial Use Features

All DMMP BU features proposed for inclusion in the DMMP of the Preferred Alternative are described in
Table 2.4-13. Three former marsh areas on the Neches River (Rose City East, Bessie Heights East, and
Old River Cove) would be combined into one large management feature called the Neches River BU
Feature (see Figure 2.5-1). In the Gulf Shore BU Feature, maintenance material would be used to nourish
Gulf shorelines at Texas and Louisiana Points (see Figure 2.5-2). The DMMP BU features are not being
pursued as separable elements of an ecosystem restoration plan under Section 204 or 207 authorities.
They are not ecosystem restoration measures, and as such, do not target a specific historical condition for
the level of restoration. They are least-cost, environmentally acceptable placement features and are
included as general navigation features (GNF) of the DMMP.

The Neches River BU Feature would take advantage of new work material provided by the channel-
deepening project to build hydraulic containment levees within degraded, former marsh areas at Rose
City East, Bessie Heights East, and Old River Cove. Each of these areas is referred to as a component of
the overall Neches River BU Feature. Marsh would be created in each component using only new work,
or a combination of new work and maintenance material. The Old River Cove component would be filled
during initial construction with new work material alone. In the Bessie Heights East component,
maintenance material would be placed incrementally in seven maintenance cycles over 28 years. At the
Rose City East component, new work material would be used to construct containment levees and ridges,
then the marsh would be completed with the placement of maintenance material during the first
maintenance cycle following construction. For the Neches River BU Feature as a whole, 2,853 acres of
emergent marsh would be restored in areas that are now open water; 871 acres of improved shallow-water
habitat would be created by the formation of shallower ponds and interconnecting channels within the
restored marshes; and 1,234 acres of existing fringing marsh would be nourished by winnowing fine-
grained material from unconfined flows of dredged material effluent. The size of the Neches River BU
Feature components and the magnitude of their ecological benefits are made possible by the large
amounts of dredged material that would be generated by the proposed project, and extensive opportunities

for beneficial use in the project area.

The Gulf Shore Nourishment Feature would use material from regular maintenance dredging of the
eastern section of the Sabine Pass Channel to nourish eroding marsh, and possibly create new saline
marsh, along a total of 6 miles of shoreline on both sides of Sabine Pass at Louisiana and Texas Points.
Material would be hydraulically pumped along a 3-mile reach of shoreline, from 0.5 to 3.5 miles from
each jetty. The unconfined placement of material during each 3-year dredging cycle would alternate
between Texas and Louisiana, so that materials would be placed on each state’s shoreline every 6 years,
for a total of 16 placement events over the 50-year period of analysis. Historic dredging records indicate
that the material from Sabine Pass would average 51 percent silt, 31 percent clay, and 18 percent sand.

The material would be hydraulically pumped into the nearshore zone and some material would be
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expected to flow over existing marsh while the remainder flows into the nearshore waters. This mix of
materials does not contain typical beach-quality sand; however, resource agencies have ageed that
returning the material to the littoral system would have a net beneficial effect, regardless of the material

type.

Table 2.4-13
DMMP BU Features, SNWW Preferred Alternative
Size of
Beneficial Use Influence
Features No. Description Area

Rose City East TX 3-1 Restoring 345 acres fresh marsh, 72 acres of shallow water, and  Influence
(component of East nourishing 151 acres of existing marsh in two construction area — 568
Neches River BU events. New work material from Neches River Channel will be acres
Measure) used to restore 225-acre marsh, construct hydraulic containment

levees and higher elevation features. Maintenance material from

the first maintenance cycle will be used to restore an additional

120 acres of marsh.
Bessie Heights East TX 5-2  Restores 679 acres of brackish and 1,190 acres of intermediate Influence
(component of marsh, 660 acres of shallow-water habitat, and nourishes 651 area — 3,180
Neches River BU acres of existing marsh. Marsh will be constructed with acres
Measure) maintenance material from Neches River Channel for 28 years.

New work material is used to build hydraulic containment levee.
Old River Cove TX 6-1 Restores 639 acres of brackish marsh, 139 acres of shallow-water Influence
(component of habitat, and nourishes 432 acres of existing marsh with new area— 1,210
Neches River BU work material from Neches River Channel. New work material acres
Measure) used to construct hydraulic containment levee.
Gulf Shore BU TX 8-11 Nourish 3 miles of Gulf shoreline on both sides of Sabine Pass, Affected
Feature (Texas and LA 5-2/  from 0.5 to 3.5 miles from East and West Jetties, using shoreline
Louisiana Points) 6-2 maintenance material from Sabine Pass Channel. Unconfined 6.0 miles

placement of maintenance material along shoreline every 3 years  total

for 50-year period of analysis (8 placement episodes). Assume

50:50 split of material between Texas and Louisiana

accomplished by alternating placement in Texas and Louisiana.
2.4.2.3 Upland Placement Areas

Sixteen existing and two expanded upland PAs proposed for use with the Preferred Alternative are listed
in Table 2.4-14. Existing upland PAs would be used to the greatest extent possible; however, the
expansion of some existing PAs would also be required. The locations of each PA are shown on
figures 2.4-1d—g, and the evaluation of PA impacts is presented in subsection 2.5.3.3.

243 Impact Analysis and Mitigation Needs Summary for the

Preferred Alternative

A full summary of the impact analysis and compensatory mitigation needs for the Preferred Alternative is
presented in Table 2.4-16 for each state. The calculation of impacts and benefits of the DMMP BU
features and mitigation measures are described in Section 2.5 and throughout Section 4 of this FEIS.
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Table 2.4-14
Upland Placement Areas, SNWW Preferred Alternative
Placement Area  Additional Cell(s) Size (acres) Associated Waterway Section**
5 N&S, Band C 957 Sabine Pass Channel (sections 5 and 6)
8 3,570 Port Arthur Canal (sections 7 and 8)
Sabine-Neches Canal (Section 9)
9A B 481 Port Arthur Canal (Section &)
11 2,170 Sabine-Neches Canal (Section 10)
12 355 Neches River Channel (Section 11)
13 140 Neches River Channel (Section 11)
14 255 Neches River Channel (Section 12)
16 288 Neches River Channel (Section 12)
17 316 Not used for new work material
18 A* 432 Neches River Channel (Section 14)
21 135 Neches River Channel (Section 15)
23 A 773 Neches River Channel (sections 15 and 16)
24 A* 575 Neches River Channel (Section 16)
25 A 820 Neches River Channel (sections 17 and 18)
26 192 Neches River Channel (Section 18)
27 A,C,and D 270 Neches River Channel (Section 18)

*New cells (PAs 18A and 24A), which enlarge existing PAs.
**Waterway sections are shown on FFR Engineering Plates C-01 through C-12.

Table 2.4-15
Preferred Alternative ODMDSs
Placement Size Associated

Area (acres) Status Waterway Section
A 3,405 New Extension Channel
B 3,405 New Extension Channel
C 3,405 New Extension Channel
D 3,405 New Extension Channel
1 2,020 Active Section 1
2 4,738 Active Section 2
3 3,939 Active Section 3
4 3,444 Active Section 4

244 Critical Assumptions

Critical planning and environmental assumptions were made in the evaluation of the benefits and impacts
of the Recommended Plan. Table 2.4-17 provides a brief summary of the major assumptions, the
scientific basis or rationale behind each assumption, and an indication of the consequences if the

assumptions turn out not to be valid.
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Summary of the Impact Analysis and CompZﬁE;fozrfl\}[?tigation Needs for the Preferred Alternative
Project as
Texas Louisiana Whole
Impact Analysis (AAHUs*)

Negative Impacts (—) Before DMMP BU —412 -1,709 -2,121

Positive Impacts Resulting from DMMP BU 1,068 210 1,278

Net Gain or Loss (=) After DMMP BU 656 —-1,499 -843

Offset of Impacts to Louisiana Federal Lands from -340 340 NA

Excess Texas BU Benefits

Net Gain or Loss (—) After BU Benefits 316 -1,159 —843

Compensatory Mitigation (AAHUs)

Total Compensation 0 1,181 1,181

Net Gain After BU Benefits & Mitigation 316 22 338

Impact Analysis (Acres)

Size of Potential Impact Area 58,649 197,530 256,179
Area with No Impacts 19,421 15,247 34,668
Area of Direct Impacts 86 0 86
Area of Indirect Impacts 39,228 182,283 221,511

Net Acres of Land Loss (—) before DMMP BU 247 -691 -938

Total Shoreline Influenced by DMMP BU 3 miles 3 miles 6 miles

Total Acres Affected by DMMP BU 4,958 0 4,958
Created Emergent Marsh 2,853 0 2,853
Improved Shallow Water 871 0 871
Nourished Existing Marsh 1,234 0 1,234

Compensatory Mitigation (Acres)

Total Acres Affected by Mitigation 0 8,095 8,095
Created Emergent Marsh 0 2,783 2,783
Improved Shallow Water 0 957 957
Nourished Existing Marsh 0 4,355 4,355

Total Acres Affected by DMMP BU and Mitigation 4,958 8,095 13,053
Created Emergent Marsh 2,853 2,783 5,636
Improved Shallow Water 871 957 1,828
Nourished Existing Marsh 1,234 4,355 5,589

*AAHU = Average annual Habitat Units
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Table 2.4-17
Critical Assumptions

Assumption

Rationale for the Assumption

Consequences if Assumption Becomes Invalid

FWOP Condition

Louisiana Coastal Wetlands
Planning, Protection, and
Restoration Act (CWPPRA) Projects
in operation at Willow Bayou, Black
Bayou, and Perry Ridge for
remainder of project life.

Most likely rate of RSLR estimated
to be 1.1 feet in the study area by
year 2069. Full potential range of
RSLR estimated to be from 0.3 to
2.8 feet over period of analysis.

Future freshwater inflows assumed
for HS modeling are slightly higher
on Neches River than existing
inflows; about the same as existing
inflows on the Sabine River.

Changes in land loss rates are driven
by the interaction of salinity and
submergence, resulting in a
reduction in plant productivity,
leading to a decrease in plant
growth, plant death, followed by
peat collapse and wetland loss.
Assumed linear relationship between
change in salinity due to RSLR and
change in FWOP land loss rate.

FWP Condition (Preferred
Alternative)

RSLR - same as FWOP because
deepening project causes only
negligible increase in water surface
elevation.

Additional land loss would result
primarily from the interaction of
higher FWP salinities with FWOP
RSLR. Assume direct linear
relationship between salinity and
land loss changes.

Ecological effects of CWPPRA
projects (reductions in land loss rates
and/or salinity) based upon changes
projected in environmental
assessments.

Eustatic sea-level rise based upon
mid- to high mid-range projected by
National Research Council (NRC)
and Intergovernmental Panel on
Climate Change (IPCC),
respectively. Local subsidence
component based upon long-term
trends obtained from basal peat
analysis. Full potential range
calculated as required by Circular
No. 1165-2-211.

Future freshwater inflows were based
upon demand projections and supply
strategies approved by the 2007
Texas State Water Plan.

The salinity-vegetation productivity
relationship is based upon algorithms
developed for dominant wetland
vegetation species in the study area.
The algorithms were developed for
the Louisiana Coastal Areas
Ecosystem Restoration Study using
data from a large number of
professional studies.

FWP water surface elevation change
determined by ERDC HS modeling.

Associating land loss with salinity
increases is based upon well-
documented biological responses of
inundated vegetation to salinity
change. No data are currently
available that relate specific salinity
changes to specific land loss rate
changes.

If ecological benefit of CWPPRA project is less
than expected, then FWOP salinity and land
loss impacts would be slightly higher than
expected; conversely, if ecological benefits are
higher, FWOP impacts would be slightly lower
than expected.

Little consequence if RSLR is lower than
expected. High rate of RSLR could result in
small increase in maintenance dredging and PA
levee heights for existing project; increase in
hurricane tidal surge elevation; an increase in
land loss due to submergence of intertidal
marshes; and salinity increase. Functioning of
navigation channel would not be affected;
improvements at some dock facilities might be
needed.

Little consequence if inflows are higher than
projected. If inflows are lower than expected,
FWOP ecological impacts would be higher than
expected and more areas would be experiencing
suboptimal salinities.

If the relationship between salinity and land loss
is different from that projected, FWOP land loss
would be higher or lower than current estimates.

Little consequence if RSLR is lower than
expected. No FWP effect on maintenance
dredging, PA levee heights, or tidal surge
penetration. At high rate, all areas suitable for
marsh mitigation could be susceptible to
submergence. DMMP BUs protected by
containment structures.

If the relationship between salinity and land loss
is different from that projected, FWP impacts
would be higher or lower than current estimates.
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Table 2.4-17, cont’d

Assumption

Rationale for the Assumption

Consequences if Assumption Becomes Invalid

Cost Estimates

Cost estimate of the Preferred
Alternative utilized appropriate
probabilities of risk.

It was assumed that up to 5 pipeline
dredges would be available for use at
one time for inshore channel
dredging, and mitigation and BU
marsh creation. Offshore dredging
assumes use of only one hopper
dredge at a time.

Funding

Sufficient funding streams would be
available to construct the Preferred
Alternative over the assumed
construction periods and to provide

Cost risk analysis was performed
using required forecasting and
analysis tools. Cost contingencies
developed by this analysis have been
included in the total project cost
estimate.

Assume offshore hopper dredge
production averaging 7.9 mcy/yr;
inshore pipeline dredge production of
7.2 mey/year; and no more than 550
acres/year of mitigation or BU marsh
creation by any one dredge.

USACE planning policy states that
plans should be developed without
funding constraints. Federal funding
priorities are difficult to predict.

An increase in total project cost, exclusive of
price level changes, of more than 20 percent of
the total project cost stated in the authorizing
legislation would require Congressional
authorization.

If the assumed production rate is too high, or if
the assumed number of dredges is not available,
then construction would take longer and the
total cost of construction would increase.

Total project cost could be higher because of
longer construction schedule. Inadequate O&M
funding could cause an increase in navigation
costs or adversely affect monitoring of

long-term operation and mitigation and BU features.

maintenance.

2.5 EVALUATION OF ALTERNATIVES FOR THE
MANAGEMENT OF DREDGED MATERIAL

2.5.1 Regional Sediment Management Objectives and Scope

The principles of RSM were applied in evaluating alternatives for the placement of dredged material from
the proposed SNWW CIP. RSM is an approach for managing projects involving sand and other sediments
derived from dredging and other activities in riverine, estuarine, and coastal systems (USACE, 2006b). Its
major objective is the retention of sand or other sediments in natural aquatic systems, thereby supporting
a more sustainable process and potentially reducing project costs (Martin, 2002). RSM incorporates many
of the principles of watershed planning, but applies them in the context of dredging and other activities
that influence sediment resources. It broadens the problem-solving perspective from a project-specific
scale to a larger spatial and longer-term perspective. This requires the integration of a broad range of
disciplines and collaborative partnerships among stakeholders. The USACE authorities and policies that
support implementation of RSM are discussed in Technical Note No. 8 for the RSM Demonstration
Program (USACE, 2003a).

The geographic focus of an RSM analysis is a sediment system, on a scale that is relevant to issues (e.g.,
dredged material management or processes like erosion or shoaling) that have been identified by
stakeholders in the region. The RSM study area essentially coincides with the SNWW study area and
contains riverine, estuarine, and coastal environments. It is large enough to facilitate understanding of
sediment processes and behavior and the inherent interconnectedness of all parts of a sediment system.
The RSM study area includes the existing 65-mile-long SNWW navigation channel that extends from
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22 miles offshore in the Gulf, through a jettied entrance at Sabine Pass, up artificial canals on the west
side of Sabine Lake, and finally up the Neches River Channel to the City of Beaumont. The SNWW area
of analysis incorporates all of the existing and proposed navigation and placement features, and
significant inflows and structures that affect the system. The littoral portion of the study area extends
from Holly Beach, Louisiana, to Sea Rim State Park in Texas, roughly a distance of 40 miles. It extends
into the Gulf along the existing Entrance Channel, proposed channel extension, and ODMDSs for a
distance of roughly 40 miles; and it extends inland from the coastline approximately 40 miles to
incorporate the tidally influenced reaches of the Sabine and Neches rivers watersheds and Sabine Lake.

The Texas Coastwide Erosion Response Plan has identified several parts of the study area as “critical
erosion areas” because of impacts to habitats and traffic safety from ongoing erosion, and has called for
an increase in the beneficial use of dredged material from the SNWW project to help address these issues.
The plan was developed as part of the Texas Coastal Erosion Planning and Response Program (CEPRA)
(GLO, 2004, 2005). The program has identified the Gulf shoreline between Texas Point and Sea Rim
State Park as a critical erosion area. It attributes the erosion, in part, to a lack of sediment coming down
the Sabine and Neches rivers, and the interruption of longshore sediment transport by the SNWW jetties.
The CEPRA Plan recommends that long-term regional sediment management be utilized, along with
highway realignment and beach dune restoration, to protect the important coastal evacuation route of
SH 87 in Jefferson County. As described below, the Gulf Shore BU Feature will provide a long-term,
RSM approach to restoring some sediment to the littoral zone in this area of high erosion. In Orange
County, the CEPRA Plan calls for restoration of 9,400 acres of marsh in the Lower Neches River using
dredged material to raise soil elevations in the former marsh areas that have become open water. These
are the same marsh areas (i.e., Rose City, Bessie Heights, and Old River Cove) that have been combined
into the Neches River BU Feature. The evaluation of these beneficial use features is described more fully
later in this chapter.

2.5.2 Description of the SNWW Sediment System
2.5.2.1 Geomorphology

The modern coast of the northwest Gulf is the product of dramatic processes that occurred at the end of
the Holocene sea level rise. The lowstand occurred approximately 20,000 to 18,000 years before present
(B.P.) when the sea level was about 350 feet lower than today. Rapid sea level rise occurred until 7,000 to
6,000 years B.P., and then slowed to reach the modern stillstand about 3,000 years B.P. (Blum et al., 2002;
Frazier, 1974; Nelson and Bray, 1970). The offshore shoal area of Sabine Bank is a relict shoreline that
formed during this period. As the sea level rose, the Sabine and Neches rivers backfilled incised valleys
that had developed during the lowstand. The Chenier Plain on both sides of Sabine Pass was created with
sediment transported by the westernmost of the Mississippi River’s major distributaries (Byrnes and
McBride, 1995). The Mississippi River never flowed directly through this region, and thus much less
erosion of the Pleistocene surface occurred (Penland and Ramsey, 1990). Rather than the hundreds of feet
of silty sediment that overlays the Pleistocene surface in the Louisiana coastal plain to the east, the
Pleistocene surface lies beneath about 49 feet of sediment in the Chenier Plain region. It is composed of a
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series of parallel beach ridges that evolved as a series of prograding mudflats intermittently reworked into
sandy or shelly ridges. Sabine Lake formed in the elongated drowned river valley of the Sabine River.
The Sabine River and the Neches River empty into the northeast and northwest corners, respectively, of
Sabine Lake.

The modern Gulf shoreline from Holly Beach to Sea Rim State Park is composed of mudflats, mud
washover flats, clay marsh platforms, sandy washover flats, and some sandy beaches (Louisiana
Department of Natural Resources [LDNR], 1997; PBS&J, 2006; USACE, 1971a). The low marshy areas
on the east and west sides of Sabine Pass are known as Louisiana and Texas Points, respectively. Both
shorelines within 10 miles of Sabine Pass are entirely undeveloped, and public access is limited. In Texas,
a section of SH 87 has been abandoned since 1989 due to shoreline erosion. Most of the shoreline in the
Texas portion of the study area is located within the Texas Point NWR. In Louisiana, SH 82 crosses
Sabine Lake where the lake begins its constriction into Sabine Pass, and does not approach the coastline
until it nears the small community of Johnson’s Bayou. The property south of SH 82 is privately held,
with the exception of the SNWW PA 5 on Sabine Pass. Recreation and wildlife preservation have been
the major uses of the area; however, recently the new Sabine Pass LNG facility has been constructed on
the waterway northwest of PA 5.

The only major inlet in the sediment system is Sabine Pass, the jettied entrance for the SNWW. These
navigation structures extend seaward, blocking longshore sediment transport and carrying sediment out of
the littoral zone. The Sabine Pass Jetties were built between 1883 and 1885 with east and west completion
lengths of 25,000 feet (4.7 miles) and 22,000 feet (4.2 miles), respectively (Alperin, 1977). Longshore
transport of sediments from the east is also affected by navigation jetties at Calcasieu Pass (USACE,
2004a). Construction on the east jetty at Calcasieu Pass began in 1893 and the west jetty in 1986
(USACE, 1961). Over the next 45 years, east and west Calcasieu jetties reached 10,500 feet (2 miles) and
8,200 feet (1.6 miles), respectively.

Offshore of Sabine Pass, the bottom slope averages 6 feet per mile until roughly 1 mile offshore, after
which it steadily decreases to an average 1 foot per mile through roughly 10 miles offshore (White et al.,
1987). Thus, for most of its extent the shelf is gently sloping and (with the exception of Sabine Bank) is
relatively featureless. The Sabine Bank is the principal topographic feature with approximately 25 feet of
relief. Sandy muds and clay muds predominate the surface inner shelf region; however, the surface of
virtually the entire area is covered by a sheet of sand approximately 2 feet thick (Anderson and Wellner,
2002; PBS&J, 2004b). An extensive outcrop of Beaumont clay is located nearshore and within 2 feet of
the sediment surface, beginning near Sea Rim State Park and extending westward (Nelson and Bray,
1970). The Beaumont clay is derived from coastal and deltaic plain silts and clays that were deposited on
the continental shelf during the previous lowstand. The clay outcrops from a complex, eroding scarp face
with relief of approximately 2 feet (Pacific International Engineering [PIE], 2003).

Sabine Bank is the only area that contains significant quantities of beach-quality sand (Morton et al.,
1995). It is an elongated feature, located approximately 17 miles south of the mouth of Sabine Pass and
oriented roughly parallel to the coast (Blum et al., 2002). The main body of the bank (Sabine West Bank)
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is 20.5 miles long, and water depths over the bank range average 39 feet below mean low water. The
existing SNWW Entrance Channel passes approximately 0.75 mile to the east of its eastern edge. A
smaller body of Sabine Bank (Sabine Bank East), approximately 10.5 miles long, is located east-northeast
of the SNWW channel. Existing ODMDSs 1 and 2 are located north and south of the eastern end of the
Sabine West Bank, sufficiently distant that materials placed there do not flow onto them. All of the four
existing and four proposed ODMDSs are evenly spaced on the west side of the existing and proposed
extension channel. They were located on the west side of the channel so they will be downstream of the

most prevalent circulation currents in the northwest Gulf.
2.5.2.2 Wind, Tides, and Circulation

The hydrodynamic regime in the northwestern Gulf results from a complex interaction of tides,
meteorological driving forces, freshwater inflows, and Coriolis acceleration. Both local conditions and the
overall Gulf circulation pattern affect the area. In addition, major storms profoundly influence waves,

tides, currents, and sediment movement.

The combination of a broad continental shelf and low waves in the Gulf allows local winds to play a more
dominant role in shoreline dynamics in this area than on most other beaches around the U.S. (King,
2007). Local winds can directly modify longshore currents within the surf zone and in the nearshore
environment. The average wind direction from a buoy off Sea Rim State Park is from the south-southeast
(PIE, 2003). However, wind direction is more southerly in summer months and more southeasterly at
other times of the year. Average speeds are fairly constant at 9 to 13 miles per hour throughout the year,
reaching maximum in April and May.

Astronomical tides are generally small in the Gulf. They vary from diurnal to semidiurnal as a function of
the moon’s declination, with an average amplitude of approximately 1 foot (King, 2007). During average
conditions, waves in the nearshore are depth-limited and controlled by water levels, the mild nearshore
slope, and the possible presence of a soft mud bottom (PIE, 2003). The coast of the Chenier Plain
between Sabine Pass and Calcasieu Pass is also microtidal, with tides ranging from 2.0 to 2.4 feet. Waves
come from the south about 16 percent of the time and from the south-southeast 28 percent of the time
(Byrnes and McBride, 1995).

A major feature that dominates circulation in the eastern Gulf is the Loop Current, a continuation of the
Yucatan Current which enters the Gulf through the Ywucatan straits. There are two important
semipermanent currents that diverge from the Loop Current; the one in the northwestern Gulf circulates
counterclockwise (Rouse et al., 2004). Inner-shelf currents in the Gulf off the Louisiana and upper Texas
coast flow westward and move downcoast during the late fall, winter, and early spring. This flow is
highly responsive to wind forcing and may briefly reverse direction and flow upcoast. This reversal
typically occurs during late spring, so that for a month or more the mean current in this area may be
eastward. During the summer, when winds are weaker, the coastal waters are highly stratified, and surface

flows may not flow in the same direction as near-bottom currents.
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Bottom currents have a strong effect on sediment movement on the shelf. A study of water velocities
needed to cause rapid erosion on sediments similar to those in the study area found a critical erosion
velocity of 0.47 knot, with little variation among sand, silt, or clay (Moherek, 1978). The bottom ocean
currents near Sabine Pass should have sustained bottom velocities of at least twice the critical erosion
velocity for several days each year. Within approximately 40 miles of the Gulf Coast in this area, bottom
current will reach a maximum velocity of about 3.9 knots every 3 years and sustain velocities of 1 knot or
greater for several days once a year (EPA, 1982). Pre- and postdredging surveys of the existing ODMDSs
off Sabine Pass provide corroborating evidence of this sediment movement. Maintenance material from

recurrent dredging placement episodes disperses after each placement and does not accumulate.
2.5.2.3 Coastal Shoreline Erosion Impacts

The changes in sediment transport, while very small, can be expected to have some effect on the rates of
shoreline erosion. Under the Preferred Alternative, there is a slight reduction in the erosion rate near the
jetties. Near the jetties, the average rate of shoreline accretion was calculated to be as much as
60 feet/year. However, between 0.5 mile and 3 to 4 miles on either side of the jetties, the erosion would
be increased by less than 0.5 foot/year for a 50-foot project and farther from the jetties than that, the
shoreline change would decrease to zero. The effect of the 48-foot channel on the Gulf shoreline between
0.5 mile and 3.5 miles from each jetty was estimated to be 0.42 foot/year based upon the 45- and 50-foot
project effects.

The Gulf Shore BU Feature should have a positive effect on reducing shoreline erosion. The presence of
additional fine-grained sediments in the littoral system, which would be provided by the BU feature,
should reduce the current erosion rate and minimize the small increase in shore erosion predicted with the
project. In systems that have an abundant supply of fine-grained sediments, the presence of additional
muddy sediment in the nearshore environment may attenuate waves and lessen wave-induced erosion
(Hsiao and Shemdin, 1980; Tubman and Suhayda, 1976; Wells and Kemp, 1986). Furthermore, the
predominantly fine-grained sediment provided by this BU feature should contribute to mudflat accretion
by periodically moving onshore and becoming shore-attached. On the western Louisiana and eastern
Texas coasts, sediments accumulate as mudflats and underwater mudshoals (or “fluid mud”) in the
nearshore region. Nearshore, fluid mud can be trapped against the shoreline by prevailing south and
southwesterly winds, and storms carry the trapped muddy ooze onto the chenier shoreline (Morgan et al.,
1958; Wells and Kemp, 1982, 1986). Accretion of the shoreline can then occur by poorly understood
processes (Huh et al., 1991; King, 2007; PIE, 2003).

Although the BU sediments would be largely fine grained, approximately 18 percent of maintenance
material is expected to be sand. Sands that are deposited onshore would nourish and stabilize eroding
marshes and sand deposited in the nearshore zone should stay in the nearshore environment, moving back
and forth across the shoreface (Wamsley, 2008). Sand placed at Louisiana Point should remain on the
shoreface where it was deposited; no significant amounts of sand are expected to enter the Jetty Channel.
On erosive mud shorelines like those in the BU area, the sand percentage should increase, and it would

form sandy lenses or a veneer over the mud shoreline substrate. As the sand lenses thicken, the sands help
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protect the underlying mud from further erosion (Nairn, 1992). However, in smaller quantities, sand can
also accelerate erosion of a mud beach. If the consolidated mud is not covered by a sand veneer, any sand
that is mobilized by wave action would act as a scouring agent (King, 2007).

2.5.24 Inland Shoreline Erosion Impacts

The primary area of concern for inland shoreline impacts is Pleasure Island along the confined channels
of the Port Arthur and Sabine-Neches canals (Parchure et al., 2005). No increase in the existing erosion
rate is predicted with the project for the eastern shore of Sabine Lake. The primary mechanism for
shoreline erosion associated with the project is from passage of large vessels. Maynord (2005)
investigated the mechanisms of ship-induced bank recession (shoreline erosion). The analysis employed a
numerical model (HIVEL2D) to simulate the ship-induced velocity at the bank and employed information
on the vessels in the existing and future fleets and information on the speeds that would be needed in both
the No-Action and Preferred alternatives. The analysis focused on two sites on Pleasure Island; the north
site is in the Sabine-Neches Canal, and the south site is in the Port Arthur Canal. The north site has no
existing erosion protection, while the south site has riprap protection. Neither site will have a change in
channel width. The analysis was calibrated to the existing rates of bank recession, and it used the model to
account for differing numbers of vessel trips projected for the years 2030 and 2060 for both the No-
Action and 50-foot alternatives. The Preferred Alternative is expected to have a lesser effect than the
50-foot alternative.

Maynord (2005) found that the rates of erosion are lower for the 50-foot alternative than for the No-
Action Alternative at both the north and south sites for both 2030 and 2060 traffic levels. Overall, the
effect of the Preferred Alternative should be to reduce the rate of erosion on inland channels relative to
the No-Action Alternative because of fewer vessel trips that are predicted with the Preferred Alternative
than in the No-Action Alternative.

2.5.2.5 Longshore Transport

In general, the longshore movement of littoral sediments in the study area is from the east to the west
(King, 2007; Morang, 2006; USACE, 2004a). In the recent past, the estimated net longshore sediment
transport to the west ranged from 47,000 to 97,000 cy/year east of Sabine Pass (USACE, 1971a). West of
Sabine Pass, the typical yearly net longshore sediment transport is to the southwest (Carothers and Innis,
1960; Mathewson, 1987; USACE, 1971b), with an occasional reversal of direction at Sea Rim State
Beach (King, 2007; Mason, 1981). At Sea Rim State Park, the typical net transport to the southwest was
about 70,600 cy/year; for the atypical reversal to the northeast, the net transport rate was 35,000 cy/year
(Mason, 1981). Another study of coastal geomorphology and shoreline erosion in Jefferson County was
conducted by PIE (2003) in conjunction with ongoing studies of erosion impacts to SH 87. PIE calculated
longshore sediment transport using both Galveston Buoy and Wave Information Study data. In general,
the gross sediment transport rate was found to be higher toward Galveston Island. Transport divergence
was indicated near Sea Rim State Park, in the vicinity of two areas of high erosion along Texas Point.
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Longshore transport and wave modeling have been performed, and a sediment budget has been prepared
for the study area in conjunction with a shoreline erosion study of the Texas coast from Sabine Pass
through Galveston Island (King, 2007; Morang, 2006). These studies have confirmed that the littoral
system in the study area is dominated by fine-grained sediments. The shorelines along Texas and
Louisiana Points are primarily composed of consolidated mud (King, 2007; USACE, 2004a). Farther to
the west, the consolidated mud substrate is overlain by sand veneers and is only occasionally exposed.
Aside from the prevalence of fine-grained sediments along Texas Point, there was no real trend in median
grain sizes in the study area. In Louisiana, the shoreline is similar to those found in Texas for about
2 miles east of the jetty and then it transitions to a sandy beach that reaches toward Ocean View Beach.
Sediment transport and deposition are distinctly different on mud shorelines than on sandy beaches (King,
2007). Once eroded, cohesive sediments (clays and silts) are generally carried in suspension until
deposited in a less-energetic environment (e.g., deeper water outside the surf zone or in wave-sheltered
areas such as quiet bays and estuaries), and so are lost to the littoral system.

On sand beaches, the mobilized sand generally stays within the active profile. This is the primary reason
that most of the world’s beaches are composed of sediments having diameters greater than 0.10 mm. The
depth of closure, or the sedimentologically active zone, has recently been determined to be approximately
19.7 feet deep off the upper Texas coast (King, 2007). Sand deposited any deeper than this point is unable
to move any closer to shore. On the Texas side of Sabine Pass, this is roughly 3 to 4 miles from shore; off
Louisiana Point, this point is roughly 2 to 3 miles from shore.

In regions like the study area that have large supplies of fine-grained sediments, the nearshore seabed can
be blanketed with thick, unconsolidated, gel-like, mud oozes called “fluid mud.” There are numerous
anecdotal reports of the presence of floating rafts of “fluid mud” on the Gulf’s surface west of the
Atchafalaya River mouth in Louisiana, and off Texas Point and Sea Rim State Park (Block, 1984; PIE,
2003). Nearshore, the fluid mud can be trapped against the shoreline by prevailing south and
southwesterly winds, and storms carry the trapped muddy ooze onto the chenier shoreline (Morgan et al.,
1958; Wells and Kemp, 1982, 1986). Accretion of the shoreline can then occur by poorly understood
processes (Huh et al., 1991; King, 2007).

2.5.2.6 Shoreline Descriptions

Jefferson County and Cameron Parish coastlines in the study area are mainland beaches fronting a chenier
plain that formed from a Pleistocene promontory overlain by Holocene marginal deltaic sediments (King,
2007; USACE, 2004a). The upland area adjacent to the coast is a relatively flat, gently sloping terrain
with marsh elevations of 1 to 2 feet mean sea level and ridge elevations of 5 to 6 feet mean sea level.
Saline marsh vegetation covers the upland area behind the eroding shoreface. In the Texas Point NWR, a
fillet of muddy substrate that was created by rapid deposition over approximately the last 100 years lies
seaward of the chenier ridges. For the period between 1883 and 1970, the net accretion was documented
at 2,225 feet (Morton, 1975). The fillet of recent deposits recedes rapidly and disappears approximately
0.5 mile from the West Jetty, where the Chenier Plain again fronts the Gulf until it ends about 18 miles
from Sabine Pass (PIE, 2003).

2-58



2: Alternatives

The shoreline in the Texas Point NWR (between Sabine Pass and Sea Rim State Park) is a muddy
shoreface composed of consolidated mud (King, 2007; PIE, 2003). A thin veneer of sand thrown up onto
the marsh edge by storms covers some areas of the mud substrate. Farther west, the Sea Rim State Park
area is a sediment transport convergence zone, and the beach typically has a substantial veneer of sand. In
Louisiana, the coastline for approximately 10 miles east of the jetty contains tidal sand/mudflats, sand
bars and sandy beaches with tidal flats (PBS&J, 2006). A narrow tidal sand/mud flat, ranging from 30 to
450 feet in width, extends for about 1.5 miles east of the jetty, and then transitions to a sandy beach.
These beaches vary in width from 50 to 300 feet and end at an eroded, low mud bank shoreline. A sand
bar is present in the nearshore zone that is the result of the beneficial placement of dredged material by
Cheniere Energy in conjunction with construction of the Sabine Pass LNG facility. The 10-to-150-foot-
wide bar begins about 0.5 mile from the jetty and extends for about 1 mile to the east. It lies roughly
parallel to the shore, between 4,000 and 1,200 feet offshore.

2.5.2.7 Historical Shoreline Change in the Study Area

The northwest Gulf Coast system is sand starved, and essentially no modern-day sand is being delivered
to these beaches (Lee, 2003; Morang, 2006; Morton, 1977). The only coarse-grained sand reaching the
Texas shores appears to originate from the erosion of underlying Pleistocene barrier-strand plain deposits,
which contain lenses of fine-grained and poorly sorted sands in massive clay and silt deposits (Isphording
et al., 1989). The lack of delivery of coarse-grained sand during the modern stillstand has contributed
significantly to shoreline erosion in the area. The very limited coarse-grained load of the Sabine and
Neches rivers is deposited in bay-head deltas in Sabine Lake rather than on the coast (Mason, 1981;
Morang, 2006; USACE, 1971b). Therefore, the limited sand in the northwest Gulf coastal system either
migrated up the shoreface with the Holocene sea rise or was eroded from relict Pleistocene deposits.

Chronic erosion is believed to be associated with the diversion of sand and other sediment resulting from
channelization and regulation of the Mississippi and Atchafalaya rivers to the east, and the Sabine and
Neches rivers in Texas. The Calcasieu and Mermentau rivers also do not supply coarse-grained
sediments, and the Cameron jetties deflect the little material that does exist away from the Holly Beach
area, so that it accumulates to the west at Long Beach, Louisiana’s westernmost sandy beach (LDNR,
1997; USACE, 2004a). The Sabine Pass jetties also intercept sediment moving westward in the littoral
drift, creating a wide, muddy, tidal flat next to the east jetty (PBS&J, 2006; USACE, 2004a). On the
Texas side, a 0.5-mile-wide fillet of silt and mud, located immediately adjacent to the west jetty,
intercepts sediments moving from the west during periodic reversals near Sea Rim State Park in the

dominant longshore movement (PIE, 2003).

Shoreline change has been extensive in this region and continues to be an ongoing problem. In the area
between Ocean View Beach and the Sabine jetties, the shoreline prograded seaward at an average rate of
+12.9 feet/year between 1883 and 1994. Recently, however, accretion has slowed to +1.2 feet/year, and
the behavior of this shoreline has become erratic, with change rates varying between —13.2 and
+14.7 feet/year (USACE, 2004a). East of Ocean View Beach, the 10-mile-long coastline to Holly Beach
fronts a series of chenier and beach ridges that provided a foundation for roadways and commercial
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development before it was essentially destroyed by Hurricane Rita in 2001. Persistent erosion in this area,
on the order of —4.3 feet/year between 1985 and 1998, was recorded here prior to the hurricane (USACE,
2004a). Hurricane Rita’s storm surge at Louisiana Point was 10.6 feet as recorded by U.S. Geological
Survey (USGS) sensors (Farris et al., 2007). The surge deposited 3.3 feet of new sediment on the
Hackberry Beach chenier ridge and inundated thousands of acres of coastal marsh. Bar welding to the
lower shoreface was also evident (Guidroz et al., 2006). Immediately after the storm, hundreds of acres of
marshay cordgrass marsh in Cameron Parish appeared to have been severely impacted by extensive
flooding of high-salinity waters. When the water finally subsided, the vegetation in many areas appeared
dead, and the marsh had areas that were 30 to 50 percent devegetated. Over time, porewater salinity levels
should decline as rainwater flushes salinity from the system (Farris et al., 2007). On the Texas side of
Sabine Pass, a 0.5-mile stretch of shoreline adjacent to the west jetty is aggrading at a rapid rate, but
beyond this narrow zone to the west, is an active erosion zone extending approximately 15 miles to the
vicinity of Sea Rim State Park (Morang, 2006). This eroding stretch of the Jefferson County coastline is
experiencing the largest erosion rate on the upper Texas coast, up to 40 to 50 feet/year (King, 2007). It
has been identified as a “critical erosion area” by the Texas Coastwide Erosion Response Plan because of
threats to traffic safety and wildlife habitat. Shoreline erosion has destroyed a portion of SH 87, an
important hurricane evacuation route, and is eroding coastal wetland habitat at Texas Point and McFaddin
NWRs (GLO, 2004, 2005).

2.5.2.8 Sabine Pass Sediment Budget

New littoral transport rates have recently been calculated for the Sabine Pass littoral zone. The Sabine
Pass sediment budget (Morang, 2006) applied shoreline change statistics that were computed from
changes in sediment volume for littoral cells, using cross-shore profiles that were projected with an
ERDC modeling study (King, 2007). The sediment budget focused on characterizing sediment movement
in the coastal segments of the navigation channel and nearby Texas shoreline. Accurate estimates of the
percentage of total transport that is suspended sediment load from the inshore area were not available. Six
of the 23 cells defined for this study are relevant to this discussion—three cells (the Sabine Pass Channel,
the Sabine Jetty Channel, the Sabine Outer Bar Channel) were used to analyze sediment movement in the
navigation channels through Sabine Pass and past the jetties; three other cells (the Sabine Fillet, Texas
Point NWR, and Sea Rim State Beach) were used to calculate sediment movement along the littoral zone
westward of Sabine Pass. A summary of the sediment budget results is presented in Table 2.5-1.

2.5.2.9 Existing Project Shoaling and Sediment Transport Conditions

The following summary of shoaling and sediment transport conditions for the existing SNWW includes
all segments of the existing SNWW navigation system. The analysis of channel sections covered by the
sediment budget (see Table 2.5-1) is derived primarily from Morang (2006); dredging cycle lengths,
velocity data, average percentages of sediment sizes, and dredging quantities for channel reaches not
covered by the sediment budget were obtained from the SNWW Sediment Study (Parchure et al., 2005);
other supporting analyses are identified as the data are presented. The discussion begins with the upstream
end of the SNWW (the Neches River Channel) and moves downstream through the confined Sabine-
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Neches and Port Arthur canals, the Sabine Pass Channel, and then offshore into the Sabine Pass Jetty
Channel, the Sabine Pass Outer Bar Channel, and the Sabine Bank Channel. Finally, the interaction of the
channel and adjacent shoreline sections is described.

Table 2.5-1

Sediment Budget for Sabine Pass (adapted from Morang, 2006)*

Cell

Sources and Quantity (1,000
Cy per year)

Sinks and Quantity
(1,000 cy per year)

PA/ODMDS and Quantity
(1,000 cy per year)

Sabine Pass Channel

866.7 (approximately 20%
sand) from Port Arthur
Canal and Sabine Lake

274.2 mud and sand into
Jetty Channel

592.5 into PA 5

Sabine Pass Jetty
Channel

274.2 (mud and minor sand)
from Sabine Pass Channel

14.9 (mud) offshore

Unknown quantity of fine-
grained material carried in
suspension offshore

289.1 to ODMDS 4
(dispersed by shelf
circulation, storm and tidal
currents)

Sabine Outer Bar
Channel

Unknown amount from
Sabine Jetty Channel
(possible mud input)

1,722.6 from undetermined
source (littoral sediments
and/or ODMDS)

1722.6 to ODMDS 3
(dispersed by shelf
circulation, storm and tidal
currents)

25.1 longshore transport

14.9 longshore transport
(mud & minor sand) to Jetty
Channel

Sabine Fillet from Texas Point NWR
(west) 10.2 shoreline growth at
Sabine mud fillet
152.0 overwash losses
173.7 mud lost offshore
Texas Point NWR 434.2 from beach erosion 25.1 longshore transport of

(+90% mud)

mud to east

83.5 longshore transport to
west (sand & shell)

Sea Rim State Beach

83.5 longshore transport
from Texas Point NWR
(cast)

34.3 longshore transport
from McFadden NWR
(west)

117.7 beach growth at Sea
Rim State Beach

*Sediment Budget quantities are based on 25 years of data from Galveston District’s Dredging Database. SNWW CIP
without-project shoaling quantities are based on data from 1967 to 2001. A cross check and conversion verified that the

quantities are similar.
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25291 Neches River Channel

Dredging cycles on the Neches River Channel vary from 3 to 4 years along the eastern half of the channel
near Sabine Lake to 6 years along the western segment near Beaumont. Approximately 3.1 mcy/cycle are
dredged from eastern channel sections 11, 12, 13, 14, and 15 and placed into PAs 12, 13, 14, 16, 18, 21,
23, and 23A. Approximately 3.3 mcy/cycle are dredged from western channel sections 16, 17, and 18 and
placed in PAs 24, 25, 25A, 26, 27A, 27C, and 27D near Beaumont. Peak ebb and flood velocities are low
(0.8 foot/second and 0.3 foot/second, respectively). Bed sediments average 62 percent silt and clay and

38 percent sand.
2.5.2.9.2 Sabine-Neches and Port Arthur Canals

These canals traverse the confined channel segment between the City of Port Arthur and Pleasure Island.
Sabine-Neches Canal sections 9 and 10 are dredged every 4 years. Approximately 3.7 mcy/cycle are
placed in PAs 8 and 11. Bed sediments average 78 percent silt and clay and 22 percent sand. Port Arthur
Canal Section 7 is dredged every 3 years and approximately 1.8 mcy/cycle are placed in PA 8. Section 8
and the Taylor Bayou Channels and Basins are dredged every 2 years; approximately 2.3 mcy/cycle are
placed in PAs 8, 9, and 9A. Peak ebb and flood velocities are 2.6 and 2.2 feet/second, respectively. Bed
sediments average 84 percent silt and clay and 16 percent sand. The junction of the Port Arthur Canal,
Taylor Bayou Channel, and the Sabine Pass Channel is an existing dredging hot spot, often requiring
dredging more frequently than the 2-year cycle. This is due, at least in part, to a rapid decrease in velocity
as the flows move into the much wider junction. In addition, existing erosion along the channel side of

Pleasure Island may be returning sediment to the system (Parchure et al., 2005).

25293 The Sabine Pass Channel

Channel sections 5 and 6 are dredged every 3 years and approximately 1.9 mcy/cycle are placed in PA 5.
Bed sediments average 70 percent silt and clay and 30 percent sand. There are no obvious sand sources
because the banks of the channel are low mudflats. Little sand reaches the open coast from the Sabine and
Neches rivers because Sabine Lake is an efficient sediment trap and most of its coarse material is
deposited in the lake or trapped in the lower alluvial reaches of the rivers. Since the dredged material is
removed from the system, some mechanism must be replenishing the sand. It may be delivered to this
channel by unusually high runoff from Sabine Lake or the Port Arthur Canal. Although ebb and flood
velocities are roughly equal through this section, lower velocities are present where Sabine Lake
discharges into the channel; shoaling rates are higher than average around this discharge point. Peak ebb
and flood velocities in the remainder of the channel are 4.0 and 3.2 feet/second, respectively. Negligible
amounts of material come from the littoral system, entering the channel and moving upstream.
Conversely, plumes of fine-grained material can be seen moving through the pass into the Gulf in satellite

images. This material disperses over the continental shelf and does not contribute to the littoral budget.
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2.5.2.94 The Sabine Pass Jetty Channel

Section 4 is self-scouring and needs far less frequent maintenance dredging than the other coastal reaches.
Ebb velocities are high, peaking at about 3.5 feet/second, and flood velocity reaches 3.0 feet/second.
Despite this jetting action, on the average about 1.1 mcy/cycle of dredged material are placed in ODMDS
4 in a 5-year dredging cycle. Sediment delivered by the Sabine Pass Channel is predominantly silt and
some sand, and about 5 percent of the total transport comes from the littoral system. A small boat cut in
the east jetty may allow material carried by the longshore current moving west from Louisiana to enter
the channel (PBS&J, 2004b). Bed samples average 89 percent clay and silt and 11 percent sand. Before-
and after-dredging bathymetry surveys have demonstrated that the material placed offshore in the
ODMDS does not accumulate; it disperses quickly after placement in the offshore environment.

2.5.2.9.5 The Sabine Pass Outer Bar Channel

Section 3 is the first 3.4 miles of navigation channel outside of the jetties. Ebb velocities fall rapidly as
the channel discharges over the Outer Bar. Peak ebb velocities fall from about 3.5 feet/second within the
jetties to 2.7 feet/second just beyond the jetties, to 1.3 feet/second near the intersection with the Sabine
Bank Channel. Peak flood velocities of 3.0 feet/second within the jetties fall to 2.4 feet/second just
beyond the jetties, and to 0.4 foot/second at the end of the channel reach. It appears that little material
moves from the Sabine Pass Jetty Channel into the Sabine Outer Bar channel, based upon the balance of
material entering versus what is removed by dredging. Yet, the shoaling rate in this section is very high.
Approximately 1.9 mcy/cycle are removed yearly and placed in ODMDS 4. Bed samples average
96 percent silt and clay and 4 percent sand. The source of the sediment is undetermined. Existing and
proposed ODMDSs are located west of the channel because the mean current flow in this area is
westward most of the year. However, this flow reverses and moves eastward for a month or longer during
the late spring (Rouse et al., 2004). During periods of reversal, sediment may drift back into the channel
from ODMDS 4. However, typical flow patterns move ebb flows to the south/south-southwest just
beyond the jetties, and flood flows generally come from the east (Parchure et al., 2005). Furthermore,
anecdotal accounts from the Sabine Pilots Association report a strong east to west current crossing just
outside the jetties in the vicinity of ODMDS 4 (Webb, 2003).

2.5.2.9.6 The Sabine Bank Channel

Sections 1 and 2 (totaling 6.6 miles long) extend the navigation channel into the open Gulf. They are
dredged every 4 years, and approximately 4.2 mcy/cycle are placed in ODMDSs 1 and 2. Bed sediments
average 76 percent silt and clay and 24 percent sand. Ebb and flood velocities are nearly equal (ranging
between 0.25 and 0.70 foot/second), but the velocity pattern is erratic. Rapid shoaling is not a problem in
this reach, and no other management concerns are known.

2.5.2.9.7 Adjacent Gulf Shorelines

At Louisiana Point, the littoral current has supplied sufficient sediment in the recent past to cause
shoreline progradation between Ocean View Beach and the Sabine jetties (USACE, 2004a), and create a
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wide tidal mudflat against the jetty (PBS&J, 2006). Some fine-grained sediment from this westward
littoral current may be entering the Sabine Pass Jetty Channel through a small boat cut in the east jetty
(PBS&J, 2004b).

All but the easternmost wedge of Texas Point (the Sabine Fillet) is undergoing severe beach erosion, with
shoreline retreat of up to 1,150 feet between 1974 and 2000. Shoreface sediment losses are approximately
434,200 cy/year (see Table 2.5-1). Longshore transport to the west carries 20 percent to Sea Rim State
Beach (PIE, 2003), 35 percent is lost to overwash, and 40 percent is carried offshore. Approximately 6
percent moves eastward, carried by periodic reversals in the dominant longshore current (King, 2007;
PIE, 2003). The west jetty intercepts about 40 percent of the total eastward transport, creating a “2-mile-
wide fillet of silt and mud against the jetty; the remainder is carried into the Sabine Pass Jetty Channel.

In contrast to Texas Point, Sea Rim State Beach is located in a convergence zone and receives
117,700 cy/year (see Table 2.5-1) of littoral material from both the east and west. About 70 percent is
carried by longshore transport from the east at Texas Point, and 30 percent comes from McFaddin NWR
to the west. The accreting beach is composed of sand (0.10 to 0.14 mm in size) and shell fragments,
underlain by mud.

2.5.3 Analysis of Sediment-related Problems and Opportunities

This section describes RSM problems and opportunities that were identified by the SNWW study and
presents the results of a preliminary screening that was designed to identify potential beneficial uses for
the dredged material that would be generated with the Preferred Alternative.

The principles of RSM were applied to ensure that the dredged material arising from the SNWW CIP
would be viewed as a valuable resource, integral to economic viability and environmental sustainability
of the region. In developing the DMMP for the project, this study searched for opportunities to achieve
savings by defining sediment-related problems, coordinating projects, and identifying opportunities for
beneficial use (Martin, 2002). The large quantities of dredged material that would be generated by the
Preferred Alternative created an ideal opportunity for the exploration of the beneficial use of dredged
material. A series of public workshops and extensive ICT consultation evaluated a wide array of
opportunities to use dredged material beneficially (GEC, 2002; Turner Collie & Braden, 2003).

A variety of private stakeholders, State and Federal resource agencies, and USACE engineering and
scientific experts identified the following existing and FWOP sediment-related problems in the region:

e Lack of sand in the littoral system

e Interruption to the littoral system caused by SNWW jetties
o Extensive shoreline erosion at Texas Point

o Erratic accretion and erosion at Louisiana Point

e Rapid shoaling in the Sabine Pass Outer Bar Channel

e Rapid shoaling in the Port Arthur Junction
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e FErosion of west side of Pleasure Island
e FErosion of Sabine Lake eastern shore

e Lack of sediment recharge to, and continuing loss of, sediment from emergent marshes

The following FWP impacts that could potentially be addressed with the beneficial use of dredged
material or other project elements were also identified:

e Project impacts associated with the creation of new ODMDSs for the Extension Channel

e Project impacts associated with the creation of new upland PAs to accommodate new work
material and increased quantities of maintenance material over the period of analysis

e Project impacts associated with a small increase in Gulf Coast shore erosion within 3.5 miles of
each jetty

e Project impacts to cypress-tupelo swamps and intertidal marshes from reductions in biological
productivity due to project-induced salinity increases and marsh loss

e Additional advance maintenance due to a higher than average increase in shoaling in the Sabine
Pass Outer Bar Channel, one section of the Sabine Pass Channel, the Port Arthur Junction, and
portions of the Neches River Channel

2.5.3.1 Preliminary Screening — Features Eliminated From Consideration

Opportunities to use dredged material beneficially to address these sediment-related concerns were
suggested by public workshop participants and the ICT and/or developed by the USACE technical
studies. These suggestions resulted in the evaluation of a wide array of BU features, which could reduce
or avoid salinity impacts, restore or replace degraded wetlands, create new terrestrial or marine habitat,
and return sediment to the littoral zone. Table 2.5-2 lists all features that were considered and eliminated
during preliminary screening and the reason for dropping them from further consideration. The
incremental cost estimates presented in the table were developed during preliminary screening; they are
based upon 2005 cost levels and use $2.05/gallon for marine diesel. Incremental costs are the additional
costs that would be needed to use the material beneficially, over and above the normal costs of dredging
and placement in designated PAs or ODMDSs. It is likely that the actual costs would be much higher than
estimated here.

The feasibility of using new work and/or maintenance material was considered for all features. In the
analysis for the inshore reaches, PA containment levee construction was the first priority for the use of
new work material, followed by beneficial use opportunities. In the offshore reaches, opportunities for
beneficial use of new work material were evaluated and eliminated before material was committed to
existing and proposed ODMDSs. For maintenance material in both inshore and offshore reaches, priority
was given to beneficial use if it could be demonstrated to be the least-cost alternative.
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Table 2.5-2
Dredged Material Beneficial Use Features Eliminated from Consideration

Feature Description

Reason for Elimination

Hydrologic Restoration

Marsh islands isolating Sabine-Neches Canal from
Sabine Lake

Increased salinities in Black Bayou and up the Sabine River

Marshes constricting flow at mouth of Sabine Lake
(north and south of SH 82 swing bridge)

Ineffective at reducing salinities
Increases velocities through mouth of Sabine Lake

Marshes constricting flow along the side of the Port
Arthur Canal

Ineffective at reducing salinities
High cost relative to amount of marsh acres created

Construction of channel islands blocking flow from
bayous emptying Neches River marshes at Rose City
and Bessie Heights

Potential to cause backwater flooding
Obstructed channel access for private landowners
Navigation safety concerns

Filling canal at Texas Bayou using new work
material from Sabine Pass Channel

Ineffective at reducing salinities because access still provided by
Texas Bayou

Emergent Marsh Restoration

Marsh restoration using new work material from
Neches River Channel to restore marsh in Rose City
West

Area is being developed as a mitigation bank; no longer
available for restoration

Marsh restoration using new work material from
Neches River Channel to restore marsh in Bessie
Heights West

Would be feasible but cost exceeds Traditional Placement Plan
Preliminary estimate of incremental cost — $58 1K
Sponsor has not been identified

Marsh restoration using new work material along the
east shore of PAs 8 and 11 at Pleasure Island

Unacceptable location; interferes with levee maintenance

Marsh restoration at Old River Cove, east of power
plant inflow channel, using new work material from
the Neches River Channel

Would be feasible but cost exceeds Traditional Placement Plan
Preliminary estimate of incremental cost — $472K
Sponsor has not been identified

Marsh restoration north of Keith Lake using
maintenance material from Port Arthur Canal

Would be feasible but cost exceeds Base Plan
Preliminary estimate of incremental cost — $300K
Sponsor has not been identified

Marsh restoration in Texas Point NWR using new
work material from Sabine Pass Channel to restore
marsh behind subsided jetty section.

Would be feasible but cost exceeds Traditional Placement Plan
Preliminary estimate of incremental cost — $445K
Sponsor has not been identified

Wildlife Habitat Creation

Bird island constructed in Sabine Lake using new
work material from Sabine-Neches Canal

Would be feasible but cost exceeds Traditional Placement Plan
Preliminary estimate of incremental cost — $1.9 million
Sponsor has not been identified

Returning Sediment to Littoral Zone

Texas or Louisiana Point shore nourishment using
new work material from Section 5 of the Sabine Pass
Channel

Would be feasible but cost exceeds Traditional Placement Plan
Preliminary estimate of incremental cost — $6.6 million
Sponsor has not been identified

Texas or Louisiana Point shore nourishment using
new work material from sections 5 and 6 of the
Sabine Pass Channel

Would be feasible but cost exceeds Traditional Placement Plan
Preliminary estimate of incremental cost — $19.5 million
Sponsor has not been identified

Stockpiling new work material from Extension
channel for future beneficial use

Not feasible because material would disperse rapidly and not be
available for use at a later date

Transporting sediment from new work dredging of
the Extension Channel to the Texas or Louisiana
littoral zone

Would be feasible but cost exceeds Traditional Placement Plan
Preliminary estimate of incremental cost — $86.3 million
Sponsor has not been identified

Marine Habitat Restoration

Construction of topographic high in littoral zone
with new work material

Topographic elevation would be temporary
Incremental costs ($268 million) make it economically infeasible
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Given the large amount of dredged material that would be generated with the proposed project,
considerable effort was expended to identify areas that could benefit from its beneficial use. All degraded
marsh areas near the SNWW were investigated to determine whether least-cost beneficial use features
could be developed. No interior marsh areas in need of nourishment or restoration were identified
adjacent to Sabine Pass in Louisiana. Areas in Louisiana that could benefit from beneficial use of dredged
material are all located in the marshes east of Sabine Lake. However, these were found to be too distant
from the navigation channel to permit cost-effective use of dredged material from the SNWW navigation
channels. Numerous degraded marshes in Texas with potential for beneficial use were identified adjacent
to the navigation channel. They are located in the Texas Point NWR adjacent to the Sabine Pass Channel,
in the J.D. Murphree WMA adjacent to the Sabine-Neches Canal, and in areas of the Neches River WMA
and private lands adjacent to the Neches River Channel. The Gulf shoreline at Texas and Louisiana Points
is close enough to the navigation channel to allow cost-effective beneficial use of dredged material. The
shoreline on the Texas side of Sabine Pass was also identified as a high priority area for beneficial use
because of high ongoing erosion in this area.

Several hydrologic restoration features that were intended to prevent higher FWP salinities in portions of
the study area were eliminated early in the screening process. They were modeled using the HS model
and found to be either ineffective at reducing salinities or to have significant unintended impacts. For
example, marsh islands constructed with new work material were proposed as a means of isolating the
salinity wedge in the Sabine-Neches Canal from Sabine Lake. Modeling determined that the islands did
block the flow into the lake, but forced a salinity wedge to travel up the Sabine River Channel, potentially
affecting cypress-tupelo swamps in that watershed. Other proposed BU features that were unsuccessful in
reducing salinities are described in Table 2.5-2.

A large number of conceptual designs for emergent marsh restoration throughout the study area were
initially identified as possible compensatory mitigation measures. Because of their proximity to the
navigation channel, several marsh restoration features in Texas were also evaluated to determine whether
they would be less costly than traditional placement. Only the Neches River and Gulf Shore BU features
were determined to be less costly than using upland PAs for new work (Traditional Placement Plan) or
maintenance material (Base Plan). These features and the cost analysis are presented in detail later in this
chapter. Marsh restoration features considered but eliminated included marsh restoration in Texas Point
NWR using new work material from the Port Arthur Canal or the Sabine Pass Channel, and at Bessie
Heights West using new work material from the Neches River Channel. Another feature used new work
material for marsh restoration in the part of Old River Cove marsh that lies east of the intake canal. All
were found to be feasible but more costly that traditional upland placement. The preliminary incremental
costs for these features were relatively low, ranging from $300,000 to $581,000, but no sponsor has been
identified to share the incremental cost.

The creation of new wildlife habitat using new work material from the Sabine-Neches Canal was also
explored. This feature would provide needed nesting habitat for colonial waterbird species such as
cormorant, pelican, heron, egret, spoonbill, gull, tern, and skimmer. These birds regularly nest in large

numbers along the Texas and Louisiana coasts, frequently on bay islands, both natural and manmade.
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Despite the presence of excellent waterbird habitat in the Sabine NWR, no colonies have been
documented in Louisiana within the study area. The lack of isolated, predator-free islands is believed to
be a primary cause for this lack of nesting habitat. It was proposed that an island be constructed in the
middle of Sabine Lake with new work material from the Sabine-Neches Canal. This feature was
eliminated when the cost was found to be approximately $2 million higher than the use of traditional
upland PAs, and no sponsor was identified to share the incremental cost.

Several features were evaluated that would return sediment normally placed in upland PAs or ODMDSs
to the littoral zone. Conceptual plans were developed for shore nourishment at Texas and Louisiana
Points using new work material from Section 5 or sections 5 and 6 of the Sabine Pass Channel. The
features were found to be feasible but cost $6.6 and $19.5 million, respectively, more than upland
placement in PA 5. Stockpiling dredged material in ODMDS 4 for later use was also investigated. Like all
other SNWW ODMDSs, material placed at this site disperses quickly after placement. Although it is
closest to shore, the dispersed material in ODMDS 4 is not likely to migrate into the littoral zone because
it is located beyond the depth of closure. It is expected that any material stockpiled within ODMDS 4
would be unavailable for use within 3 months of placement. Since stockpiling assumes that the beneficial
use need will not be immediate or short term, it was concluded that this feature is not a viable alternative.
Transporting and discharging coarser-grained sediments from the new work dredging of the Extension
Channel (stations 117+000 to 146+000) into the littoral zone offshore of Texas or Louisiana Point was
also evaluated. A hopper dredge with pump-out capability could be used to dredge the channel, move as
close as possible to shore, and pump the material via a connecting pipeline to a discharge point within the
14-foot-depth contour. Discharging the material at or inshore of the depth of closure should guarantee the
reintroduction of sediments within the littoral zone, where natural processes will beneficially distribute
the sediments. It is estimated that the incremental cost of this action would be about $86.3 million. While
feasible, this BU feature is much more costly than placement in the proposed ODMDSs B and C. No
sponsor has been identified to share the incremental cost of the feasible BU features discussed above.

The creation of new marine habitat in the form of a “topographic high” offshore of Louisiana Point was
also investigated. This feature would involve the beneficial use of new work material from the deepened
Sabine Bank and Extension channels to create a new refuge or feeding locale for fish and shrimp. The
material would be dredged as usual with a hopper dredge and then transported far enough upcurrent to
prevent redeposition in the navigation channel. The material would be dropped in mounds forming a
series of rows over a large area, roughly 2.0 by 2.5 miles. The actual ecological benefits of such a feature
off the Texas coast have not been demonstrated. A similar feature was constructed outside of Galveston
Bay, but no monitoring was conducted to determine whether any benefits accrued. In addition, the feature
would be temporary because the dispersive processes acting on the ODMDSs would also be present here.
It was eliminated from further consideration when it was estimated that the incremental cost of the
temporary habitat would be approximately $268 million.
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2.5.3.2 Detailed Evaluation of Disposal Features

After the preliminary screening, BU features that appeared to be least-cost alternatives for the beneficial
use of dredged material in reducing with-project salinities, restoring marsh, or providing shoreline
nourishment were advanced for detailed evaluation. Water and sediment sampling and bioaccumulation
studies have established that dredged material from all SNWW navigation channels is suitable for
beneficial use (PBS&J, 1999, 2002, 2004a). The ecological benefits of the following beneficial use
features were evaluated and quantified using the WV A model, and these benefits were used to minimize
project impacts as described below. A description of the WVA model is provided in Chapter 4. In
addition, numerous existing upland PAs were evaluated for use with the Preferred Alternative. All BU
alternatives to ODMDSs were eliminated during the preliminary screening. Existing and proposed
ODMDS sites were therefore evaluated for the placement of all material from the offshore channel
reaches.

25321 Neches River BU Feature

Three former marsh areas on the Neches River have been combined into one large management feature,
called the Neches River BU Feature (Figure 2.5-1), to provide flexibility in the use of new work and
maintenance material from the several construction reaches of the Neches River Channel. The primary
objective of this combination feature would be to beneficially utilize dredged material to restore emergent
marsh in an area that has suffered dramatic, widespread loss of marsh. The BU feature would utilize new
work and maintenance material that would otherwise be removed from the sediment system and stored in
upland, confined placement areas.

The Neches River BU Feature would offset all indirect salinity impacts to Texas wetland habitats on the
Neches and Sabine rivers (Hydrologic Units [HUs] TX 3 through TX 8, and TX 10 through TX 13) by
restoring 2,853 acres of emergent marsh, improving 871 acres of shallow water by creating shallower
ponds and interconnecting channels, and nourishing 1,234 acres of existing fringing marsh by winnowing
fine-grained material from unconfined flows of dredged material effluent (Table 2.5-3). The BU feature
thus provides benefits to a total of 4,958 acres of degraded marsh on the lower Neches River, or
53 percent of the restoration target set by the CEPRA 2004 plan update for the lower Neches River (GLO,
2004). The BU feature also offsets the direct impact of converting 86 acres of freshwater wetlands to a
confined placement area (PA 24A). The size of the Neches River BU Feature components and the
magnitude of their ecological benefits are made possible by the large amounts of dredged material that
will be generated by the proposed project and extensive opportunities for beneficial use in the project

arca.
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Table 2.5-3
Acreage Restored by Each Component of Neches River BU Feature
Components of Restored Improved Shallow- Nourished Total Influence

the Neches River BU Feature ~Emergent Marsh Water Habitat Existing Marsh Area
Rose City East 345 72 151 568
Bessie Heights East 1,869 660 651 3,180
Old River Cove West 639 139 432 1,210

Total 2,853 871 1,234 4,958

25322 Gulf Shore BU Feature

The use of dredged material was also evaluated for Gulf shoreline nourishment at Texas and Louisiana
Points (Figure 2.5-2). Over the 50-year period of analysis, maintenance material would be hydraulically
pumped from Section 5 of the adjacent Sabine Pass Channel onto a total of 6 miles of shoreline on both
sides of Sabine Pass. Some material is expected to flow over existing marsh while the remainder will flow
into nearshore waters. Material placement during each 3-year Sabine Pass Channel dredging cycle would
alternate between Texas and Louisiana, so that material would be placed on each state’s shoreline every
6 years. This recurring action would nourish eroding marsh, minimize projected FWP shoreline impacts,
and potentially create new marsh. As this BU feature is located within the Texas Point NWR, USACE has
requested that the USFWS prepare a compatibility determination for the proposed activity. See
correspondence dated January 23, 2007, in Appendix Al of the FEIS.

Texas Point is undergoing severe beach erosion, with shoreline retreat of up to 1,150 feet between 1974
and 2000 (King, 2007; Morang, 2006). This is the highest rate of shoreline loss on the upper Texas coast
and a CEPRA “critical erosion area” (GLO, 2005). In Louisiana, persistent erosion along the shoreline
between Ocean View and Holly Beach, on the order of —4.3 feet/year between 1985 and 1998, was
recorded here prior to Hurricane Rita (USACE, 1971a, 2004a). Nearer to Louisiana Point, significant
accretion over the last 100 years has slowed to +1.2 feet/year, and the behavior of this shoreline has
become erratic, with some areas eroding and some aggrading (USACE, 2004a).

Historic dredging records indicate that the maintenance material from Sabine Pass will average 51 percent
silt, 31 percent clay, and 18 percent fine sand (USACE dredging data base). This mix of materials does
not contain typical beach-quality sand, but the material types and composition are similar to what is
present on the shorelines today. Narrow beach fronts of silt or clay lie seaward of eroding overwash
marsh terraces (PBS&J, 2006). Given the unusual characteristics of this sand-starved system, returning
the material to the littoral system is likely to have a net beneficial effect, regardless of material type. The
longshore transport in this system contains primarily fine-grained sediments, but these sediments have
been shown to accumulate in the near shore zone and result in shoreline accretion by, as yet, poorly
understood processes (King, 2007; Morang, 2006).
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The Gulf Shore BU Feature will provide a regular source of predominantly fine-grained sediment that
should contribute to mudflat accretion and periodically move onshore to become shore-attached through a
process described by PIE (2003). On the western Louisiana and east Texas coasts, sediments accumulate
as mudflats and underwater mudshoals (or “fluid mud”) in the nearshore region. Nearshore, fluid mud can
be trapped against the shoreline by prevailing south and southwesterly winds, and storms carry the
trapped muddy ooze onto the chenier shoreline. The northwest Gulf is a microtidal, storm-dominated
environment. In a typical year there are about 20 to 30 frontal passages generating waves, surges, and
wind-driven currents, with most frequent waves from the southeast about 3 to 4.5 feet in height (PIE,
2003).

Mudflat accretion on the western Louisiana coast appears to correlate with periods of high sediment
influx from the Atchafalaya River and the passage of large storm systems. Up to 1,000 feet of accretion
along a 4.5-mile segment of shoreline in western Louisiana occurred over a few days during the passage
of Hurricane Aubrey (Morgan et al., 1958). Another study reports that accretion in western Louisiana
occurs most frequently during storms and that it can be very rapid (Wells and Kemp, 1986). Huh et al.
(1991) report that surge deposits of gel-like mud become stranded on the upper shoreface during storms.
These deposits can dry and crack, forming mud cobbles that help to armor the shoreline. Fluid mud and
mudflat accretion at the shoreline has also been observed on the Jefferson County shoreline. At Sea Rim
State Beach in June 2002 (PIE, 2003), shoreline features were observed that resembled the storm surge
deposits of fluid mud and mud cobbles reported above.

The presence of additional fine-grained sediments in the littoral system that will be provided by the BU
feature should reduce the current erosion rate and minimize the small increase in shore erosion predicted
with the project (Gravens and King, 2003). In systems that have an abundant supply of fine-grained
sediments, the nearshore seabed can be blanketed with fluid mud. The presence of additional muddy
sediment in the nearshore environment may attenuate waves and lessen wave-induced erosion (Hsiao and
Shemdin, 1980; Tubman and Suhayda, 1976; Wells and Kemp, 1986). There are also anecdotal reports of
Gulf areas off Louisiana and Texas Points being safe havens for vessels during storms due to the near-
total attenuation of waves (Block, 1984; King, 2007; Wells and Kemp, 1986).

The BU dredged material is expected to be composed largely of unconsolidated muds. These fine-grained
sediments are expected to initially be highly mobile and some portion of the material will be rapidly lost
from the vicinity of the shoreline. As demonstrated by another BU project at Texas Point (USACE, 2000),
a significant percentage will also flow onshore and nourish existing marsh along the eroding beachfront.
Because of the prevailing wave climate, the mobile material within the surf zone should generally migrate
to the west at both Texas and Louisiana Points (Wamsley, 2008). Transport processes identified by the
Sabine Pass sediment budget (Morang, 2006) indicate that the material would move toward the eroding
shoreline at Texas Point. There, the additional fine-grained sediments could lower erosion rates through
the mudflat accretion and wave attenuation processes described above. A small quantity of material may
migrate to the east and contribute to the Sabine fillet at the west jetty (King, 2007; Morang, 2006).
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In Louisiana, the sand bar formed by BU sediments from the Cheniere LNG project may shelter the
shoreline from wave energy sufficiently to allow fine-grained sediments to form a mudflat behind the
sandbar (Nairn and Willis, 2002). While a significant percentage will be rapidly carried offshore, some is
likely to move downcoast with the littoral current, enlarging the sand and mudflat already present at the
east jetty. Potential impacts of elevated levels of total suspended solids (TSS) are expected to be similar to
those that resulted from the Cheniere LNG BU project (PBS&J, 2004b). A temporary increase in
suspended silt/clay was expected during the first 8 to 9 months following placement. After the termination
of placement activities, TSS was expected to decrease for about 18 months when concentrations reached
background levels. Modeling conducted for the Cheniere project indicated that it will take 9 years before
the silt and clay component of Cheniere BU material become totally suspended and are removed from the
littoral zone. Since the Gulf Shore BU Feature proposes a placement episode every 6 years, all the fine-
grained sediments would not have been removed before new material is added. This should result in the
retention of some portion of the fine-grained sediment, and thus facilitate mudflat accretion through the
processes described above. During and after each placement episode, most of the resuspended silt and
clay are expected to enter the Sabine Pass Jetty Channel through the shallow boat cut, but deposition in
the channel is not expected. It should remain in suspension and be transported back into the Gulf.

Although the BU sediments will be largely fine grained, approximately 18 percent of maintenance
material is expected to be sand. Sands that are deposited on shore will nourish and stabilize eroding
marshes; sand deposited in the nearshore zone should stay in the nearshore environment, moving back
and forth across the shoreface (Wamsley, 2008). Sand placed at Louisiana Point should remain on the
shoreface where it was deposited; no significant amounts of sand are expected to enter the Jetty Channel.
On erosive mud shorelines like those in the BU area, the sand percentage should increase and it will form
sandy lenses or a veneer over the mud shoreline substrate. As the sand lenses thicken, the sands help
protect the underlying mud from further erosion (Nairn, 1992). However, in smaller quantities, sand can
also accelerate erosion of a mud beach. If the consolidated mud is not covered by a sand veneer, any sand
that is mobilized by wave action will act as a scouring agent (King, 2007).

It is acknowledged that the behavior of the BU sediments within this complex littoral system cannot be
predicted with certainty over the period of analysis, especially given the potential for strong storms to
affect the coastal environment. However, there is sufficient knowledge of general processes and baseline
conditions to support evaluation of potential impacts and benefits. Furthermore, the engineering
feasibility and potential environmental benefits have been demonstrated by successful recent BU projects
at Texas and Louisiana Points (PBS&J, 2004b; USACE, 2000). All of this information was used to
establish explicit assumptions about the expected behavior of the BU material in the quantification of
project impacts and benefits using the WV A model, as described in Appendix C of the FEIS. The WVA
model analysis assumed that 60 percent of the pumped quantity will remain in the existing marsh and on
the shallow nearshore slope in front of the existing shorefront immediately after material placement.
Since the material is unconsolidated and prone to erosion, only 50 percent of that material was assumed to
remain by the end of each 6-year cycle. It was further assumed that the regular addition of material every

6 years would slow the resuspension of fine sediments and result in the accumulation of some new marsh
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by the end of the period of analysis. No attempt was made to account for the effect of large storm
systems. No long-term impacts to vegetation or benthic sediments were assumed to result from
nourishment episodes. NWR personnel reported that the marsh vegetation at Texas Point rebounded
quickly and with renewed vigour after being covered with up to 1 foot of material by the Texas Point BU
project (Walther, 2005). Potential impacts to Critical Habitat for the wintering piping plover are expected
to be beneficial in the long term, with short-term displacement during disposal activities. Benthic
invertebrate fauna residing in the intertidal and tidal impact zones will be smothered, but studies have
shown the impact to be similar to that resulting from natural events such as storms and hurricanes
(Saloman and Naughton, 1977; Simon and Dauer, 1977). Following the burial, the resident species should
recover quickly because of their short life cycle, high reproductive potential and the rapid recruitment of
larvae and motile macrofauna from nearby unaffected areas (Nelson and Pullen, 1988).

2.5.3.3 Upland Placement Features

2.5.3.3.1 Existing Active PAs

Existing PAs were evaluated to determine whether they possessed sufficient capacity for new work and
maintenance material over the 50-year period of analysis. All of the upland PAs were reviewed by the
ICT for potential impacts to environmental resources, and no further environmental review was
recommended for existing PAs that were in active use. Existing and proposed upland PAs are shown on
figures 2.4-1d-g.

2.5.33.2 Existing Inactive PAs

Field visits were made to existing PAs that had been inactive in recent years (PAs 23A, 26, 27C, and
27D). Inactive PAs were visited to determine whether habitat and connectivity had developed since their
last use such that they were contributing to the function of adjacent wetlands. No field visits or further
review of new PA 18A and inactive PA 25A were recommended by the HW as they were known to
contain low-quality, upland habitat. Observations made during the field visits are summarized below.

Existing PA 23A (269 acres) is a leveed upland area east of PA 23, covered by a secondary growth of
tallow and black willow forest. Existing PA 26 (192 acres) is a leveed oxbow of the Neches River south
of Rose City; it is covered primarily with cattail, phragmites, and palmetto in low spots and yaupon (llex
vomitoria), privet, pine, and tallow on slightly higher elevations. Existing PA 27C (87 acres) is located on
the upland west of Rose City, southwest of 27A and south of 27D. It is covered by a secondary upland
forest of mixed loblolly pine (Pinus taeda), water oak (Quercus nigra), and sweetgum (Liquidamber
styraciflua); most of the larger trees have been wind-thrown by recent storm events. Existing PA 27D
(35 acres) is a leveed upland area adjacent to 27A. Its water table is kept artificially high by runoff from
an adjacent industrial facility. This artificial water table supports dense California bulrush, fringed on the
eastern side by a narrow corridor of second-growth cypress, sweetgum, and tallow. Both 27C and 27D are
situated on the north side of the Neches River opposite the Beaumont Turning Basin. All of these areas
have been modified extensively by past placement activities and associated levee systems that have

artificially altered the hydrology. Surrounding levees hold water and isolate the areas from adjacent
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waterbodies, preventing them from contributing to the function of the adjacent wetlands and riparian
corridor. All contain degraded habitat with low habitat values, primarily roosting habitat for birds and
some wildlife cover. Renewed use of these arecas would not constitute a significant adverse change to the

existing environmental condition.
25333 Areas Considered for PA Expansion

The quantities of dredged material projected for the Preferred Alternative necessitated additional PA
capacity. Areas adjacent to existing PAs 14, 16, and 24 were evaluated to determine their suitability as
PAs. The proposed expansion areas were designated as PAs 14A, 16A, 18A, and 24A. The HW evaluated
these areas with aerial photographs and field inspections; descriptions and evaluations provided below
were based upon those observations.

PA 14A (82 acres) is located south of existing PA 14, on the south side of the Neches River near its
mouth. It is a relatively undisturbed wet meadow of marshhay cordgrass (Spartina patens) containing
numerous small ponds. The area floods during seasonally high tides and heavy storms, providing
intermittent hydrologic connectivity to the riparian corridor. It provides habitat for numerous native
wildlife species and is covered by a valuable intermediate wetland. It was determined that use of this area
would be a significant adverse change to existing conditions. The USACE reevaluated needs along the
lower Neches River and dropped it from further consideration for use as a PA.

PA 16A (202 acres) is located west of existing PA 16 on the south side of the Neches River near its
mouth. It is covered by intermediate marsh and crisscrossed by shallow streams and small ponds. It has
never been leveed and receives tidal circulation through a natural bayou connecting to the Neches River
and the Star Lake Canal, which forms its western boundary. Dominant wetland plants are marshhay
cordgrass, several varieties of bulrush, cattail, and widgeon-grass (Ruppia maritima). The vegetation
community and hydrologic connectivity to adjacent wetlands in the riparian corridor make this a high-
quality native marsh providing important habitat for native fish and wildlife. The USACE determined that
use of this area would be a significant adverse change to existing conditions. The EPA includes the 16A
area in a preliminary area of concern for the Star Lake Canal Superfund Site (EPA, 2006). An EPA
feasibility study to determine the nature and extent of contamination is under way. The area has been
dropped from further consideration for use as a PA.

PA 18A (71 acres) is located north of existing PA 18. It is a disturbed upland area containing low-quality
scrub habitat. Based upon HW review of an aerial photograph of the proposed expansion area and
knowledge of the area, the area was determined to be suitable for use as a PA.

PA 24A (187 acres) is located north of the Maritime Administration’s Reserve Fleet area. The area
contains a central upland ridge with surrounding wetland components. The northern portion of the area is
hydrologically connected to the Neches River, but hydrologic connections to the southern half of the site
are restricted by prior levee and road construction. Wetlands in the area contain small open-water pockets
but are primarily densely vegetated with California bulrush (Scirpus californicus), common reed
(Phragmites australis), and marshhay cordgrass. Observed aquatic vegetation in shallow-water ditches
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includes common salvinia (Salvinia minima), water smartweed (Polygonum hydropiperoides), and white
pond lily (Nyphaea odorata). Ninety-five percent of the overstory on the upland ridge is a secondary
growth of invasive Chinese tallow (Sapium sebiferum) with occasional bald cypress (Taxodium
distichum), red maple (Acer rubra), sweetgum, and American holly (l. opaca) composing about 5 percent
of the overstory. The upland ridge is not hydrologically connected to adjacent riparian habitat and has
very little mast forage. Wildlife value is limited to roosting habitat for birds and some wildlife cover.
Wetlands in the northern portion and in swales surrounding the upland ridge are a higher quality fresh
marsh habitat; the majority of the marshhay cordgrass wetland is located in the northern section. In order
to minimize impacts to wetlands, the USACE redrew the proposed boundary of the PA to exclude
144 acres of the marshhay cordgrass in the northern section, reducing the proposed PA from 331 acres to
187 acres.

The proposed project’s need for PA capacity in this reach of the SNWW requires that 86 acres of the
lower quality wetlands in the southern portion of the area be converted to an upland PA. Impacts to the
upland ridge would not constitute a significant adverse change to the existing environmental condition
because of the low quality of that habitat. The conversion of 86 acres of freshwater wetlands to a confined
PA is included in the predicted impacts of the Preferred Alternative. The WV A model quantified the loss
of marsh function and acres due to this conversion as a loss of 32 AAHUs. The impact is fully offset by
benefits of the DMMP Neches River BU Feature.

2.5.3.4 ODMDS Features

Four ODMDSs (Nos. 1-4, see Figure 2.4-1b) are currently in use for the existing SNWW project.
Alternatives for the placement of new work material and the increase in maintenance material resulting
from the construction of a deeper and longer offshore channel have been evaluated in an ODMDS Site
Designation FEIS, which is included as Appendix B to this FEIS. Appendix B evaluates alternatives for
the selection of new ODMDSs, including the use of the existing ODMDSs for the proposed CIP and
beneficial use sites.

The existing ODMDSs were evaluated to determine whether they could accommodate all new work and
maintenance material from the Preferred Alternative. Although it was determined that they were large
enough to hold all the material, the 13.2-mile length of the channel extension would make the cost of
hauling all new work and maintenance material to existing ODMDSs prohibitively expensive.
Designation of four new ODMDSs (Nos. A-D, see Figure 2.4-1a) will be necessary. The best locations
for the new sites were determined using the “zone of siting feasibility” screening technique, which
delineates economically feasible sites that are sufficiently removed from ecologically sensitive or

incompatible use areas to eliminate or minimize adverse impacts.

The ODMDSs FEIS found no significant environmental impacts related to the use of existing and
proposed ODMDS sites for the SNWW Preferred Alternative. Analysis of northwestern Gulf circulation
patterns confirmed that the existing and proposed ODMDSs were properly located on the west side of the
navigation channel. Before- and after-dredging bathymetry surveys have demonstrated that the material
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placed offshore in the ODMDS does not accumulate; it disperses quickly after placement in the offshore

environment.

The USACE and EPA have cooperated in the preparation of an FEIS for the proposed ODMDSs; this
document is Appendix B of the FEIS. Public comment on the proposed ODMDSs was requested
concurrently with comments on the SNWW CIP. If the FFR and FEIS are approved by the USACE and
the Recommended Plan is authorized by the U.S. Congress, the EPA will publish a rule-making in the
Federal Register that establishes SNWW ODMDSs A, B, C, and D for use in conjunction with
construction and operation of the 48-foot project.

2.54 Incremental Environmental Impacts and Benefits of the
DMMP

Incremental DMMP impacts of the proposed 48-foot project are discussed in detail in Section 4 of the
FEIS, but are summarized here. The incremental impact consists of marsh lost with construction of one
new upland placement cell (PA 24A), low-quality scrub habitat lost with the construction of another
upland placement area (PA 18), and four new ODMDSs (A-D). No impacts are anticipated with
improvements to existing upland PAs that are needed to provide additional capacity for the 50-year period
of analysis, since improvements are limited to increasing containment levee heights. The DMMP BU
features have net ecological benefits that are described below.

2.54.1 Methods and Objectives

The DMMP BU features described above provide ecological benefits, which offset project impacts. The
benefits were used to reduce or minimize project impacts before remaining, unavoidable impacts were
quantified, and compensating mitigation was developed. The WV A model was used to quantify impacts
to all affected habitat types in the study area and establish the appropriate amount of offsetting DMMP
benefits by habitat type. An HS model was used to evaluate and quantify salinity impacts and benefits of
the BU plan. The WV A model is summarized in Section 5 and described in detail in Appendix C of the
FEIS. The HS model is also summarized in Section 5, but it is described in detail in Brown and Stokes
(2009). Evaluation of beneficial use alternatives was conducted within the ICT and technical workgroups
in meetings conducted from 2001 to 2006. The BU plan was revised by the USACE in 2009 to reflect
changes necessitated by project reformulation and revised HS modeling.

The DMMP benefits contribute to multiagency regional plans (the Texas Parks and Wildlife Department
[TPWD] regional management plan for J.D. Murphree, Sea Rim State Park, Texas Point NWR, and
McFaddin NWR, see Keith Lake: the Texas Coastwide Erosion Response Plan [GLO, 2004, 2005]; the
Louisiana Comprehensive Management Plan [Louisiana Coastal Protection and Restoration Authority
(LCPRA), 2007, USACE, 2008a]; the Louisiana Coast 2050 Plan [Louisiana Coastal Wetlands
Conservation and Restoration Task Force and the Wetlands Conservation and Restoration Authority
(LCWCR/WCRA), 1998], and the North American Waterfowl Management Plan [NAWMP Plan
Committee, 2004]), by restoring and preserving scarce and vulnerable wetlands and wildlife habitat,
nourishing eroding Gulf shorelines, restoring sediment to the littoral zone, and using dredged material
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beneficially to the greatest extent possible. The DMMP also complies with the Coastal Zone Management
Plans (CZMP) for each state by sharing dredged material from the Sabine Pass Channel to accomplish
regular shoreline nourishment. The Gulf Shore BU Feature shares this resource equally between the states
because it is dredged from a channel that straddles the state boundary.

2.54.2 Offsetting and Minimizing Ecological Impacts

BU features included in the DMMP provide benefits that offset and minimize all indirect and direct
impacts (—412 AAHUs) of the Preferred Alternative in Texas (Table 2.5-4) and partially offset impacts in
Louisiana (Table 2.5-5). In Texas, construction of the Neches River BU Feature and the Texas portion of
the Gulf Shore BU Feature will produce benefits totaling 1,068 AAHUSs. Therefore, there will be a net
gain of 656 AAHUs, which more than offsets all negative impacts that occur in Texas. Impacts that are
offset include the direct loss of 32 AAHUs for the conversion of fresh marsh to upland PA 24A. The
majority of the offset Texas impacts are in the Neches River watershed, but approximately 16 percent are
losses to cypress-tupelo swamp (—22 AAHUs) and fresh and intermediate marsh (—45 AAHU:s) in the
Sabine River watershed. In Louisiana, the Gulf Shore BU Feature provides benefits totaling 210 AAHUSs.
Given total Louisiana impacts of 1,709 AAHUs, there is a net loss of 1,499 AAHUs remaining in
Louisiana after offsetting benefits of the Louisiana portion of the Gulf Shore BU Feature are applied.

It is important to note that the impacts presented here do not include all impacts of the Preferred
Alternative in Texas as FWP impacts in Texas’s Salt Bayou (TX 9) hydro-unit are not included. Jefferson
County, Texas, and USACE, with support from the TPWD, GLO, and Texas Water Development Board
(TWDB) have been studying ways to reduce the amount of saltwater intrusion, decrease high-energy
inflows, and minimize impacts to larval fish access in an ongoing Section 1135 Continuing Authorities
Program (CAP) study for the Salt Bayou hydrologic unit. When the Keith Lake Section 1135 CAP study
was begun in 2003, it seemed likely that the CAP study and construction would be completed before the
SNWW CIP could be authorized and constructed. The Keith Lake Section 1135 study was therefore
considered separable from the SNWW CIP, and for planning purposes, it was assumed that a water
control structure at Fish Pass would be part of the future without-project condition for the SNWW CIP.

Incremental impacts of the SNWW CIP will be calculated for the Salt Bayou unit of the SNWW study
area when WVA modeling is completed for the Keith Lake Section 1135 study. It is possible that the
excess DMMP benefits (316 AAHUs) of the SNWW CIP will cover all incremental project impacts.
However, if it is determined that additional mitigation is needed, then USACE and the non-Federal
sponsor of the SNWW CIP will initiate consultation with resource agencies, identify and incrementally
justify additional compensatory mitigation for the Salt Bayou unit, and prepare a supplemental

environmental impact statement.
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Texas — FWP Impacts and Benefits by Habitat Type

Table 2.5-4

Offset Impacts by Acres Total Impacts/Benefits by
and Habitat Type (acres) Habitat Type (AAHUs)
Impacts Offsetting
Offset by Acres Total Benefits of ~ Net FWP
HU # Hydrologic Unit (HU) Name  No Effect  BU Plan Impacted Loss BU Plan Benefit
Bottomland Hardwood
Neches River Watershed
X 1 North Neches River 412
X2 Neches-Lake Bayou 1,040
X3 Rose City 1,775
X5 Bessie Heights 293
TX 6 Old River Cove 197
Subtotal - Neches River 3,717 0 1} 1} 0 0
Sabine River Watershed
TX 10 Cow Bayou 388
TX 11 Adams Bayou 640
LA/TX 1 Sabine Island 524
Subtotal - Sabine River 1,552 0 0 0 0 0
Total Bottomland 5,269 0 0 0 0 0
Hardwood
Cypress/Tupelo Swamp
Neches River Watershed
X 1 North Neches River 2,760
TX 2 Neches-Lake Bayou 2,277
X3 Rose City 464
Subtotal - Neches River 5,501 1} 0 0
Sabine River Watershed
TX 10 Cow Bayou 110
TX 11 Adams Bayou 115 —4 —4
TX 12 Blue Elbow South 689 -18 —-18
LA/TX 1 Sabine Island 1,194
LA/TX 2 Blue Elbow 2,737
Subtotal - Sabine River 4,041 0 804 -22 0 =22
Total Cypress/Tupelo 9,542 0 804 22 0 =22
Swamp
Fresh Marsh
Neches River Watershed
TX 1 North Neches River 436
X2 Neches-Lake Bayou 1,535
TX 3 Rose City PA 24A* 86 -32 -32
TX 3 Rose City 3,241 -1 178 177
X 4 West of Rose City 492
XS Bessie Heights 2,147
TX 7 GIWW North 4,806 —140 —140
Subtotal - Neches River 4,610 0 8,133 -173 178 5
Sabine River Watershed
TX 10 Cow Bayou 1,775 -18 -18
TX 11 Adams Bayou 599 -15 -15
Subtotal - Sabine River 0 0 2,374 -33 0 -33
Total Fresh Marsh 4,610 0 10,507 -206 178 -28
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Table 2.5-4, cont’d

Offset Impacts by Acres Total Impacts/Benefits by
and Habitat Type (acres) Habitat Type (AAHUs)
Impacts Offsetting
Offset by Acres Total Benefits of  Net FWP
HU # Hydrologic Unit (HU) Name  No Effect BU Plan Impacted Loss BU Plan Benefit
Intermediate Marsh
Neches River Watershed
TX 5 Bessie Heights 6,933 -14 433 419
TX 8 Texas Point 1,742 -19 -19
TX 13 Groves 437 -3 -3
Subtotal — Neches River 0 0 9,112 -36 433 397
Sabine River Watershed
TX 10 Cow Bayou 1,144 -12 -12
Subtotal — Sabine River 0 0 1,144 -12 0 -12
Total Intermediate Marsh 0 0 10,256 —48 433 385
Brackish Marsh
Neches River Watershed
X 6 Old River Cove 8,760 —-116 235 119
TX 8 Texas Point 2,546 -7 -7
X7 GIWW North 647 -8 -8
Subtotal — Neches River 0 0 11,953 -131 235 104
Total Brackish Marsh 0 0 11,953 -131 235 104
Saline Marsh
Neches River Watershed
TX 8 Texas Point 5,708 -5 222 217
Subtotal — Neches River 5,708 -5 222 217
Total Saline Marsh 0 5,708 0 -5 222 217
Total Neches River Impacts 13,828 5,708 29,198 -345 1,068 723
Total Sabine River Impacts 5,593 0 4,322 —-67 0 -67
Total - All Habitats 19,421 5,708 33,520 —412 1,068 656

*Direct impact associated with conversion of wetland to upland PA 24A.
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Table 2.5-5
Louisiana — FWP Impacts by and Benefits Habitat Type
Offset Impacts by Acres and Total Impacts/Benefits by Habitat
Habitat Type (acres) Type (AAHUs)
Impacts Offsetting
Hydrologic Unit (HU) No Offset by Acres Total Benefits of Net FWP
HU # Name Impact BUPlan  Impacted Loss BU Plan Impact
All HUs in Sabine River Watershed
Bottomland Hardwood
LA1 Perry Ridge 2,158
LA/TX 1 Sabine Island 1,041
Subtotal 3,199 0 0
Cypress/Tupelo Swamp
LA/TX 1 Sabine Island 5,998
LA/TX2 Blue Elbow 650
Subtotal 6,648 0 0
Fresh Marsh
LA 1 Perry Ridge 18,859 —65 —65
LA 7 Southeast Sabine 2,634 11 -11
LA S8 Southwest Gum Cove 3,615 -2 -2
Subtotal 25,108 78 78
Intermediate Marsh
LA 1 Perry Ridge 4,704 -53 =53
LA 2 Willow Bayou 35,109 -328 —328
LA3 Black Bayou 34,941 =509 -509
LA 4 West Johnson’s Bayou 11,110 -269 -269
LAS Sabine Lake Ridges 9,270 -218 -218
LA 7 Southeast Sabine 5,400
LA 8 Southwest Gum Cove 6,605 —4 -4
LA9 East Johnson’s Bayou 26,138 —190 -190
Subtotal 5,400 127,877 -1,571 -1,571
Brackish Marsh
LA2 Willow Bayou 1,182 -1 -1
LA3 Black Bayou 3,195 -1 -1
LA 4 West Johnson’s Bayou 2,078 -1 -1
LAS Sabine Lake Ridges 15,962 -14 -14
LA 6 Johnson’s Bayou Ridge 2,744 -6 -6
Subtotal 25,161 -23 -23
Saline Marsh
LAS Sabine Lake Ridges 3,767 -35 210 173
LA 6 Johnson’s Bayou Ridge 370 -2
Subtotal 4,137 =37 210 173
Louisiana Impacts Total 15,247 4,137 178,146 -1,709 210 -1,499
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With adoption of the DMMP, all FWP impacts in Texas will be offset, and no compensating mitigation is
proposed in conjunction with construction of the Preferred Alternative. Impacts in Louisiana are
minimized to the greatest extent possible by the DMMP, but unavoidable impacts of —1,499 AAHUs
remain. When the impacts and DMMP benefits are not subdivided by state but are applied to the project
as a whole, a loss of 843 AAHUs remains (Table 2.5-6). A mitigation plan, described in Section 5, has
been developed to compensate for unavoidable impacts of the Preferred Alternative.

Table 2.5-6
Net FWP Impacts (AAHUSs) for Project as a Whole
Cypress-
Bottomland  Tupelo Fresh Intermediate ~ Brackish Saline
Hardwood  Swamp Marsh Marsh Marsh Marsh Total

Impacts

Texas

Neches River watershed -173 -36 —131 -5 -345
Sabine River watershed =22 -33 —-12 -67
Subtotal 0 -22 -206 —48 -131 -5 —412
Louisiana

Sabine River watershed -90 -1,571 -23 -37 -1,709
Total Impacts 0 -22 -296 -1,619 -154 42 2,121
DMMP Benefits

Texas

Neches River watershed

Neches River BU Feature 178 305 363 846
Gulf Shore BU Feature (Texas Point) 222 222
Subtotal 0 0 178 305 363 222 1,068
Louisiana

Sabine River watershed

Gulf Shore BU Feature (Louisiana 210 210
Point)

Total DMMP Benefits 0 0 178 305 363 432 1,278
Net SNWW CIP FWP Impacts

Texas

Neches River watershed 5 269 232 217 723
Sabine River watershed -22 =33 -12 —67
Net Texas Benefits (positive) 656
Net Louisiana Impacts (negative) 0 0 -90 -1,571 -23 173 -1,499
Net FWP Impacts 0 =22 —118 -1,314 209 390 —843
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3.0 AFFECTED ENVIRONMENT

This chapter is divided into 14 sections. Section 3.1 describes the models that were used to characterize
existing conditions, and evaluate impacts as presented in Section 4. A description of the environmental
setting follows in Section 3.2, followed by separate sections on the physical, natural, cultural, and
socioeconomic resources in the SNWW study area that could be affected by the proposed project.

3.1 MODELING EXISTING CONDITIONS

Since the primary environmental concerns identified during the scoping process are the interrelated issues
of saltwater intrusion, marsh loss, and destruction of wildlife habitat and fishery nursery areas,
engineering and ecological models were used to characterize existing conditions related to these concerns,
thereby establishing a baseline against which changes associated with project alternatives could be
measured. Several engineering models were used to evaluate physical systems and processes in the study
area, and an ecological model was used to evaluate the biological effects of project alternatives on habitat.

3.1.1 Hydrodynamic Salinity

Concerns that a deeper navigation channel would increase salinity in the Sabine Lake estuarine system
were addressed with a 3-dimensional HS model that predicts changes in salinity, circulation, and water
elevation due to proposed channel improvements. The ERDC’s Coastal and Hydraulics Laboratory (CHL)
worked closely with the ICT to calibrate and verify the base model for use in this system. The ICT
reviewed the ERDC’s model calibration and verification process, provided data and information on
hydrologic connectivity, marsh elevation, and bathymetry, and reviewed modeling results as part of the
impacts evaluation. For the baseline conditions, modeling was performed using actual depths rather than
authorized project depths.

The ERDC’s CHL applied an established 3-dimensional estuarine model (ERDC-modified TABS Multi-
Dimensional Numerical Modeling System) to compute hydrodynamics and salinity transport for the
proposed CIP. The HS model covers the entire study area from the Salt Bayou watershed on the west to
near Gum Cove Ridge in Louisiana on the east, and inland to north of IH 10. The model includes forcing
due to tides, freshwater inflows, wind, Coriolis, and density gradients due to salinity variation, and
accounts for precipitation and evaporation. The code uses a finite-element formulation, which gives it
flexibility in matching complex geometry. Over the last decade, the code has been extensively used for a
variety of the USACE field projects, including the Houston-Galveston Navigation Channels project, New
York Harbor, St. Johns River, Florida, and Atchafalaya Bay in Louisiana. Two of the special features of
the code, wetting/drying and “marsh porosity,” enable successful modeling of wetlands. A description of
the model and its output is provided in a report by the ERDC-CHL (Brown and Stokes, 2009).

HS model salinities were verified against salinity data from June to December 2001. The modeling report
provided standard deviations for each of the original modeling stations; these provide a measure of the
uncertainty inherent in the model predictions. For the baseline condition, model outputs were provided for
all original sampling locations.
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3.1.2 Other Engineering Models

Several other engineering models were conducted to characterize other existing physical processes in the
study area, and to provide baseline information for the assessment of impacts. The most significant of
these are:

Ship Simulation. The ship simulation was used to determine navigation and safety impacts due to
anticipated changes in vessel sizes as a result of the proposed channel widening (Webb, 2003). The main
objective of the study was to determine whether the “design” ship could safely operate within the width
and depth of the proposed channel dimensions. The simulation was conducted on a channel depth of
50 feet with varying widths. Additional ship simulation was conducted to determine the navigation and
safety implications of reducing the offshore entrance channel to a 700-foot width.

Sediment Study. A desktop engineering model was applied to determine anticipated shoaling rates along
the waterway and estimate any increases in channel erosion (Brown and Stokes, 2009; Parchure et al.,
2005). Results from the study were used to estimate the quantity of maintenance material arising from
structural alternatives. Erosion concerns along Pleasure Island and East Sabine Lake were also addressed
by the analysis. An additional study effort was performed along the Pleasure Island reach and Sabine-
Neches Canal to determine whether the channel velocities in these areas would result in increased channel

erosion.

Vessel Effects Study. A vessel effects study was conducted to determine the potential erosional effects to
Pleasure Island from vessel traffic in the Port Arthur and Sabine-Neches canals (Maynord, 2005). Project
vessel traffic was modeled with HIVEL2D, a two-dimensional finite element model designed specifically
to simulate flow in typical high-velocity channels. The model has been used since the mid-1980s and is
maintained by the ERDC-CHL.

Gulf Shoreline Effects Study. This ERDC-CHL study was conducted to determine potential erosion
impacts to the Gulf shoreline that could be associated with deepening and extending the Entrance
Channel. The study area extended 10 miles from the jetties into Texas and Louisiana (Gravens and King,
2003). The STWAVE and GENESIS models were applied to examine wave conditions within a

bathymetry grid extending 20 miles along the shoreline and evaluate changes to the shoreline.
3.1.3 Wetland Value Assessment Model

The WVA model suite uses a quantitative habitat-based assessment methodology developed to prioritize
Louisiana coastal restoration projects submitted for funding under Coastal Wetlands Planning, Protection
and Restoration Act (CWPPRA) (Louis Berger Group and Toxicological & Environmental Associates
[LBG and TEA], 2008). The WVA model is a modification of the widely used Habitat Evaluation
Procedure (HEP) models developed by the USFWS (1980). It was developed by the Environmental
Workgroup (EnvWG) of the Planning and Evaluation Subcommittee of Louisiana’s CWPPRA Technical
Committee (USFWS, 2002a). The WV A methodology employs a community approach that assumes that
optimal conditions for all fish and wildlife within a specific type of coastal wetland habitat can be

3-2



3. Affected Environment

characterized by a group of significant variables, and that existing or future conditions can be compared
to that optimum, providing an index of habitat quality similar to those developed under the well-
established HEP. Using this methodology, several habitat-specific community models have been
developed by the EnvWG, and three were selected for use in this study: the Emergent Marsh Community
Model (EMCM), the Swamp Community Model (SCM), and the Bottomland Hardwood Model (BHM).
The EMCM can be applied to four coastal marsh communities—fresh, intermediate, brackish, and saline
marsh. Hereafter in this report, the term “WVA model” applies to the three components of the WVA
model suite (EMCM, SCM, and BHM) that are used in this study. The results of the WVA model,
measured in AAHUs, can be combined with cost data to provide a measure of the effectiveness of the
proposed project in terms of annualized cost per AAHUs gained.

A WVA Procedural Manual was prepared by the EnvWG to provide guidance in the use of the WVA
model (USFWS, 2002b). In addition, a separate procedural manual was prepared for the EMCM
(USFWS, 2002c¢). The BHM and the SCM (LDNR, 1993) were developed outside of the CWPPRA arena
and are periodically used by the EnvWG for CWPPRA project evaluation. The original BHM (LDNR,
1993) was utilized for this study. The SCM was subsequently updated by the EnvWG and the updated
version was used here (USFWS, 2002d). The SNWW Habitat Workgroup chose to apply the WV A model
as formulated by the EnvWG and LDNR because the habitats and environmental stressors in the SNWW
study area are the same as those for which they were developed. Appendix C of the FEIS maps and
characterizes all significant habitats in the study area, explains how the WVA model evaluates project
impacts and benefits, and describes the methods and assumptions used in the modeling process.

The WVA model provides a comprehensive, quantitative measure of FWP changes in the quality and
quantity of emergent wetlands and associated aquatic habitat in the SNWW study. However, it was not
developed for use in conjunction with aquatic habitats in large waterbodies. Baseline conditions for
aquatic habitats in the SNWW study area that are not associated with emergent wetlands were not
characterized with the WVA model or any other ecological model. It was determined that use of an
ecological model to characterize and evaluate impacts for these resources would not be necessary, due to
the nature of the impacts and conditions specific to the study area; more information relative to this
decision is presented in Section 4. However, aquatic habitats in the Sabine and Neches rivers, Sabine
Lake, the SNWW and GIWW navigation channels, and offshore in the Gulf are described in this section

to the extent necessary to compare to FWP alternatives.

The WV A model was chosen as the most appropriate ecological model for the SNWW project based on a
number of factors. Although the WV A model was developed specifically to apply to habitat types present
in the Chenier Plain region of the Louisiana coastal zone, the same types of coastal habitat (emergent
coastal marsh, bottomland hardwoods, and cypress-tupelo swamp) are present throughout the Sabine-
Neches coastal watershed in both Texas and Louisiana, and in fact are a continuation of the same system
(Daigle et al., 2006; Griffith et al., 2004). In addition, the areas contain the same fish and wildlife
communities, similar soils, and topography, and the Sabine-Calcasieu basins share an interconnected
hydrology. Furthermore, the types of variables measured by the WV A model are sensitive to the types of

changes that have been identified as the highest concerns by resource agencies and the general public for
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the SNWW project. Specifically, these are potential changes in salinity, stress and death of marsh
vegetation, and further loss or degradation of already stressed coastal marshes. The variables measured by
the WV A model are also recognized scientifically and technically as important in characterizing overall
habitat quality. Variables utilized in the WVA model outputs could be combined across the different
habitat types. A final factor is that variables were established such that data were easily estimated or
collected from existing data sources. This was especially important because the study area is
exceptionally large (over 2,000 square miles), and therefore extensive field data collection efforts were
not practical. The size and habitat diversity of the study area made application of other ecological models
very difficult. Other ecological models, such as the Hydrogeomorphic Approach and HEP models, were
considered and rejected because extensive field data collection required by these models was not feasible
given time and budget constraints.

An ICT was established that (1) identified environmental issues and concerns; (2) evaluated the
significance of fish and wildlife and other ecosystem features; (3) recommended and reviewed
environmental studies; (4) evaluated potential impacts; and (5) recommended and evaluated potential
mitigation measures. The ICT defined the study area as all areas possibly affected by the proposed
project. Potential environmental effects in adjacent coastal wetlands were analyzed for an extensive area
including Sabine Lake and adjacent marshes in Texas and Louisiana, the Neches River Channel up to the
new Neches River Saltwater Barrier, the Sabine River Channel to the Sabine Island WMA, the GIWW
west to Star Bayou, the GIWW east to Gum Cove Ridge, the Gulf shoreline extending 10 miles either
side of Sabine Pass, and offshore in the Gulf, 15 miles beyond the end of the current channel.

A subcommittee of the ICT, the HW, developed input data and applied the WVA model. The
subcommittee analysis provided data on baseline and FWOP conditions and, as explained later in this
document, project impacts and mitigation for specific areas. The use of the WVA model and other
information provided by the ICT produced a great amount of detailed data regarding the existing and
potential future conditions of the study area. This information is included in this chapter’s description of
the affected environment.

The WV A model created vegetation categories and mapping units in order to describe baseline or existing
conditions and predict future conditions with and without the proposed project under various scenarios
including various possible mitigation projects. All habitats hydrologically connected to waterways
influenced by the proposed channel improvements were divided into “Hydrologic Units” (hydro-units).
Hydro-unit boundaries were based upon small watershed divides, or on the basis of other topographic
features that serve as hydrologic separators. Vegetation categories were mapped within each of these
hydro-units. The WV A methodology for determining the vegetation baseline is briefly described below.
Section 4.1 describes the modeling methodology for determining impacts and mitigation plans. See
Appendix C for the detailed methodology.

FWOP projections of land loss were developed as a baseline against which project-induced changes could
be measured. Base land loss rates were determined by measuring changes of emergent marsh and open-
water areas using Geographic Information System (GIS) software between images from 2 or more years.
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The time between images generally spanned the most recent 15- to 20-year time period for which reliable
data were available. This time period generally fell between the years 1978 and 2001.

After changes in acreages were calculated, the amount of emergent marsh that converted to open water
was expressed as a percentage loss per year. Adjustments to FWOP land loss rates were made to account
for constructed or funded CWPPRA projects in the east Sabine Lake marshes (Clark et al., 2000; USFWS
and Natural Resources Conservation Service [NRCS], 2003), at Black Bayou (LDNR, 1993), and at Perry
Ridge (USGS-National Wetlands Research Center [NWRC], 2002a, 2002b), the effects of RSLR on
shoreline recession, and RSLR, as described in Appendix C of this FEIS. A spreadsheet that calculates
land loss annually was used for all projections.

The WVA model has been assessed for use in conjunction with the SNWW project, as required by EC
1105-2-407. The WVA model is not a USACE corporate model, and therefore certification is not
required, but the model must be approved for use. This approval was provided by the Deep-Draft Center
for Expertise based upon the results of a model assessment (LBG and TEA, 2008). The assessment
evaluated the application of the three WV A model components (EMCM, SCM, and BHM) that were used
to quantify impacts and benefits of SNWW CIP alternatives, including BU features and compensatory
mitigation. The assessment determined that the model was theoretically appropriate and correctly applied,
and it has been approved for use for the SNWW study.

3.2 ENVIRONMENTAL SETTING
3.2.1 Study Area

The SNWW is located in Jefferson and Orange counties in southeast Texas, and Cameron and Calcasieu
parishes in southwest Louisiana. The project area includes the SNWW from the Gulf through the jettied
channel at Sabine Pass, through the Port Arthur Canal, Sabine-Neches Canal, and Neches River Channel
to the Port of Beaumont. Included is the area covered by the possible addition of 13.2 miles of new
channel extending beyond the end of the existing channel into the Gulf. The Sabine River Channel, which
extends from the mouth of the Neches River to the Port of Orange, is not currently being considered for
channel modification and is not addressed in this FEIS.

The study area includes the SNWW and a much broader geographical range covering approximately
2,000 square miles inland. Due to potential additional saltwater intrusion into the Sabine Lake estuary
resulting from the CIP, hydrologic features associated with the SNWW and Sabine Lake are an important
consideration. In addition, beneficial use of dredged material may include efforts outside of existing PAs
and may include areas well outside of the SNWW.

3.2.2 Physiography

The study area is located in the Austroriparian Biotic Province (Blair, 1950), which extends from east
Texas along the Gulf Coast plain to the Atlantic coast, and the Outer Coastal Plain Mixed Forest
Physiographic Province (McNab and Avers, 1994). The study area is characterized by a diversity of
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features that are a result of the natural transition between marine and freshwater environments and
anthropogenic impacts. The Sabine and Neches rivers consist of flat to gently rolling surface topography
with poorly drained floodplains that include dense bottomland forests with extensive complexes of
interconnecting coastal prairie, wetlands, and bayous. Farmers and ranchers are the principal users of
these prairie and upper marsh areas. Developable uplands are mostly restricted to the west side of the
estuary. All of the cities and towns in the study area are located in Texas on the west side of Sabine Pass,
Sabine Lake, and upland areas north of Sabine Lake. The timberlands in the flood-prone areas are used
primarily as wildlife habitat with some areas commercially lumbered on a small scale. The topography of
the study area is essentially featureless, except for the surface expression of four salt domes: Big Hill,
Fannett, and Spindletop, Texas, and Hackberry, Louisiana. This area once supported major petroleum
reserves, but now only produces limited quantities of oil and gas (USACE, 1982).

Aten (1983:15-20) provides the following description of the northwestern Gulf coast that gives a good
description of the study area as well:

.. .[this area] strikes many visitors as a monotonous repetition of prairies and marshes
interspersed with an occasional swamp, barrier beach, or forest. . . . it is a highly dynamic
environment that has taken on much of its present form concurrent with human
occupation. . . . The basic genesis of the coastal zone land surfaces is that of a series of
major river deltas coalesced into an extensive and continuous deltaic plain during the
Late Pleistocene. Superimposed on this massive accumulation of deltaic material . . . are
the effects of more recent events, such as Late Pleistocene-Holocene sea level fall and
rise, and the formation of the modern river deltas, estuaries, . . .

.. . Inland . . . are sandier and slightly rolling terrains . . . [that] support pine and
hardwood forests. . . .

.. . The major natural hazard in the area is flooding, which results either from overflow in
rivers or from storm tides . . . the tidally influenced waters of the estuaries and streams
supported [prehistorically] enormous populations of shellfish, fish, birds, reptiles, and
mammals . . . over 125 animal taxa have been recovered archaeologically as food
remains. . . .

Due to the abundance of rainfall in this region, the rivers and bayous of this reach provide substantial
freshwater inflow into Sabine Lake. However, instream flows to this reach have been altered from their
natural hydrograph due to major impoundments in the middle and upper Sabine and Neches River basins.
Similar to Aten’s (1983) description of the region, most of the Sabine and Neches rivers reach is tidally
influenced (Mantz and Dong, 1996). Despite abundant rainfall, navigational dredging has allowed
saltwater intrusion into these rivers and bayous (USACE, 1998a) resulting in saltwater wedges typically

overlaid with influent fresh water.

The Sabine Lake area is a dynamic estuary only recently subject to extensive flood and ebbs of tidal
currents and extensive mixing of fresh and sea water. Sabine Lake was formed from the flooding of an

ancient river valley (Kane, 1959) and was later separated from the Gulf by the advancement of the Gulf
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shoreline and deposition of the beach ridge/mudflat complex known as the Chenier Plain (Gould and
McFarlan, 1959). High-volume freshwater inflow into Sabine Lake helped maintain Sabine Pass as a
narrow and relatively shallow link between the Gulf and Sabine Lake (Morton, 1996).

The Gulf in the study area consists of open seas, coastline, and a dredged channel extending from the
jettied Sabine Pass seaward. This area is dominated by the Mississippi River Delta. When the Mississippi
River occupied one of its western courses, sediment deposits were carried westward by littoral currents
that built the Chenier Plain (Davis, 1996). Since the Mississippi River has been emptying through its
castern delta lobe, little new sediment has been reaching the Chenier Plain (USACE, 1975a).

3.23 Geology

The regional surface geology of the Gulf Coast region consists of sedimentary beds ranging in age from
late Eocene to recent, which lie as bands nearly parallel with the coast. Recent deposits form the coastline
and successive beds crop out toward the interior. Due to the age of exposure of the rocks, the outcrop
areas are successively more eroded and dissected toward the interior. The Pleistocene and Recent
formations still retain much of their depositional surface (Texas Water Commission, 1963).

The thick sequence of sedimentary rocks and unconsolidated sediments beneath the present-day Gulf
Coastal Plain reflect cyclic marine and continental deposition in the region through the Jurassic,
Cretaceous, and Tertiary periods, culminating with predominantly fluvial deposits at the end of the
Tertiary period. This pattern continued through the Pleistocene Epoch (i.e., early Quaternary period, about
2 million years before present), during which sedimentation was largely controlled by sea level
fluctuations associated with repeated glacial and interglacial episodes (Van Siclen, 1975). During the
Holocene, the fluvial Sabine Valley became an estuarine system, eventually becoming completely
inundated by the rising sea level. During this interval, an estuarine-lagoonal system became dominant
(Pearson et al., 1986).

The primary physiographic environments of the study area consist of two major Pleistocene depositional
systems and five major Holocene depositional systems. The major Pleistocene systems include the
fluvial-deltaic systems and barrier-strandplain systems. These two systems form the Coastal Zone within
the study area, generally at elevations greater than 10 feet above sea level (Brown et al., 1973). The five
major Holocene depositional systems include the fluvial systems, strandplain-chenier systems, offshore
systems, marsh-swamp systems, and bay-estuary-lagoon systems. The Coastal Zone is underlain by
sedimentary deposits that originated in ancient but similar physiographic environments. These ancient
sediments were deposited by the same natural processes that are currently active in shaping the present
coastline. These processes include longshore drift, beach wash, wind deflation and deposition, tidal
currents, wind-generated waves and currents, and levee, point-bar, and flood basin deposition (Brown et
al., 1973).

The Quaternary-aged Beaumont Formation covers the entire inland study area and is overlain by the
younger Deweyville Formation and Alluvium within the Neches and Sabine River valleys. Quaternary
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Alluvium and isolated barrier island deposits outcrop along the coastline. The environments responsible
for the deposition of the Beaumont Formation primarily include stream channel, point bar, natural levee,
backswamp, and coastal marsh and mudflat deposits. The Beaumont Formation is composed of clay with
interbedded silt and sand. Similarly, the environments responsible for the deposition of the Quaternary-
aged Deweyville Formation include point bar, natural levee, stream channel, and backswamp deposits.
The Deweyville Formation is composed of sand, silt, and clay, with some gravel. The Quaternary
Alluvium, which is found immediately adjacent to existing river courses and along the Gulf Coast shore,
was deposited primarily in point bar, natural levee, stream channel, backswamp, coastal marsh, mudflat,
and narrow beach deposits and is composed of clay, silt, and locally abundant organic matter (Bureau of
Economic Geology [BEG], 1982).

3.24 Climate

The climate of the study area is both tropical and temperate (Soil Conservation Service, 1965). Prevailing
winds are generally from the south and southeast with an average speed of about 10 to 11 miles per hour.
In the winter months, cold air masses bring in polar air and prevailing northerly winds. Temperatures are
moderated by the influence of the winds from the Gulf, resulting in mild winters and relatively cool
summer nights. The mean daily temperature ranges from the mid-50s (degrees Fahrenheit [°F]) in
December and January to the mid-80s in the summer months. The temperature rarely drops below 22°F or
rises above 98°F. Relative humidity levels average approximately 78 percent throughout the year
(USACE, 1975a). Another effect of the nearness of the Gulf is abundant rainfall distributed throughout
the year. The average annual rainfall is about 52 inches, with monthly precipitation averaging from
3.2 inches to about 6.6 inches. Snow and sleet seldom occur. Heavy fog occurs on an average of 29 days
per year. Clear days during the year average about 117; partly cloudy days, 191; and cloudy days, 57. The
growing season, or the average period from the last frost in spring to the first frost in fall, is about
294 days.

3.3 WATER QUALITY

The Texas Commission on Environmental Quality (TCEQ), formerly the Texas Natural Resource
Conservation Commission (TNRCC), and the Louisiana Department of Environmental Quality (LDEQ)
have designated certain larger streams or bayous, or segments thereof, as “classified” segments for the
purpose of developing water quality criteria (WQC) specific to each segment. Within the study area, there
are 25 classified assessment units (subsegments of the primary stream segments), 6 in Louisiana and 19 in
Texas. Table 3.2-1 lists segment-specific water quality standards (WQS) for all stream segments in the

study area.
3.3.1 Water and Elutriate Chemistry

As with all industrialized areas, there is potential for chemical contamination within the Sabine-Neches
Estuary. Numerous petroleum-related industries are found along the SNWW, including refineries and
transshipment docks near Port Arthur and Beaumont. Petroleum products and crude oil are shipped and
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Table 3.2-1

Classified Waterbody Segments and Water Quality Standards

Uses Criteria
Domestic Fecal
Segment Aquatic Water Cl S0,* TDS DO pH Range  Coliform
No. Segment Name Recreation Life Supply (mg/’  (mg/K) (mg/L) (mg/L) (SU) #100/ml Temp.
Texas
0501 Sabine River Tidal CR H N/A N/A N/A N/A 4.0 6.0-8.5 200 95°F
0508 Adams Bayou Tidal CR H N/A N/A N/A N/A 4.0 6.0-8.5 200 95°F
0511 Cow Bayou Tidal CR H N/A N/A N/A N/A 4.0 6.0-8.5 200 95°F
0601 Neches River Tidal CR | N/A N/A N/A N/A 3.0 6.0-8.5 200 95°F
ooz Neches River Below B.A. CR H PS 50 30 150 50  6.0-85 200 91°F
Steinhagen Lake
0701 Taylor Bayou Above Tidal CR I N/A 400 100 1,100 4.0 6.5-9.0 200 95°F
0702 Intracoastal Waterway Tidal CR H N/A N/A N/A N/A 4.0 6.5-9.0 200 95°F
0703 Sabine-Neches Canal Tidal CR H N/A N/A N/A N/A 4.0 6.5-9.0 200 95°F
0704 Hillebrandt Bayou CR | N/A 250 100 600 4.0 6.5-9.0 200 95°F
2411 Sabine Pass CR E/O N/A N/A N/A N/A 5.0 6.5-9.0 14 95°F
2412 Sabine Lake CR H/O N/A N/A N/A N/A 4.0 6.5-9.0 14 95°F
Louisiana
110301  Sabine River A B C N/A N/A N/A N/A 4.0 6.0-8.5 200 95°F
110302 Black Bayou A B C N/A N/A N/A N/A 4.0 6.0-8.5 200 92°F
110303  Sabine Lake A B C,E N/A N/A N/A N/A 4.0 6.0-8.5 14 95°F
110304  Sabine Pass A B C,E N/A N/A N/A N/A 4.0 6.0-8.5 14 95°F
A Primary contact recreation Cl = Chloride
B  Secondary contact recreation S0, = sulfates
C Propagation of fish and wildlife DO = dissolved oxygen
CR Contact recreation mg/L = milligrams per liter
E Oyster propagation ml = milliliters
H  High aquatic life use
| Intermediate aquatic life use
PS  Public water supply
O Oyster waters
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piped on- and offshore in this area (Long, 1999). However, based on available data, there is no indication
of current water or elutriate contaminant problems along the SNWW. Discussions on hazardous, toxic,
and radioactive substances in the study area can be found in Section 3.6.

Stream segments 601, 703, and 2411 constitute the SNWW, and none of these segments are classified as
nonsupporting on the Clean Water Act (CWA) Section 303(d) list of impaired waters. While several
impaired stream segments (0501, 0508, 0511, 0701, and 0704) are located within the study area
boundaries, they would not be affected by the direct or indirect effects of channel deepening or
construction of any project features and therefore are not evaluated further.

The USACE has collected and archived a significant amount of water and sediment chemistry data. These
data are grouped by channel stations (see figures 2.4-1a—g). Also included is a discussion of elutriate,
which provides information on those constituents that are dissolved into the water column during
dredging and placement. Since the elutriate represents the dissolved concentrations that would be
expected in the water column, they are compared to the Texas Surface Water Quality Standards (TWQS),
provided by the TCEQ for the protection of aquatic life, Louisiana Surface Water Quality Standards
(LWQS), and EPA WQC. Since the values are from grab samples from a marine environment, the acute
marine TWQS are used for comparison. Parameters analyzed are listed in Table 3.2-2.

3.3.1.1 Entrance Channel

Historical water and elutriate data for detected compounds from 1993, 1995, 1996, 1998, and 2004 are
presented in PBS&J (2004a, 2004b) and Appendix B. Chromium was the only metal found above
detection limits in 1993 elutriate samples in channel station, PA stations, and reference stations. However,
all concentrations were well below the LWQS and TWQS for chromium. No parameters were detected in
1993 water samples. Barium was not detected in 1993, but was detected in water samples at all stations in
1995, 1996, and 1998 and in elutriate samples at most stations in 1995, 1996, and all stations in 1998.
Chromium was detected at one station and copper at two stations for water in 1995. The copper value in
the water sample from station S-SB-95-DA4 (26.5 micrograms per liter [ug/L]) was above the LWQS
(3.63 ng/L), the TWQS (13.5 pg/L), and the Gold Book WQC (2.9 ng/L). However, S-SB-95-DA4 is a
PA site located over 2 miles offshore from the end of the jetties. No copper was detected in the elutriate
sample. Other metals found above detection limits in 1996 included copper in elutriate samples and zinc
in both water and elutriate samples. In 1998, arsenic, cadmium, chromium, copper, and zinc
concentrations were found above detection limits in water and elutriate samples, and selenium was
detected in water samples only. The water copper concentration at the reference station S-SB-98-REF3+4
(3.9 pg/L) was above the LWQS and the WQC, but the copper concentration in the elutriate was below
the detection limit. Barium concentrations were higher in elutriate samples than in water samples,
indicating a potential release of barium into the water column during dredging and placement. Zinc
concentrations for water and elutriates were higher in 1996 than in 1998, although all samples were below
the LWQS and TWQS. In the 2004 sampling of the Entrance Channel, while copper, nickel, and zinc
appeared to increase slightly upon elutriate preparations and selenium decreased slightly, no LWQS,
TWQS, or WQC were exceeded for any channel stations. The proposed Entrance Channel Extension was
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also sampled in 2004 (Attachment B of Appendix B), and no WQC were exceeded for any channel station

water or elutriate sample (stations were all in Federal waters and WQS were not pertinent for

comparison).

Table 3.2-2

Sabine-Neches Waterway and Gulf Intracoastal Waterway

USACE Tested Parameters

Parameter Water

Elutriate

Sediment

Ammonia

Total sulfides

Total volatile solids

Metals
Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel

Selenium

X X X X X X X X X

Silver

X

Zinc
Polycyclic aromatic hydrocarbons (PAHs)
Acenaphthene
Benzo(a)anthracene
Benzo(e)pyrene
Chrysene
Fluoranthene
Naphthalene
Oil and grease X
Phenanthrene
Pyrene
Total organic carbon X
Total PAH
Total polychlorinated biphenyls (PCBs)
Total petroleum hydrocarbons (TPH)

X

X X X X X X X X

x

X

X
X
X

X X X X X X X X

X X

X X X X X X X X X X X X X

For organics in 1998, total petroleum hydrocarbon (TPH) was found above detection limits in two

elutriate samples, and ammonia, which was not measured until 1996, was found in high concentrations for

both water and elutriate samples. Total organic carbon (TOC) was not measured until 1990, but was

found above detection limits for water and elutriate samples at most stations for all years sampled.
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Bioassays have been conducted on samples collected from the Entrance Channel (Espey, Huston &
Associates, Inc. [EH&A], 1979, 1983a, 1983b; PBS&J, 1999, 2004b; and Appendix B). Survival of
organisms exposed to the liquid phase (water) and suspended particulate phase (elutriate) of sediments
from the SNWW Entrance Channel was greater than 50 percent in all of these reports. Therefore, no
96-hour LCs, (the concentration of a substance that is lethal to 50 percent of test organisms after a
continuous exposure of 96 hours) could be calculated. In such cases, the, LCsq is assumed to be equal to
100 percent and the dredged material would not be predicted to be acutely toxic to water column
organisms since the Limiting Permissible Concentration for water column toxicity/suspended particulate
phase has been met (EPA/USACE, 2003). As noted in Appendix B, this also applies to the Entrance
Channel Extension.

3.3.1.2 Sabine Pass Channel

Historical water and elutriate data for detected compounds from 1987, 1990, 1992, and 1998 are
presented in PBS&J (2004a). Lead and zinc were the only metals found above detection limits in 1987 at
all stations in water and elutriate samples. One water sample from station S-SP-87-06 contained
98.0 ug/L of zinc that slightly exceeds the WQC (85.0 ug/L), the LWQS (90 ug/L), and the TWQS
(92.7 ng/L). However, the elutriate value was low indicating no release of zinc to the water column
during dredging or placement. Metals were not detected in 1990, and in 1992 the only metal found above
detection limits was cadmium (in water) at station S-SP-92-06. In 1998, barium and zinc concentrations
were found above detection limits for water and elutriate and were consistently higher in the elutriate
samples. This contrasts to the 1987 samples, in which elutriate values were normally lower than water
concentrations. Arsenic was detected at most stations in water and two stations for elutriate; cadmium and
nickel were found in water only. All values, except the zinc value noted above, were below the WQC,
LWQS, and TWQS.

Oil and grease were detected in 1987 in water and elutriate samples. Ammonia, which was not measured
until 1996, was found above detection limits in all elutriate samples for 1998. For the organics, in 1987
fluoranthene was above detection limits at one station. TOC was detected in all water and elutriate
samples during 1992, and elutriate concentrations were consistently higher than water concentrations.

3.3.1.3 Sabine-Neches Canal

Historical water and elutriate data for detected compounds from 1984, 1987, 1989, 1990, 1994, 1995,
1996, 1997, and 1998 are presented in PBS&J (2004a). Copper was the only metal found above detection
limits in 1984; zinc was detected in 1987 water and elutriate samples; and metals were not detected in
1989 water and elutriate. In 1990, chromium was detected in water at one station, and zinc at two water
and four elutriate stations. Barium and zinc were detected in water and elutriate samples in 1994. In 1995,
barium was detected in all water and elutriate samples. One elutriate at station S-SN-95-15 contained high
barium (1,096.0 ug/L). There are no WQC, LWQS, or TWQS for barium, but the Gold Book Criterion for
barium in domestic water supplies (EPA, 1986) is 1,000 pg/L. Copper in elutriate samples at two stations
was detected at levels greater than the WQC (2.9 ug/L) and the WQS (3.63 ug/L) but not the TWQS
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(13.5 pg/L) (6.6 pg/L, S-SN-95-13 and 5.0 pg/L, S-SN-95-17). Barium and zinc were also found above
detection limits in 1996 in water and elutriate samples. In 1997, barium, cadmium, copper, and nickel
were found at most or all stations in water and elutriate; chromium was found in water only; selenium at
one station in water; and zinc at all stations for water and one station for elutriate. In 1998, barium and
zinc were found in all water and elutriate, and cadmium at one station for water. Except for the 1995
samples noted above, all values were below the WQC, LWQS, and TWQS. Recent sampling and testing
within the Sabine-Neches Canal detected nickel in water sample S-SN-08-04A, and arsenic, copper,
nickel, and zinc in sample S-SN-08-4A. However, all concentrations of detected metals were below the
WQC, TWQS, and LWQS values. In addition, bis(2-ethylhexl)phthalate was detected at 2.31 milligrams
per liter (mg/L) in the elutriate sample.

Oil and grease were detected in 1984 and 1987 in water and elutriate samples. Ammonia was above
detection limits for all but one water sample in 1996 and all water and elutriate samples in 1998. For the
organics, in 1997 TPH was above detection limits at one station (S-SN-97-02). TOC was detected in all or
most water and elutriate samples in 1990, 1994, 1995, 1996, and 1997. Detected concentrations in the
historic data for TOC were similar in value for all water and elutriate samples. Both ammonia and TOC
were detected in the March 2008 water and elutriate samples. However, ammonia concentrations were
below the WQC values for both water and elutriate.

3.3.14 Port Arthur Turning Basins

Historical water and elutriate data for detected compounds from 1984, 1987, 1989, 1992, 1994, 1996, and
1998 are presented in PBS&J (2004a). Arsenic was found above detection limits for 1984 and 1998 for
elutriate samples only. Barium, for which analyses were not conducted before 1993, was detected for both
water and elutriate in 1994, 1996, and 1998 (highest concentrations in 1998); cadmium was found in
water samples in 1998; lead in one elutriate sample in 1992; and nickel in 1992 (elutriate only) and 1998
(water only). Copper was detected in both water and elutriates in 1984 and elutriates only in 1992 and
1998. Copper in both elutriate samples for 1984 (5.0 pug/L at stations S-PATB-84-08 and S-PATB-84-09)
and one from 1992 (9.4 pg/L at station S-PATB-92-10) exceeded the WQC (2.9 nug/L) and LWQS
(3.63 ug/L). One copper value from station S-PTBA-92-08 in 1992 (27.9 ug/L) exceeded the WQC,
TWQS (13.5 pg/L), and LWQS. Copper was detected only once in either medium, in 1996 and 1998,
below the WQC, LWQS, and TWQS. Zinc was detected in 1987 for water and elutriate, in 1992 at one
station for elutriate, in 1994 and 1998 for both media. No zinc values exceeded the WQC, LWQS, or
TWQS. Metals were not above detection limits for water or elutriate in 1989. Recent sampling and testing
in March 2008 within the Port Arthur Turning Basin detected arsenic, nickel, and zinc in water samples,
and arsenic, copper, nickel, and zinc in elutriate samples. However, all concentrations of detected metals
were below the WQC, TWQS, and LWQS values.

TOC was above detection limits in water and elutriate samples for all stations in 1992, 1994, and 1996
(PBS&J, 2004a). Detected concentrations in 1996 were lower than the 1992 and 1994 samples, which
were similar in value for both water and elutriates. Oil and grease were detected in 1984 and 1987 for

water and elutriate samples. All oil and grease values were similar except for an increased concentration
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at station S-PATB-87-08 of 40.0 mg/L. No organics were detected for any year for water or elutriate
samples. Ammonia was detected in all elutriate samples in 1998. Both ammonia and TOC were detected
in the March 2008 water and elutriate samples. However, ammonia concentrations were below the WQC
values for both water and elutriate.

3.3.15 Taylor Bayou Turning Basin

Historical water and elutriate data for detected compounds from 1989, 1994, 1996, and 1998 are
presented in PBS&J (2004a). Of the metals, arsenic was found in both water and elutriate at two stations
in 1998. Barium was above detection limits in both media in 1994, 1996, and 1998 (highest
concentrations in 1998). Cadmium was found in all water samples and nickel in two water stations in
1998. Zinc was detected in 1994 and 1996 in both water and elutriates at all stations and in 1998 for all
elutriate samples only (1998 concentrations were the highest). No WQC, LWQS, or TWQS were
exceeded. Metals were not above detection limits for water or elutriate in 1989.

TOC was above detection limits for water and elutriates for all stations in 1994 and 1996, and in 1998 for
water only (PBS&J, 2004a). No other organics were detected for any year in water and elutriate samples.
Ammonia was detected in all elutriate samples in 1998, as has been seen with all reaches sampled of the
SNWW.

3.3.1.6 Port Arthur Canal

Historical water and elutriate data for detected compounds from 1987, 1989, 1990, 1992, 1994, 1996, and
1998 are presented in PBS&J (2004a). For the metals, lead and zinc were found above detection limits in
both water and elutriate samples in 1987. Zinc was the only metal detected in 1990, and the elutriate value
at station S-PA-90-05 (550.0 pg/L) was well above the WQS (85.0 ug/L), LWQS (90.0 ug/L), and
TWQS (92.7 ug/L). Since zinc was not detected in water at that station or in the water or elutriate samples
500 feet up and down stream, and the sediment zinc concentration was not high relative to nearby
stations, this value appears to be an error. In 1992, lead was the only metal found above detection limits in
the elutriate sample. Barium and zinc were detected in both water and elutriates in 1994, and in 1996
barium was found in both media and zinc in elutriate only. For 1998, arsenic was detected in water
samples only at 4 of 14 stations; barium in all water and all but one elutriate sample; cadmium in most
water and one elutriate sample; copper in most water samples; and nickel at 4 stations. Zinc was also
detected in all water and elutriates, at the highest concentrations when compared to historic values. None
of the WQC, LWQS, or TWQS was exceeded. Recent sampling and testing in March 2008 within the
Port Arthur Canal detected nickel in water samples, and arsenic, copper, nickel, and zinc in elutriate
samples. However, the concentrations of metals in both the water and elutriate samples were below the
WQC, TWQS, and LWQS values.

Oil and grease were only detected in water and elutriate samples in 1987. TOC was above detection limits
in water and elutriate samples for all stations in 1992, 1994, and 1996. No other organics were detected in
any year for water and elutriate samples. Ammonia was detected in one elutriate sample (S-PA-98-01) in
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1998. Both ammonia and TOC were detected in the March 2008 water and elutriate samples. However,
ammonia concentrations were below the WQC values for both water and elutriate.

3.3.1.7 Neches River Channel

Historical water and elutriate data for detected compounds from 1988, 1990, 1994, 1995, and 1997 are
presented in PBS&J (2004a). The 1995 stations were sampled in March and September of that year. Of
the metals, zinc was detected in water samples from all or most stations in 1990, 1994, and 1997, and
elutriate samples in 1994 and 1995 at most stations. However, all concentrations were well below the
WQC, LWQS, and TWQS for zinc. Barium was detected in 1994, 1995, and 1997 at all water and
elutriate stations. Cadmium was detected in water and elutriate samples from 1997; nickel was detected in
three elutriate samples in 1995 and water in 1997; and lead in one elutriate sample (S-NR-95-21,
September) in 1995. In 1995 (September), chromium was detected in two water samples and most
elutriate samples. Copper was found in all 1995 (September) elutriate samples; all were well above the
TWQS (13.5 pg/L), WQC (2.9 pg/L), and LWQS (3.63 ng/L) ranging from 23.8 ug/L to 55.6 ng/L.
However, copper concentrations were below detection limits during the March sampling. No metals were
detected in water and elutriate in 1988. Except for the copper concentrations noted above, all values were
below WQC, LWQS, and TWQS. Recent water and elutriate sampling and testing in the Neches River
Channel occurred in April 2009. Results of the tests show all metal concentrations below WQC, LWQS,
and TWQS values.

TOC was above detection limits for water and elutriate samples for all stations in 1990, 1994, 1995, and
1997 (PBS&J, 2004a). No other organics were detected in any year for water and elutriate samples. Both
ammonia and TOC were above detection limits for water and elutriate in the April 2009 samples.
Chrysene (1.16 pg/L), benzo(a)anthracene (0.45 pg/L), benzo(k)fluranthene (0.53 ug/L), and
benzo(a)pyrene (0.51 pg/L) were also found in an elutriate duplicate sample from April 2009. There are
no WQSs for these PAHs. However, ammonia concentrations were below the WQC for both water and

elutriate.
3.3.1.8 Sabine River Channel

Historical water and elutriate data for detected compounds from 1990 and 1995 are presented in PBS&J
(2004a). Of the metals, zinc was detected in two of seven water samples and three of seven elutriate
samples, but all concentrations were below TWQS, LWQS, and WQC. No other metals were detected in
1990 water and elutriate samples. In 1995, barium was above detection limits in all water and elutriate
samples. Copper was detected in all elutriate samples, which were all above the WQC (2.9 pg/L) and
LWQS (3.63 pg/L), ranging from 5.0 pug/L to 7.5 pg/L. Lead was also found in elutriates at one station
(S-SR-95-04) but at concentrations well below the LWQS, TWQS, and WQC.

TOC was not detected in 1990, but was found above detection limits in all water and elutriate samples in
1995. No other organics were detected in 1990 or 1995.
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3.3.1.9 GIWW — Port Arthur to High Island

Historical water and elutriate data for detected compounds for 1983 and 1993 are presented in PBS&J
(2004a). Arsenic was the only metal detected in 1983, and it was found in all water and elutriate samples;
however, it was not detected in 1993. In 1993, barium and zinc were found above detection limits in all
water and elutriate samples, and in most cases elutriate concentrations were higher than water concen-
trations. All concentrations were less than the LWQS, TWQS, and WQC.

Oil and grease were detected in water and elutriate samples in 1983. TOC was above detection limits for
water and elutriates for all stations in 1993 (PBS&J, 2004a). Ammonia was detected in most elutriate
samples from 1983, but in none from the GIWW from 1993.

3.4 SEDIMENT QUALITY

Data collected by the USACE since 1983 were analyzed to determine the sediment quality of the SNWW.
These samples of maintenance material are collected periodically before a maintenance-dredging event,
following noncontaminating procedures approved by the USACE and EPA. Reference station material,
for comparison with the maintenance material, is collected from areas in the vicinity of and similar to the
maintenance material stations, but which have not been impacted by dredging and dredged material
placement. For example, the reference station for the Upper Neches River Channel bioassays and
chemistry was located in an oxbow off the channel and surrounded by nonindustrial land; the Lower
Neches River Channel reference station was located in the Bessie Heights area where the channel material
would be used beneficially; the Sabine-Neches Canal reference station was located in east Sabine Lake,
near the Sabine NWR; and offshore reference stations were located in designated reference areas, up-
current of the channel (PBS&J, 2004a; Appendix B).

There are no sediment quality criteria with which to compare concentrations in the sediment; however,
there are several different guidelines that are used to look for a cause for concern in sediment samples.
One guideline is the Effects Range Low, or ERL. ERL were developed by a technique that demonstrates
no cause and effect from the chemicals in the data set. When ERL derived from sets of data from different
areas are compared, the results are inconsistent (USACE, 1998b). Since the ERL are not based on cause
and effect data, they are used only to determine a possible “cause of concern.” The ERL presented here
are those given in the NOAA 1999 Screening Quick Reference Tables (Buchman, 1999). Where
applicable, reference stations were examined, and in most cases, concentrations were within a factor of
five relative to these stations, which is normal, as an examination of years of data collected from
maintenance material along the waterway of Texas will show (USACE database). Also, while “higher
than” is used in the following discussion, this only means that one concentration is numerically higher
than another. However, there was no replication for these samples, and statistical significance, if any,
could not be determined.

The need for determining a “cause for concern” is based on the guidance documents developed by the
EPA and USACE. Specifically, the Inland Testing Manual (ITM) (EPA/USACE, 1998) and the Regional
Implementation Agreement (RIA) (EPA/USACE, 2003), which are guidance manuals in EPA Region 6
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for inland (including bays) and ocean placement of dredged material, respectively, use a structured
hierarchical procedure for determining data needs relative to decision-making. This involves a series of
tiers or levels of intensity of investigation—the tiered approach. Typically, tiered testing involves
decreased uncertainty and increased available information with increasing tiers. This approach is intended
to ensure the maintenance and protection of environmental quality, as well as the optimal use of
resources. Specifically, least effort is required in situations where clear determinations can be made
whether unacceptable adverse impacts are likely or not likely to occur based on available information.
Most effort is required where clear determinations cannot be made with available information. The tiered
approach to testing in this [ITM and RIA must be initiated at Tier I. The tiered approach is designed to aid
in generating physical, chemical, toxicity, and bioaccumulation information, but not provide more
information than is necessary to make factual determinations. Tiered testing results in environmental
protection by producing a more efficient compilation of necessary evaluations at reduced costs, especially
to low-risk operations. Disposal operations that obviously have low environmental impact generally

should not require intensive investigation to make factual determinations.

It is necessary to proceed through the tiers only until information sufficient to make factual
determinations has been obtained. For example, if the available information is sufficient to make factual
determinations, no further testing is required. The initial tier (Tier I) uses readily available, existing
information (including all previous testing). More-extensive evaluation (tiers II, III, and IV) may be
needed for materials that have a clear potential for impact or for which Tier I information is inadequate to
determine the lack of potential for impacts. Tier II is concerned solely with sediment and water chemistry,
including comparison of elutriates to WQSs and WQC. Tier III is concerned with well-defined, nationally
accepted toxicity and bioaccumulation testing procedures. Tier IV allows for case-specific laboratory and
field testing, and is intended for use in unusual circumstances. The approach is to enter Tier I and proceed
as far as necessary to make factual determinations, i.e., there must be enough information available to
make determinations on water column impact, benthic toxicity, and benthic bioaccumulation. The tests in

the ITM and RIA reflect the present state-of-the-art procedures for dredged material evaluation.

The need to determine a “cause for concern” is driven by the tiered approach. If a “cause for concern”
arises, sufficient information must be gathered to determine whether the dredged material is acceptable
for in-bay or ocean placement. Therefore, the ERL is used as a tool to determine whether there might be a
concern with the dredged material, as WQS were used for elutriates. The WQS are standards that must be
met whereas the ERLs have no statutory authority.

3.4.1 Sabine-Neches Waterway
34.1.1 Entrance Channel

Historical sediment data for detected compounds from 1993, 1995, 1996, 1998, and 2004 are presented in
PBS&J (2004a, 2004b) and Appendix B. Of the metals, chromium, copper, lead, and nickel were detected
at all stations for all years. At PA station S-SB-93-DA3, in 1993, copper was detected at a concentration
of 70.0 milligrams per kilogram (mg/kg), much greater than the concentrations found at the reference
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stations, channel stations, and other PA stations and the DA3 station in 1995. Therefore, it appears to be
an aberrant value. Cadmium was detected at all stations in 1993 and 1998; barium and zinc in 1995, 1996,
and 1998 at all stations; and arsenic was detected in 1998 at all stations. The zinc concentrations in 1995
were slightly higher than the reference stations. In 2004, the most-inshore station (adjacent to ODMDS 4)
tended to have the highest sediment concentration, and the ERL for arsenic was exceeded at this station.
However, the elutriate concentration was well below WQS and WQC, and bioassays indicated no
toxicity. There were no trends in the data, and no ERL were exceeded by samples from the Entrance
Channel Extension in the 2004 samples. The sediments at the channel stations were mostly silt and clay,
whereas sediments from the reference and PA stations generally contained a higher sand content. Since
trace metal concentrations tend to be positively correlated to silt/clay concentrations, slightly higher
metals concentration would be expected in the channel sediments.

Of the organics, TOC was detected only in 1998 but at high concentrations when compared to the
reference station. The TOC values were so much higher that there was likely a change in methodology in
1998 because an error in units would not account for the difference. Total volatile solids (TVS) and
ammonia (both not measured until 1993) were detected in 1996 and 1998. The reference stations were
below detection limits for TVS and in 1998 for ammonia only. However, concentrations of TVS were at
least five times the detection limits and ammonia concentrations were also above detection limits in 1996
(S-J-96-DA4) and in 1998 (S-J-98-02, S-J-98-03, and S-SB-98-02). Total sulfides, which was not
measured until 1993, were detected in 1998 at most stations at concentrations higher than the reference
stations (S-SB-98-REF3&4) that had concentrations below detection limits.

Solid phase bioassays were conducted on Entrance Channel sediments in 1999 (PBS&J, 1999) and in
2004 (PBS&J, 2004b) and on Entrance Channel Extension sediments in 2004 (Appendix B). In all cases,
there were no tests in which survival in the Reference Control was greater than survival in the treatments
and the difference exceeded 10 percent (20 percent for the amphipods), requiring statistical analysis.
Therefore, the survival data from the solid phase bioassay indicate no potential for environmentally
unacceptable toxic impacts to benthic organisms from the placement of dredged material from the
Entrance Channel or Entrance Channel Extension. Bioaccumulation data in 2004 likewise indicated no
expectation of adverse impacts to benthic organisms from the placement of Entrance Channel or Entrance
Channel Extension dredged material.

3.4.1.2 Sabine Pass Channel

Historical sediment data for detected compounds from 1987, 1990, 1992, and 1998 are presented in
PBS&J (2004a). Arsenic was above detection limits at one station in 1987 and at all stations in 1998.
Chromium, copper, nickel, and zinc were detected at all stations in 1987, 1990, 1992, and 1998. Lead was
found in 1987, 1992, and 1998 at all stations. Oil and grease were detected only in 1987 but at all stations;
TOC was detected at all stations in 1998 (see subsection 3.3.1.2); total PCBs were detected at two stations
in 1987; and TVS was detected in 1998 at all stations. Ammonia was detected at all stations in 1998 with
the concentration at station S-SP-98-04 (21.4 mg/kg) much higher than at the other stations.
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3413 Sabine-Neches Canal

Historical sediment data for detected compounds from 1984, 1987, 1989, 1990, 1994, 1995, 1996, 1997,
and 1998 are presented in PBS&J (2004a). Arsenic was detected in 1984, 1987, and 1997 at all stations;
barium at all stations from 1994 to 1998; chromium in 1987 through 1997 at all stations; copper at every
station for all years except 1998; lead in 1987 and 1994 to 1998 at all stations; mercury in 1997 at most
stations; nickel in 1989, 1990, 1997, and 1998 at all stations; and zinc in all years at every station. These
values were roughly in the same range in all years. However, one station in 1990 (S-SN-90-09) had a
copper concentration of 40.0 mg/kg, much higher than the other stations for which values ranged from
3.3 mg/kg to 8.1 mg/kg. This anomalous value of copper does not indicate a cause for concern, since
values were lower in subsequent years. Recent sediment samples collected in March 2008 within the
Sabine-Neches Canal showed an arsenic concentration slightly greater (9.7 mg/kg) than the ERL value
(8.2 mg/kg). All other detected metal concentrations were below the ERL values.

For the organics, TOC was detected in 1994, 1995, 1997, and 1998 with the concentrations in 1998 higher
than in previous years (see subsection 3.3.1.3). Oil and grease were detected in 1984 (highest
concentration) and 1987; total PAHs only in 1987; and the PAHs, fluoranthene and benzo(a)pyrene in
1987 and 1989 (highest concentration). In 1997, the PAHs, phenanthrene, pyrene, benzo(a)anthracene,
and chrysene, plus TPH were detected at most stations. TVS and ammonia were detected at most stations
in 1996 through 1998. Total sulfides were only detected in 1996 at three out of seven stations. All values
were roughly in the same ranges in all years. Both ammonia and TOC were detected in the March 2008
sediment sample (S-SN-08-04A).

34.14 Port Arthur Turning Basins

Historical sediment data for detected compounds from 1984, 1987, 1989, 1992, 1994, 1996, and 1998 are
presented in PBS&J (2004a). Arsenic was above detection limits in 1984, 1987, and 1998 at all stations,
except for one in 1984. Barium was also found in 1994, 1996, and 1998 at all stations. Chromium,
copper, lead, nickel, and zinc were detected in 1987, 1989, 1992, 1997, 1996, and 1998 at all stations,
with the exception of lead, which was not detected in 1989. These values were roughly in the same ranges
in all years. Recent sediment samples collected and tested in March 2008 detected arsenic concentrations
in all samples slightly greater than the ERL value of 8.2 mg/kg. The arsenic concentrations in the samples
ranged from 8.7 to 11.9 mg/kg. In addition, one sediment sample (S-PATB-08-08) had a copper
concentration (49.6 mg/kg) that slightly exceeded the ERL value of 34.0 mg/kg. Chrysene (at
65.3 micrograms per kilogram [pg/kg] vs. ERL = 384 ng/kg), butylbenzylphthalate (66.9 ug/kg vs. no
ERL), and pyrene (at 68.5 ng/kg vs. ERL = 665 ng/kg) were found in sample S-PATB-08-08 in March
2008.

TOC was found in 1994 and 1998 at all stations, the 1998 concentrations being much higher than in 1994
(see subsection 3.3.1.4). Total PAH, fluoranthene, and benzo(a)pyrene were detected in 1987 at all
stations. Fluoranthene was found at a higher concentration (24.1 mg/kg) at station S-PATB-87-09 than at
the other stations. Benzo(a)pyrene was also found at two of three stations in 1989; benzo(e)pyrene in
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1996, at one of three stations; and ammonia in 1998, at all stations. Also, oil and grease, in 1984 and
1987, and TVS in 1998, were detected at all stations. Both ammonia and TOC were detected for all
sample stations in March 2008.

3.4.1.5 Taylor Bayou Turning Basin

Historical sediment data for detected compounds from 1989, 1994, 1996, and 1998 are presented in
PBS&J (2004a). For the metals, chromium, copper, nickel, and zinc were found in all years at all stations.
Zinc concentrations were higher in 1994 and 1998, when compared to the 1989 data; however, there are
not enough data to indicate a trend. The concentration of copper at station S-PATB-89-12 was
70.0 mg/kg, much higher compared to the data from other years, including later years and, interestingly,
at the same anomalous concentration found at S-SB-93-DA3 (see subsection 3.3.1.1). Therefore, there is
no trend of increasing copper concentrations with time. Barium was detected in 1994, 1996, and 1998 at
all stations, and arsenic in 1998 at all stations. The barium values were roughly the same ranges in all

years.

TOC was detected in all 1994 and 1998 samples, the greatest concentrations occurring in 1998 (see
subsection 3.3.1.5). Naphthalene was found at one station in 1996; benzo(a)pyrene at one station each in
1989 (14.1 mg/kg) and 1996 (41.5 mg/kg); and benzo(e)pyrene in 1996. Ammonia and TVS were
detected in 1998 at all stations.

3.4.1.6 Port Arthur Canal

Historical sediment data for detected compounds from 1987, 1989, 1990, 1992, 1994, 1996, and 1998 are
presented in PBS&J (2004a). Nickel and zinc were found in all years at all stations; chromium and copper
in all years at most stations; and lead was found in all years (except 1990) at all stations. Arsenic was
detected in 1987 at one station and in 1998 at all stations; and barium was detected in 1994, 1996, and
1998 at all stations. All values were in the same range in all years, with the exception of barium in 1994
and 1996, which had more-elevated concentrations than in 1998 values. Recent sediment samples
collected and tested in March 2008 detected arsenic concentrations slightly in excess of ERL values for
stations S-PA-08-02 (8.95 mg/kg) and S-PA-08-07 (dup) (9.82 mg/kg). All other metals detected had
concentrations below ERL values.

Oil and grease were detected in 1987 at all stations. TOC was found in 1994, 1996, and 1998 at all
stations, with the 1998 values being the highest (see subsection 3.3.1.6). In 1987, total PAH and
fluoranthene were detected at one station, and benzo(e)pyrene was detected in 1996. Ammonia and TVS
were detected at station S-PA-98-01 in 1998. Both ammonia and TOC were detected in all samples tested
in March 2008.

3.4.1.7 Neches River Channel

Historical sediment data for detected compounds from 1988, 1990, 1994, 1995, and 1997 are presented in
PBS&J (2004a). Chromium, copper, nickel, and zinc were found at most or all stations for each year.
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Lead was also detected in all years, except 1990, and at most stations, consistent with what was found at
the other reaches for this same year. Arsenic was detected in 1988 and 1997 at most stations; barium was
detected in 1994, 1995, and 1997 at all stations; and cadmium was detected at most stations in 1988 and
1997. Two stations (S-NR-88-21 and S-NR-88-18) exhibited greater copper concentrations (30.0 mg/kg)
when compared to the other stations. Barium concentrations were higher in 1994 than in subsequent
years. All other concentrations fell within similar ranges for all years.

Recent sediment sampling and testing occurred in the Neches River on April 1, 2009. Results of the tests
showed arsenic at four sample stations (S-NR-09-05, -06, -10, and -11) slightly exceeding ERLs. The
exceeded values ranged from 8.37 to 9.41 mg/kg, as compared to the arsenic ERL of 8.2 mg/kg. All other
detected concentrations for the remaining metals were below ERL values. Both ammonia and TOC were
found above the detection limits in April 2009.

TOC was above detection limits for 1994, 1995, and 1997 at most stations, with concentrations in 1994
the highest (95.0 to 622.0 mg/kg). Naphthalene, fluoranthene, and benzo(a)pyrene were detected in 1994
and 1995 at a few stations. The concentrations of benzo(a)pyrene in 1994 ranged from 36.0 to
533.0 mg/kg, at higher concentrations than in other years. The greatest concentration of fluoranthene
occurred in 1995 at station S-NR-95-19 at 266.8 mg/kg. Total PAH, acenapthene, and benzo(e)pyrene
were above detection limits in 1995. Concentrations of acenapthene at some stations are high (ranging
from 81.4 to 321.9 mg/kg) relative to other stations. Also, TPH, TVS, and ammonia were found above
detection limits at in 1997.

34.1.8 Sabine River Channel

Historical sediment data for detected compounds from 1990 and 1995 are presented in PBS&J (2004a). In
1990, chromium, copper, nickel, and zinc were above detection limits at all stations. One copper
concentration at station S-SR-90-05 was higher (40.0 mg/kg) than at the other stations, but all other
concentrations were within the same ranges. In 1995, barium, chromium, copper, lead, nickel, and zinc
were above detection limits at all stations. Mercury was found at stations S-SR-95-02 (0.26 mg/kg) and
S-SR-95-06 (0.36 mg/kg). Benzo(a)pyrene was found in 1990 at one station at a concentration of
10.0 mg/kg.

3.4.1.9 GIWW - Port Arthur to High Island

Historical sediment data for detected compounds for 1983 and 1993 in the Port Arthur to High Island
segment of the GIWW are presented in PBS&J (2004a). Chromium, copper, lead, nickel, and zinc were
above detection limits in both years at most stations. Arsenic was also detected in 1983 at all stations; and
barium and cadmium were detected at all stations in 1993. All values were roughly the same for both
years. TOC was found in 1993 at all stations, with higher concentrations at stations GIP-PAHI-93-17
(528.0 mg/kg) and GIP-PAHI-93-33 (204.0 mg/kg). Ammonia was also above detection limits in 1983 at
all stations.

3-21



3. Affected Environment

3.4.2 Summary

In summary, an examination of the sediment data presented in PBS&J (2004a), and sediment data
recently collected in March 2008 and April 2009, indicates no cause for concern, with the possible
exception of elevated PAHs in one reach of the Neches River. There are nine sites listed in Table 3.3-1
that are considered to be priority Hazardous, Toxic, and Radioactive Waste (HTRW) sites, and there is a
reach of the Neches River (stations 750 + 000 to 950 + 000, see Figure 2.4-1g) that has higher sediment
PAH concentrations than other reaches of the SNWW, but the location of the sites in Table 3.3-1 do not
correlate to the higher-PAH reach of the Neches River. Additionally, none of those PAHs are found in the
elutriate samples from the higher-PAH reach of the Neches River (Section 3.3), so there is no indication
that those PAHs would be released during dredging and/or placement. Taking all of this information into
account, there appear to be no reaches of the SNWW that exhibit a cause for concern.

Table 3.3-1
Summary of Priority HTRW Sites within Sabine-Neches Waterway
Site Name Site ID Constituents of Concern Media Impacted Status
Bailey Waste 512 Arsenic compounds, benzene, Surface water, Cleanup complete in 1998; Operation
Disposal Site phenols, pyridenes, naphthalenes, and groundwater, soils and Maintenance underway since
chlorinated hydrocarbons 1999
State Marine 203  PAHs, metals Surface water Evaluation and cleanup are
underway, but the nature and extent
of contamination and the risks posed
to human health and the environment
are unknown
Palmer Barge 548  Aluminum, barium, chromium, Surface water Evaluation and cleanup underway
Lines cobalt, iron, lead, magnesium, nickel, since 2000; the EPA is considering
zinc, pesticides, volatile organic various remedial alternatives
compounds (VOCs), PAHs,
pentachlorophenol (PCP), and
benzene
Star Lake Canal 471 Chromium, copper, PAHs, and PCBs  Surface water, Evaluation and cleanup underway
sediment since 2001, but the nature and extent
of contamination and the risks posed
to human health and the environment
are unknown
International 30 Arsenic, chromium, lead, creosote Groundwater, Clean up underway
Creosoting compounds, semivolatile organic sediment, soil,
compounds (SVOC), and VOCs surface water
Maintech 410  PAHSs Groundwater, soils Cleanup completed in 2000;
International undergoing Operation and
Maintenance
Excell 28 TPH, benzene, toluene, ethylbenzene, Groundwater Investigation underway
and xylene
Port of Beaumont, 113 VOCs, herbicides, and pesticides Groundwater, soils Investigation underway
Beaumont Elevator
Woodcrest Site 584  VOCs Soil Investigation underway

Source: Banks Information Solutions (2002).
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35 HYDROLOGY

The study area is located within the Neches-Trinity Coastal Basin, the lower Neches River Basin, the
lower Sabine River Basin, and the Calcasieu/Sabine River Basin. The Sabine River Basin is long and
narrow with a length of approximately 300 miles. The basin has a watershed area of about 9,756 square
miles, including 7,396 square miles in Texas. The Sabine River flows southeasterly from its source in
Hunt County, Texas, for about 165 miles to the Texas-Louisiana border in the vicinity of Logansport,
Louisiana. From there, the river flows in a southerly direction to Sabine Lake and the Gulf. Land surface
elevations in the Sabine River watershed vary from a few feet above sea level near the coast to
approximately 700 feet above mean sea level at the headwaters. The Sabine River Tidal section is
24 miles long starting from the confluence with Sabine Lake in Orange County to West Bluff in Orange
County. Three large tributaries drain into the Sabine River Tidal section within the study area. These
tributaries are Little Cypress, Cow, and Adams bayous.

The Neches River originates in southwest Van Zandt County and flows southeasterly through the Piney
Woods of east Texas to the confluence with the Angelina River. The upper Neches River has a watershed
of about 7,451 square miles and is approximately 150 miles in length. The Neches River Tidal section is
27 miles long starting from the confluence with Sabine Lake in Orange County to a point 7 miles
upstream of IH 10 in Orange County. The hydrology of the Neches River Tidal segment is influenced by
tidal and freshwater exchange with Sabine Lake and the Sabine-Neches Canal at the lower end of the
stream segment, and by freshwater inflows from Pine Island Bayou and the Neches River at the upper end
of the stream segment.

Sabine Lake is formed by the confluence of the Neches and Sabine rivers. The lake is 68.7 square miles in
size and is fairly shallow, averaging about 4 to 6 feet in depth. The lake is located at the east side of the
SNWW from Port Arthur and Pleasure Island. Sabine Lake has a drainage area of approximately
50,000 square miles in Texas and Louisiana that results in freshwater inflow of about 13 million acre-feet
per year (McFarlane, 1996). Between Sabine Lake and the Gulf lies Sabine Pass. It is 2.1 square miles in
size and is located from the end of the jetties at the Gulf to SH 82.

In addition to the Neches and Sabine rivers, Sabine Lake and the SNWW are fed by a number of smaller
watercourses from both the Texas and Louisiana sides of the lake. From Louisiana, several smaller
watercourses including Greens Bayou, Johnson’s Bayou, Willow Bayou, Three Bayou, Lighthouse
Bayou, Starks Canal, Hog Island Gully, West Cove Canal, and Black Bayou drain the Sabine NWR area
and provide water exchange between the Sabine Lake and Calcasieu Lake systems. From Texas, the
smaller waterbodies contributing to Sabine Lake and the SNWW include Old River Bayou draining to
Old River Cove at the north end of Sabine Lake; Bessie Heights Canal draining the Bessie Heights Marsh
area; Taylor Bayou draining the Big Hill Reservoir area and the J.D. Murphree WMA; the Keith Lake
Channel draining surrounding lakes and marshland to the SNWW:; Salt Bayou draining the McFaddin
NWR and Sea Rim State Park; and Star Lake draining the southern areas of the McFaddin NWR and
surrounding area. Of these smaller waterbodies, the following areas are of particular concern to this study:
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e Bessie Heights Canal, located on the Neches River approximately 10 miles upstream of Rainbow
Bridge, drains the Bessie Heights Marsh area and the Bessie Heights Oil and Gas Field. There are
numerous small canals associated with the development of the oil field feeding into Bessie
Heights Canal. These smaller canals have caused increased saltwater intrusion into the
marshlands of the Bessie Heights area.

e Salt Bayou, located in southern Jefferson County, feeds Salt Lake and drains the McFaddin NWR
to the eastern portion of the GIWW. A water control structure, known as the Salt Bayou
Structure, located at the outlet of Salt Bayou into the GIWW prevents saltwater intrusion via the
GIWW into the surrounding marshlands that were affected by the deepening of the GIWW and
SNWW. The Salt Bayou Structure works in conjunction with the Salt Lake Structure at Perkins
Levee to control salinity levels in the McFaddin NWR, Sea Rim State Park, and the J.D.
Murphree WMA. The Salt Bayou system is affected by the SNWW through the opening at the
Keith Lake Fish Pass.

e Black Bayou estuary and eastern shoreline of Sabine Lake located in Cameron and Calcasieu
parishes. This area has suffered significant erosion and loss of marsh area. According to the
Louisiana Coast 2050 report (LCWCR/WCRA, 1998), the Black Bayou mapping unit had lost
4,900 acres of marshland between 1978 and 1990 because of altered hydrology and wave/wake
erosion.

e Willow Bayou estuary, located in Cameron Parish primarily in the Sabine NWR. This area has
suffered significant Sabine Lake shoreline erosion and loss of interior marsh. From 1974 to 1990,
1,140 acres were lost (LCWCR/WCRA, 1999).

Eleven water quality segments, as designated by TCEQ, are included in the Sabine River, Neches River,
Sabine Lake, and Sabine Pass. While these segments do not necessarily pertain to hydrology, they are
useful for delineating waterbodies for discussion purposes. These include:

Segment Identification

0501 Sabine River Tidal

0501B Little Cypress Bayou
0502 Sabine River Above Tidal
0508 Adams Bayou Tidal
0508A Adams Bayou Above Tidal
0511 Cow Bayou Tidal

0511A Cow Bayou Above Tidal
0601 Neches River Tidal
0601A Star Lake Canal

2411 Sabine Pass

2412 Sabine Lake

Upstream of Sabine Pass (excluding the Sabine and Neches river segments) is the Neches-Trinity Coastal
Basin and the Sabine River Basin, which include the following major waterbodies or segments as
designated by TCEQ. However, some of these waterbodies do not drain into the SNWW.
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Segment Identification

0701 Taylor Bayou Above Tidal

0701D Shallow Prong Lake

0702 Intracoastal Waterway Tidal

0702A Alligator Bayou

0703 Sabine-Neches Canal Tidal

0704 Hillebrandt Bayou

0704A Willow Marsh Bayou

0704B Kidd Gully

110301 Sabine River confluence with Old River below Sabine Island WMA to Sabine Lake
110302 Black Bayou from boundary between segments 1103 and 1106 to Sabine Lake
110303 Sabine River

110303 Sabine Pass

110602 Black Bayou — Intracoastal Waterway to boundary between segments 1103 and 1106
110701 Sabine River Basin Coastal Bays and Gulf Waters to the State 3-mile limit

The coastal watersheds along SNWW are generally flat and consist of coastal forested wetlands and
marshes, and prairies. The extensive marshlands occur in areas less than 5 feet above mean sea level and
extend inland 4 to 15 miles along the entire Gulf shoreline. Marshes and associated swamps extend up the
reaches of the Sabine and Neches rivers.

Although the geomorphology of the system indicates that the Sabine Lake estuary was historically a
freshwater environment, a survey of the Sabine River by the USACE in 1879 suggests Sabine Lake may
have had at least periods of natural saltwater intrusion. Description of plant communities near the mouth
of the Sabine River at Sabine Lake indicated the absence of riparian vegetation typical of freshwater
rivers in this region and the presence of salt-tolerant plants (USACE, 1980). It is likely that saltwater

intrusion may have occurred with tidal surges from Gulf storms resulting in an estuarine environment.
3.5.1 Freshwater Flows

The SNWW contains perennial freshwater flow from both the Neches and Sabine rivers and their
tributaries as well as tidal flow from the Gulf. The USGS maintains a set of gauge stations in the study
area (http://waterdata.usgs.gov/tx/nwis/rt), including:

USGS 08041000 Neches River at Evadale, Texas

USGS 08041500 Village Creek near Kountze, Texas

USGS 08041700 Pine Island Bayou near Sour Lake, Texas

USGS 08030500 Sabine River near Ruliff, Texas

USGS 08042522 Taylor-Alligator Bayou Pump Station near Port Arthur, Texas

Of these, the USGS gauge near Evadale on the Neches River (08041000), with peak flow records from
1884 to present, and the gauge near Ruliff on the Sabine River (08030500), with peak flow records from
1924 to present, contain the flow data that can best describe the freshwater inflow into the study area. The

Evadale gauge has a drainage area of 7,951 square miles, and the Ruliff gauge has a drainage area of
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9,329 square miles. Both gauges are upstream of Sabine Lake. Peak flow records for the Evadale and
Ruliff gauges range from 5,890 cubic feet per second (cfs) on October 30, 1970, to 125,000 cfs in 1884
and 11,100 cfs on June 11, 1981, to 121,000 cfs on May 22, 1953, respectively. Typical dry weather
flows on both the Sabine and Neches rivers each average about 1,200 cfs. Information developed by the
Waterway Experiment Station of the USACE (Vicksburg District) indicated that 10 percentile flows
range from 57,100 to 418,500 acre-feet/month; mean flows range from 342,400 to 1,540,000 acre-
feet/month; and 90 percentile flows range from 612,500 to 3,302,000 acre-feet/month.

3.5.2 Water Exchange Patterns between Calcasieu and Sabine Lakes

Water exchange between Calcasieu and Sabine lakes occurs through the marsh of the Sabine NWR,
located between Calcasieu and Sabine lakes and midway between the GIWW to the north and the Gulf to
the south. The GIWW, North Line Canal, Central Canal, and South Line Canal provide hydrologic
connections between the two lakes, as shown on Figure 3.5-1. With the exception of a few freshwater
marsh impoundments, the area south of the GIWW is tidally influenced, and water level and flow
direction can vary daily with tide, wind, stormwater runoff, river stage, barometric pressure, and control-
structure operations. Studies of the area have shown that wind is the primary force affecting the flow
patterns between the two lakes, resulting in flow patterns that overpower the effects of lunar tides (Paille,
1996).

During prolonged periods of strong southeast and south winds (typically occurring prior to frontal
passage), a large volume of Gulf water is forced into Calcasieu and Sabine lakes, raising water levels in
the area. The rise in water levels in the lakes causes strong incoming flows to occur in the surrounding
marshes. The large area of marsh and shallow open water extending northward from Backridge Canal to
Hackberry can also experience a push of water northward. This northward push of water causes water
levels in the southern end of the open-water area to lower, facilitating flow into the area from Calcasieu
Lake via Hog Island Gully and Kayo Bayou. In addition, the Roadside Canal flows strongly toward the
southern end of the open water, importing water from Calcasieu Lake via the Headquarters Canal and
West Cove Canal water control structures. During these wind conditions, Backridge Canal flows
northward toward the southern end of the open area. At the northern end of the open-water area, these
high-tide conditions result in discharge of water through Rycade Canal toward Black Lake. The discharge
through Rycade Canal is often very strong as a result of substantial head differential that can be created
by the wind-induced lowering of water levels in the southern portion of Black Lake. North Line Canal
conveys large volumes of water from wind-induced high-tide areas within the Sabine NWR toward
Sabine Lake by way of Black Bayou (Paille, 1996).

During prolonged periods of strong northerly winds (typically occurring after frontal passage), water
levels in the nearshore Gulf and within Calcasieu and Sabine lakes lower, often resulting in a continuous
outflow from Calcasieu and Sabine lakes. The large area of marsh and shallow open water extending
northward from Backridge Canal to Hackberry can also experience a push of water southward and, thus,
raising water levels in the southern end of the open water and lowering water levels in the northern end.
This southward push of water in the open water often results in a strong flow toward Calcasieu Lake due
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FIGURE 3.5-1
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to the lowering water levels in the lake caused by the outgoing flows. The Backridge and Roadside canals
can convey large volumes of water from the high-water-level areas toward Calcasieu Lake via
Headquarters Canal and West Cove Canal water structures. Flow patterns in Rycade Canal can vary,
however, with the North Line Canal west of Beach Canal typically draining west toward Sabine Lake
(Paille, 1996).

During summer months, when winds are typically light and variable, lunar tides generally dominate the
flows between Calcasieu and Sabine lakes. Normal flow patterns for ebb tides are similar to frontal
passage and for flood tides are similar to conditions prior to frontal passage, but in smaller magnitudes.
During ebb tide, GIWW, North Line Canal, Central Canal, and South Line Canal drain the Sabine NWR
marsh area simultaneously toward both Calcasieu and Sabine lakes, with no-flow sections in each canal
that vary with wind, water levels, river stages, and control-structure operation (Paille, 1996).

3.53 Flow Diversion, Demands and Discharges

3.5.3.1 Flow Diversions

Flow patterns and salinity in Sabine Lake, surrounding marshes, and tributaries have changed as a result
of navigational dredging. In 1876, a sandbar was removed from Sabine Pass to aid in navigation, which
consequently facilitated saltwater intrusion into Sabine Lake (USACE, 1975a, 1998a). Since then,
channel deepening and widening has exacerbated saltwater intrusion into Sabine Lake and surrounding
marshes and tributaries. In addition, Sabine Lake, Calcasieu Lake in Louisiana, and surrounding
waterbodies have been connected through man-made canals and the GIWW. Tidal currents emanating
from the Gulf transport seawater through Sabine Pass into Sabine Lake and adjacent waterbodies.
Although the lake and associated waterbodies are low-energy environments, wind-generated currents
strongly influence water movement within the system (Paille, 1996). As a result, a complex hydraulic

relationship has developed within this area.

Several saltwater barriers in the study area restrict saltwater intrusion into upstream areas. In Texas, along
Taylor Bayou, two saltwater barriers and sets of navigation locks are located approximately 2 miles
upstream of the mouth of Taylor Bayou. Originally installed for irrigation purposes, the saltwater barriers
along Taylor Bayou now primarily serve as a preventative measure for stopping saltwater intrusion into
freshwater marshes and maintaining water level for recreation purposes (JCND, 2002). Additionally, the
TPWD also maintains several small saltwater barriers in various locations along the GIWW for the
purpose of protecting freshwater marshes and habitat within the J.D. Murphree WMA (JCND, 2002).
Saltwater intrusion from the GIWW is controlled by water control structures at Perkins Levee and the
opening of Salt Bayou to the GIWW (USACE, 1992), but the marshes remain open to the salinity
influence of the SNWW through the Keith Lake Fish Pass. The GIWW structures are manually controlled
by the TPWD and can be opened to help drain the area when the marshes have been flooded with higher-
salinity waters during hurricanes. In the Texas Point NWR, low rock weirs have been constructed on
several small channels in the intermediate and brackish marshes; however, unrestricted flow still is

provided through the largest stream in the hydro-unit, Texas Bayou.

3-28



3. Affected Environment

The area within the Calcasieu/Sabine River Basin has experienced accelerated marsh deterioration and
conversion to shallow open water as a result of the construction of the Calcasieu Ship Channel, the
SNWW, and the GIWW. Efforts to combat the increased flow of salt water into the area include both
structural and vegetative methods. A 1990 inventory of water control structures along the perimeter and
interior of the Calcasieu/Sabine River Basin located 174 structures. Examples of these water-control
structures include (Marcantel, 1996):

Location Description

Louisiana SH 82 at Calcasieu Ship Channel Three-barrel structure allows only one-way flow into Calcasieu Ship
Channel

Louisiana SH 27 at Holly Beach, Louisiana Two-barrel structure allows only one-way flow into the roadside ditch
along Louisiana SH 82

Structure at First Bayou Bulkhead structure with two bays managed so that two-way flow is possible
until salinity levels reach or exceed 7 ppt in the road ditch along west
Louisiana SH 27

Hog Island Gully Fixed crest weir with tainter arm gate that remains open until salinity levels
reach 12 ppt in Brown Lake (on the north end of the Sabine NWR)

West Cove Canal Fixed crest weir with tainter arm gate that remains open until salinity levels

reach 12 ppt in Back Ridge Canal of the West Cove Canal structure

Headquarters Canal Single-barrel structure where gates remain open until salinity levels reach
or exceed 12 ppt in Brown Lake

Rycade Canal Bulkhead structure with seven bays managed so that flap gates are allowed
to operate when water levels in interior marshes are above marsh level
and/or salinity at the structure reaches or exceeds 5 ppt

Gray’s Ditch Levee/Cattle Walkway Levee has two openings (one at unnamed bayou and one at Willow Bayou)
and forms a barrier along the east bank of Sabine Lake

Deep Bayou Two-barrel structure allows one-way flow out of Deep Bayou into
Johnson’s Bayou

South Starks Canal Three-barrel structure allows one-way flow to the east

More recently, two CWPPRA hydrologic restoration projects have been completed in the Black Bayou
and Willow Bayou marshes east of Sabine Lake:

e The East Sabine Lake Hydrologic Restoration Project (CWPPRA Project No. CS-32), approved
in 2001, has nearly been completed (USGS-NWRC, 2004). Project goals include the reduction of
salinities within interior marshes, encouragement of submerged aquatic vegetation (SAV)
development, hydrologic restoration of historic flows, reduction of turbidity in open-water areas,
and the restoration and protection of marsh through earthen vegetative terraces. Construction Unit
1, completed in 2006, includes a rock weir at Pines Ridge Bayou, two flapgate culverts at Bridge
Bayou, a rock plug at Double Island Gully, a 3,000-foot-long foreshore rock dike along the
Sabine Lake shore north of Willow Bayou, and approximately 32 miles of vegetated earthen
terraces in large shallow open-water areas south of Greens Lake and south of Willow Bayou
Canal. Hydrodynamic modeling of proposed Construction Unit II water control structures (fixed
crest weirs with boat bays) at Right Prong, Greens, Three, and Willow bayous was completed in
2004 (USFWS-LDNR, 2008a). The modeling predicted that the proposed structures would have
very little effect on reducing project area salinities, and therefore Construction Unit 2 components
were deleted from the restoration plan in 2006. The Pines Bayou weir was rehabilitated in 2007
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due to heavy damage from Hurricane Rita. Four 50-foot-wide gaps were also installed in 2007 in
the breakwater near Willow Bayou. Additional in situ earthen terraces are also planned.

e The Black Bayou Hydrologic Restoration Project (CWPPRA Project No. CS-27) was constructed
in 2001 for the purpose of restoring coastal marsh habitat and slowing the conversion of wetlands
to shallow open water. The project limits the amount of saltwater intrusion into the surrounding
marsh and canals from Black Bayou and the GIWW and reduces erosion caused by wave action
from nearby boats and tides (USGS-NWRC, 2002c). These elements are (1) approximately
4.3 miles of rock foreshore dike along the south shore of the GIWW; (2) the Black Bayou Cut-off
Canal rock weir with boat bay; (3) the Burton Canal weir with boat bay; (4) the Block’s Creek
rock weir with boat bay; and (5) a self-regulating tide gate for the NO-13 unit wetlands. The
objective of the tide gate is to divert fresh water from the GIWW and create a hydrologic head
that maximizes freshwater retention time and reduces saltwater intrusion and tidal action.
Terracing and vegetative plantings are also planned as part of the CWPPRA project.

Flows into Sabine Lake have been greatly altered from their natural hydrograph due to major
impoundments in the middle and upper Sabine and Neches river basins. The flow regime of the lower
Sabine River is affected by Toledo Bend Reservoir, which provides electric power, flood control, and
irrigation water. Playing a lesser role, but nevertheless affecting water availability in the Sabine River, are
a number of smaller reservoirs upstream of Toledo Bend Reservoir in Texas. The larger of these
impoundments include lakes Tawakoni, Fork, Cherokee, Martin Creek, and Murval. Additionally, the
flow regime of the lower Sabine River is affected by two diversion canals near Sulphur, Louisiana, which
were constructed to provide municipal, industrial, and irrigation water to Calcasieu Parish in Louisiana
and Orange County in Texas. The diversion pumps currently operate at 20 percent of their capacity that
results in an average daily flow of 336 cfs to Calcasieu Parish and 560 cfs to Orange County.

The flow regime of the Neches River is strongly influenced by Sam Rayburn Reservoir and to a lesser
extent by B.A. Steinhagen Reservoir. Other reservoirs that affect water availability within the Neches
River are upstream of Sam Rayburn Reservoir and include lakes Palestine, Tyler, Jacksonville, Striker,
and Nacogdoches.

Saltwater intrusion in the Neches River became a problem with the construction of the first deepwater
navigation channel to Beaumont in 1915 (USACE, 1998a). Since that time, salt water has threatened
freshwater intakes on the Neches River. In the past, temporary saltwater barriers and freshwater
discharges (up to 2,500 cfs) from Sam Rayburn Reservoir were used to prevent encroachment of salt
water (Lower Neches Valley Authority [LNVA], 2002; USACE, 1998a). A saltwater barrier was
constructed on the Neches River immediately downstream of the confluence of the Neches River and Pine
Island Bayou (USACE, 2004b). Operation of the new saltwater barrier will preclude the need for large
freshwater releases from Sam Rayburn Reservoir during periods of drought, resulting in a net reduction of
freshwater inflow into Sabine Lake (LNVA, 2002; Mosier, 2002). However, provisions for maintaining
environmental flows to protect high-quality wetlands downstream of the saltwater barrier during periods
of drought are currently being developed (Mosier, 2002). Under this plan, special gate operations for
wildlife and environmental management will be coordinated with the USACE. This will include

providing enough freshwater inflow to maintain a specific conductance of 2,800 microsiemens or less
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(within 10 feet of the surface) at the IH 10 bridge near Beaumont. While freshwater habitats in the Neches
River will be maintained by the operation of the new saltwater barrier, it is likely that freshwater inflows
into Sabine Lake will be less under drought conditions than historical inflows.

In May 2007, the Texas House of Representatives and Senate passed HB3 and SB3, respectively, which
was signed by the Governor on June 15, 2007 (Texas Legislature Online [TLO], 2007). The
“Environmental Flows” Act took effect on September 1, 2007 (TLO, 2007). The Act creates an
administrative process to determine environmental flow needs for the rivers, bays, and estuaries of Texas.
After the needs are established, TCEQ is required to develop and adopt rules to (1) provide environmental
flow standards necessary to support the ecology of every river and bay system in Texas; (2) establish an
amount of unappropriated water that would be set aside for satisfying the environmental flow standards;
and (3) create a process for reducing the amount of water that would be available under a water rights
permit, issued after the bill’s effective date, to protect the environmental flow standards. TCEQ identified
the lower Sabine River as one of the first tier of instream flow studies to be initiated. TCEQ has
contracted with the Sabine River Authority of Texas (SRA-TX) for assistance in the Lower Sabine
Priority Instream Flow Study. Based on the results of this study, TCEQ will establish environmental flow
standards for the Sabine River/Neches River/Sabine Lake system by September 1, 2010.

3.5.3.2 Freshwater Demands and Discharges

Water demands and supplies have been analyzed for the East Texas Region (Region I), consisting of 20
counties as far north as Smith County that includes the City of Tyler (TWDB, 2007). The projected
regional water demand for the year 2010 is 896,455 acre-feet. Manufacturing represents 45 percent of the
amount and irrigation is 25 percent. Municipal and county demand represents 21 percent of that amount.
This demand is projected to increase by 41 percent by the year 2060. Water supply projected for 2010 is
1,158,261 acre-feet, with 80 percent of the supply from surface water. The remainder of the supply is
from groundwater. While demand is projected to slightly exceed the existing supply by the year 2060, the
recommended water management strategy for the region would result in an additional 324,756 acre-feet
of supply (TWDB, 2007). The plan anticipates expanded exports of water to Region C (Dallas-Fort Worth
area).

During dry conditions, stream flow is influenced by the discharge from permitted wastewater treatment
plants or point sources along tributaries. For the Neches-Trinity Coastal Basin, which includes Taylor
Bayou, there are 89 permitted point sources that have a combined permitted flow of 214 million gallons
per day (MGD), or 330 cfs. The Neches River Basin has 225 point sources for a combined permitted flow
of 1,341 MGD, or 2,070 cfs; and the Sabine River Basin has 166 point sources for a combined permitted
flow of 1,647 MGD, or 2,550 cfs. While actual discharges are usually much smaller than the permitted
flows, and not all of these point sources are located within the study area, some of the discharges would

affect salinity levels in the study area during drought periods.
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3.54 Tides

Tides in the SNWW and Sabine Lake are dominated by the tides emanating from the Gulf, but lag by
about 1 hour from offshore to Sabine Pass and by 4 to 5 hours from offshore to the upper reaches of the
SNWW. Normal tidal fluctuation in the study area is small with a diurnal range of 1 to 2 feet (Mantz and
Dong, 1996).

The Texas Coast Ocean Observation Network (TCOON) maintains tide gauge stations at Sabine Pass,
Mesquite Point, Port Arthur, Rainbow Bridge, and Orange. These gauges vary in length of record from 5
to 10 years. The statistics of tidal records at these TCOON gauges can be found on the TCOON website
(http://lighthouse.tamucc.edu/TCOON/HomePage). A tidal range varying from 1.03 feet at Sabine Pass to
0.65 foot at Orange can be derived from the tide records. These ranges are typical of the Gulf coast area.

Water levels in the SNWW are also influenced by the prevailing winds from the south-southeast. Water
levels generally rise slightly with winds out of the south and south-southeast and fall, sometimes
significantly, with winds from the north or northwest. Water surface elevations in the SNWW can vary
greatly when driven by wind and storm activity. Water levels as low as —4 feet during strong
northwesterly winds and as high as +16 to +18 feet during hurricane surges have been observed.

3.5.5 SNWW and Salinity

Tidal flow originating from the Gulf influences the tidal regime of the SNWW, including Sabine Lake
and Calcasieu Lake. During periods of drought, the flow in the Neches and Sabine rivers can drop
drastically and a saltwater wedge can proceed farther upstream of both the Sabine and Neches rivers from
the Gulf (LNVA, 2002; SRA-TX, 2002). While saltwater intrusion has been detected in salinity samples
in the Sabine River Tidal reach, a definite saltwater wedge has not been identified because of the
fluctuation of freshwater inflows from upstream. A definite saltwater wedge is evident in the Neches
River, and a new saltwater barrier located approximately 30 stream-miles upstream of Rainbow Bridge
has been installed to prevent saltwater intrusion north of the Port of Beaumont (see subsection 3.5.3.1 for
additional discussion).

The strength and intensity of winds and intensity of rainfall influences salinity levels in the SNWW,
Sabine Lake, and Calcasieu Lake. The salinity of the water ranges from approximately 34 ppt in the open
Gulf to 0 ppt in the upper reaches of the Neches and Sabine rivers. Sabine Lake is predominantly brackish
with salinity ranging from 15 ppt at Sabine Pass to 0 ppt at the northern end of the lake near Rainbow
Bridge. Calcasieu Lake is also brackish, but generally experiences salinity levels higher than those found
in Sabine Lake. Given that both lakes are tidally influenced and water exchange patterns between the two
lakes vary with tides and wind, the fluctuating salinity levels can often be extreme. The Sabine NWR and
the waterways connecting the two lakes also experience fluctuating salinity levels, however, generally,
not in the extremes observed within the two lakes. Sabine Lake relies on freshwater inflow from the
Neches and Sabine rivers, while Calcasieu Lake relies primarily on the Calcasieu River for freshwater
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inflow. The Sabine NWR relies primarily on rainfall for fresh water, and its salinity increases during
periods of drought as the salinity in the two lakes rises (Paille, 1996).

During drought periods, salt water can travel more easily through the deeper SNWW than shallower
Sabine Lake, thus the northern reach of the lake and associated marshlands can have the unique condition
of having greater salinity levels than those areas to the south. This is because salt water traveling in the
SNWW can enter northern marshes that typically have salinity levels buffered by freshwater inflows from
the Sabine and Neches rivers. Saltwater entering the northern marshes can result in build-up of salinity
concentrations. During periods of normal rainfall, high-salinity water transported by the SNWW is
buffered by discharges from upstream reservoirs that have little effect on the salinity levels of Sabine
Lake and the surrounding marshes. On the other hand, during periods of high flows, the SNWW and
Sabine Lake can experience occasional freshwater conditions (very low salinity levels) due to large
quantities of fresh water entering the system from the Sabine and Neches rivers (Coalition to Restore
Coastal Louisiana, 2002).

Fifty-six stations provide salinity data measured from the monitoring stations within the study area. Data
from the stations can be obtained from TCEQ’s Standard Water Quality Monitoring (SWQM) database,
which is used to support the Texas Clean Rivers Program and the preparation of Texas Water Quality
Inventory (TCEQ, 2002). The locations of these stations range from the USCG station in Sabine Pass
upstream to all the tributaries (e.g., Black Bayou, Cow Bayou, Adams Bayou) to the upper reaches of the
Neches and Sabine rivers in the study area, and in the GIWW east of the Sabine River and west of Port
Arthur. Salinity, as a function of depth from several stations along the SNWW, is of particular interest
because the heavier salt water tends to move upstream along the bottom of the deep, stratified channel
while freshwater flowing on top of the saltwater current moves downstream. The data from the project
area show a clear trend of reduced bottom salinity when moving upstream along the SNWW, from about
25 ppt at Sabine Pass to about 15 ppt at IH 10 on Neches River near Beaumont and 10 ppt at the upper
portion of Sabine Lake near the confluence with the Sabine River. The stations at the GIWW (about
7 miles upstream of Sabine Pass) and at Topco Dock (about 6 miles upstream of the GIWW) have bottom
salinities of about 23 ppt and 20 ppt, respectively. These values clearly show the level and extent of

salinity intrusion along SNWW.
3.5.6 Groundwater Hydrology

Groundwater in the project area is withdrawn from the Gulf coast aquifer system. The Gulf coast aquifer
consists of complexly interbedded clays, silts, sands, and gravels of Cenozoic age, which are
hydrologically connected to form a large, leaky artesian aquifer system that extends from the Rio Grande
northeastward across the Gulf Coastal Plain past the Louisiana-Texas border. In the project area, the Gulf
coast aquifer is subdivided into several parts, of which the Chicot aquifer is the uppermost (Figure 3.5-2).
The Chicot aquifer consists of the Willis, Lissie (Montgomery and Bently), and Beaumont formations,
and overlying alluvial deposits. The Chicot aquifer includes all deposits from the land surface to the top
of the underlying Evangeline aquifer. The physical basis for separation of the Evangeline and Chicot
aquifers is the difference in lithology and permeability (Wesselman, 1971). In some area, clay beds
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Figure 3.5-2. Geologic and Hydrologic Units within the Project Area
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separate the aquifers, but these beds are not continuous. The higher permeabilities are usually associated
with the Chicot aquifer.

The Chicot aquifer has been divided into an upper unit and lower unit. These units are separate by a clay
bed; however, in some parts of the study area, the upper and lower units merge to form one large mass of
interbedded and interconnected sand and clay. The upper unit of the Chicot typically consists of a basal
sand overlain by clay. Most of the sand is part of the Montgomery Formation, and the clay is part of the
overlying Beaumont Formation. The lower unit generally consists of two or more massive sands

separated by clay. Northwestward, the sands thin and the clay content of the lower unit increases.

The Evangeline aquifer underlies the Chicot aquifer and is the lowermost unit containing fresh to slightly
saline groundwater within the project area (see Figure 3.5-2). The Evangeline aquifer consists of the
Goliad Sand and upper portions of the Fleming Formation. The aquifer is underlain by the Burkeville
aquitard, which forms the lower confining unit for the Evangeline aquifer.

Water well records kept by the TWDB for Orange and Jefferson counties indicate that the majority of
water wells in the project area are completed in the upper and lower units of the Chicot aquifer. Of the
wells installed in the Chicot, most are completed in the lower unit typically at depths between 400 and
800 feet. Wells completed in the upper unit of the Chicot aquifer were typically completed at depths
ranging from 15 feet or less to 300 feet. Groundwater is reportedly used for domestic, public supply,
stock, and industrial purposes.

Groundwater recharge to the aquifers occurs by precipitation onto outcrop areas and vertical leakage from
overlying aquifers. However, most precipitation runs off and becomes stream flow or evaporates
immediately and only a small fraction of the total rainfall recharges the surficial aquifer. Regional
groundwater flow in the aquifers is generally southeastward from outcrop areas towards areas of natural
discharge (Gabrysch and McAdoo, 1972; Wesselman, 1971). However, superimposed upon this natural
discharge regime is artificial discharge caused by groundwater pumping. Because of groundwater
development, water levels have declined and cones of depression around areas of groundwater pumping
have developed altering the natural flow pattern, and groundwater now flows towards these centers of
pumping.

Groundwater quality in the Chicot aquifer varies widely across the study area. In general, the water in the
aquifer increases in salinity in the southern part of the study area near the coastline. Groundwater quality
data from the TWDB database indicate that groundwater from water wells completed in the Chicot
aquifer within the project vicinity generally has total dissolved solids (TDS) concentrations less than
200 mg/L (fresh) to more than 3,000 mg/L (slightly to moderately saline). Most of the groundwater from
the Chicot aquifer has an average TDS concentration of less than 1,500 mg/L. Chloride concentrations

typically ranged from less than 50 mg/L to over 600 mg/L and averaged around 450 mg/L.
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3.5.7 Erosion

Several locations in the study area are experiencing significant erosion: the side of Pleasure Island
bordering the Port Arthur and Sabine-Neches canals, the eastern shore of Sabine Lake, and the Gulf
shoreline in Texas and Louisiana. Each of these areas is discussed below.

The rate of erosion of the Pleasure Island shoreline varied between 4.2 and 16.5 feet per year during the
20-year period 1974 through 1993 (Parchure et al., 2005). Erosion appears to be caused predominantly by
surges, stern waves, and rapid drawdown resulting from vessel traffic within the constricted Sabine-
Neches waterway (Maynord, 2005). The fetch is limited for the constricted waterway; wind waves are,
therefore, relatively small in magnitude and not likely to contribute significantly to existing erosion rates.
In addition, the highly erodible and weakly compacted soil on Pleasure Island makes it vulnerable to

erosion from any source.

Marsh loss caused by wind-induced wave action is also occurring along the east Sabine Lake shoreline
north of Willow Bayou at an average rate of 4.7 feet/year (Greco and Clark, 2005). Visual observations
and GIS analyses confirm that the shoreline near the Willow Bayou mouth has shifted towards Willow
Bayou leaving a narrow strip of land, which may be on the order of only 30 to 50 feet wide, separating
Willow Bayou and Sabine Lake. Tall natural grass grown on this strip of land has not been able to arrest
the erosion because the grass roots are not able to hold the soil firmly attached to them. Sabine Lake has a
large water surface area, which provides sufficient fetch for significant wave generation and, in the
shallow-water depths, the waves breaking on the shore have sufficient energy to cause serious erosion.

Texas Point is undergoing severe beach erosion, with shoreline retreat of up to 1,150 feet between 1974
and 2000 (King, 2007; Morang, 2006). This is the highest rate of shoreline loss on the upper Texas coast
and a CEPRA “critical erosion area” (GLO, 2005). In Louisiana, persistent erosion along the shoreline
between Ocean View and Holly Beach, on the order of —4.3 feet/year between 1985 and 1998, was
recorded here prior to Hurricane Rita (USACE, 1971a, 2004a). Nearer to Louisiana Point, significant
accretion over the last 100 years has slowed to +1.2 feet/year, and the behavior of this shoreline has
become erratic, with some areas eroding and some aggrading (USACE, 2004a). Hurricane Rita deposited
3.3 feet of new sediment on the Hackberry Beach chenier ridge, and reworked sediment was observed bar
welded to the lower shoreface (Farris et al., 2007; Guidroz et al., 2006). Hurricane lke eroded the beach
ridge at the McFadden NWR (Federal Emergency Management Agency, 2008). Impacts to this ridge

increase the probability that interior marshes will be exposed to saltwater intrusion in the near future.
3.6 HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE

The purpose of the HTRW assessment is to identify indicators of potential hazardous materials or waste
issues relating to the study area. A review was conducted of databases maintained by Federal, State, and
local regulatory agencies, an aerial photographic review, and interviews with officials from the TCEQ and
the USACE to determine the location and status of HTRW sites regulated by the State of Texas and the
EPA. A review was also conducted of oil and gas wells and pipelines located within the study area. These

3-36



3. Affected Environment

data were obtained from the Texas Railroad Commission (RRC) and the LDNR. Support data for the
assessment can be found in PBS&J (2002).

The scope of the regulatory information search included the following Federal and State databases: the
National Priority List (NPL); the State Equivalent Priority Sites (State Sites or SPL); Comprehensive
Environmental Response Compensation and Liability Information System (CERCLIS) Database;
Resource Conservation and Recovery Act (RCRA) Generators and Violators List (RCRA-G); RCRA
Corrective Actions List (CORRACT); RCRA Treatment, Storage, or Disposal List (RCRA-TSD); TCEQ
and LDEQ Underground and Aboveground Storage Tank Database; Leaking Underground Storage Tank
Listings (LUST); City/County and Parish Solid Waste Landfill listings (SWL); Emergency Response
Notification System (ERNS) database; TCEQ and LDEQ Spills Incident Information System database;
National Pollution Discharge Elimination System (NPDES) database; Toxic Release Inventory System
(TRIS) database; and Facility Index System (FINDS) database. A total of 1,789 records were identified
within the study area during the various regulatory agency database searches. Several of the records are
associated with the same facility or property (e.g., a facility/property containing multiple petroleum
storage tanks is also the site of several reported spills or emergency response actions). The 1,789 database
records are associated with a total of 598 facilities or properties within the study area. On the basis of
results of the regulatory agency database searches, the following sites are located within the study area:

e 4 NPL sites;

e 33 CERCLIS sites, 30 sites with No Further Remedial Action Planned designation;
e 9 CORRACT sites;

e 151 RCRA-G sites;

e 11 RCRA-TSD sites;

e 776 petroleum storage tanks at 289 facilities;

e 74 LUST sites;

e 4 State Voluntary Cleanup sites;

e 515 reported ERNS actions at 93 facilities/properties;

e 414 reported spills at 22 facilities/properties;

e 45 TRIS listings associated with 30 facilities;

e 221 FINDS database listings associated with 207 facilities/properties; and

e 2 unpermitted (inactive) municipal SWL.

Aerial photographs of the study area were used to examine the historical use of the SNWW and the
surrounding watershed. The photographs depict portions of the study area as it appeared in 1930, 1938,
1955, and 1956. The aerial photographs were obtained from Tobin International, Ltd. Examination of
aerial photography indicated that development within the study area was, as it is today, predominantly

located west of the Sabine and Neches rivers. Development occurs in the urban centers of Texas that
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include Beaumont, Port Arthur, Port Neches, Nederland, Orange, West Orange, Bridge City, and Rose
City. The remainder of the Texas portion of the study area is vacant, undeveloped land. With the
exception of Vinton, the Louisiana portion of the study area is vacant, undeveloped land. The study area
includes a variety of land uses, which include highly developed residential-urban, industrial, recreational,
and vacant, undeveloped range-pasture or WMAs.

Urban development within the study area is located adjacent to major highways. An industrial corridor
composed of petroleum refineries, petrochemical plants, ship docks, shipyards, ship builders, grain
elevators, PAs, warchouses, wastewater treatment plants, and a power plant parallels the SNWW.
Utilization of vacant, undeveloped land is for agriculture and oil and gas production. For additional
discussion on land use, see subsection 3.14.4.

According to information derived from regulatory agency records and TCEQ regional officials, regional
industrial activity has caused measurable impacts to the surface water, sediment, soil, and groundwater in
the study area. However, chemical analyses of sediment, elutriate, and surface water samples collected
from the waterway indicate that these impacts have apparently been minimal (sections 3.3 and 3.4). The
nature and potential for any HTRW site to impact the surrounding environment varies considerably. The
majority of the regulated facilities and incident locations (i.e., spills and releases) identified in the
regulatory agency database review do not pose a significant environmental concern for the project.
However, several facilities within the study area do have a greater potential to impact the environment.
These facilities are considered a potential threat based on the nature and extent of contaminants at the site,
the location relative to the waterway, and the number of pathways in which the contaminants could reach
the waterway. The facilities that are considered priority HTRW sites of concern are summarized in Table
3.3-1.

A baseline evaluation of facilities that pose a potential threat to the project must also consider whether the
release of contaminants is ongoing or has been effectively eliminated through remedial efforts. Based on
these criteria, State Marine, Palmer Barge Lines, Star Lake Canal, and Beaumont Elevator continue to
present an ongoing threat to impact the environment of the study area. The remaining priority sites
present a lesser threat due in part to either effective corrective action or distance to the waterway. Detailed
site information of each of these facilities is provided in PBS&J (2002).

State Marine (Site ID No. 203) and Palmer Barge Lines (Site ID No. 548) are located on Pleasure Islet
south of channel station 250+00 and north of PA 11. These sites are reported to have impacted surface
water and are currently undergoing cleanup and evaluation. Star Lake Canal (Site ID No. 471) is located
adjacent to the boundary of the cities of Port Arthur and Port Neches, Texas, and midway between PAs 16
and 17. The canal conveys stormwater and industrial wastewater from adjoining industrial facilities and
discharges the water to the Neches River near the midpoint of channel stations 130+00 and 230+00. The
canal is reported to have impacted surface water and is currently undergoing cleanup and evaluation. The
Beaumont Elevator (Site ID No. 113) is located at 1745 Buford Street and adjacent to the waterway west
of channel station 930+00. The site is reported to have impacted soil and groundwater and is currently

undergoing an investigation.
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The Star Lake Canal priority site has potential to affect PA 17. PA 17 is located adjacent to the Neches
River in Port Neches, Texas, at river station 260+00. The 392-acre parcel on the west bank of the Neches
River has been used as a PA for dredged material for over 40 years. A recent environmental survey of the
property identified Recognized Environmental Conditions on the tract including a capped landfill, waste
disposal areas containing unknown substances, asbestos-containing material, lead, and furfural. These

sites are located inside and close to the southwest boundary of PA 17.

Also, another potential HTRW concern has been identified on adjoining land. A recently updated EPA
Region 6 fact sheet (EPA Publication date March 6, 2006) for the Star Lake Canal Superfund Site
indicates the Potentially Responsible Parties are planning Remedial Investigations (RI) and a study to
determine the nature and extent of contamination. Heavy metals, PCBs, and PAHs have been identified as
having migrated or have the potential to migrate to Molasses Bayou, Star Lake Canal, the Neches River,
and Sabine Lake. Pentachlorophenol and toxaphene have been found in Jefferson Canal sediments (EPA,
2006). The preliminary area of concern lies outside the eastern and southern boundaries of PA 17.

The Star Lake Canal Superfund site consists of contaminated surface water and sediments in the Star
Lake Canal, adjoining Jefferson Canal, and Molasses Bayou (EPA, 2006). The Jefferson Canal and the
Star Lake Canal have served as industrial wastewater and stormwater outfalls since the late 1940s.
Although the Star Lake Canal borders PA 17, the current configuration of PA 17 distances it from the
canal. PA 17 has been leveed to contain dredged material for at least 36 years, as indicated by a 1969
aerial photo. The levee system also acts as a barrier to encroachment of surface water and sediments
outside the PA.

RRC files indicate that there are a total of 6,951 permitted well sites located within the study area. These
well sites include 6,073 vertical wells and 878 directional wells. The database indicates that the vertical
well sites include the following types/status:

e 1,370 are listed as active producing oil/gas wells;
e 2372 as plugged;

e 1,861 as dry holes;

e 7 as permitted locations;

e 158 as shut-in wells;

e 35 as storage wells;

e 57 as injection wells;

e 28 as saltwater disposal wells;

e 1 as a brine mining well; and

o 184 well sites listed as miscellaneous well types.

One thousand ninety-eight of the producing vertical wells are listed as oil wells, 168 are listed as gas

wells, and 104 are listed as producing oil and gas.
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The database indicates that directional well sites include the following types/status:

e 226 active producing oil/gas wells;
o 291 plugged wells;

e 202 dry holes;

e 10 injection wells;

e 5 permitted locations;

e 90 shut-in wells;

e 2 storage wells;

e 8 saltwater disposal wells;

e 1 brine mining well; and

o 43 well sites were listed as the miscellaneous well types.

One hundred fifty-eight of the producing directional wells are listed as oil wells, 50 are listed as gas wells,
and 18 are listed as producing oil and gas.

A total of 533 pipeline systems were identified within the study area. Five hundred seventeen (517) of the
pipelines are listed as active, 16 are listed as inactive. The pipelines are reported to transport the following
material:

e 314 transport natural gas;

e 49 crude oil;

e 91 oil and gas;

e S8 LPG;

e 161 gas and condensate; and

e 1 pipeline system was listed as idle.

While the RRC pipeline database is the most comprehensive account of pipelines in the State of Texas,
this database does not include every existing pipeline. Therefore, a remote sensing survey for pipelines,
wells, and other obstructions in the SNWW navigation channel has been conducted (PBS&J, 2005); field
survey data have been matched with the results of record searches that are reported in PBS&J (2002).

3.7 AIR QUALITY
3.7.1 Regulatory Context

The Clean Air Act (CAA), which was last amended in 1990, regulates air emissions from area, stationary,
and mobile sources. The CAA requires the EPA to establish National Ambient Air Quality Standards
(NAAQS) for pollutants considered harmful to public health and the environment and establishes two
types of national air quality standards. Primary standards define the maximum levels of air quality that the
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EPA judges necessary, with an adequate margin of safety, to protect public health, including the health of
“sensitive” populations such as asthmatics, children, and the elderly. Secondary standards define the
maximum levels of air quality that the EPA judges necessary to protect public welfare, including
protection against decreased visibility and damage to animals, crops, vegetation, and buildings. Air
quality is generally considered acceptable if pollutant levels are less than or equal to these established
standards on a continuing basis.

The EPA has established NAAQS for seven principal pollutants, called “criteria” pollutants, in 40 Code
of Federal Regulations (CFR), Part 50. The criteria pollutants are carbon monoxide (CO), nitrogen
dioxide (NO,), ozone (O3), lead (Pb), inhalable particulate matter (PM) with an aerodynamic diameter
less than or equal to a nominal 10 microns (PM,), fine particulate matter with an aerodynamic diameter
less than or equal to a nominal 2.5 microns (PM,s), and sulfur dioxide (SO,). These standards are
summarized in Table 3.7-1.

Table 3.7-1
National Ambient Air Quality Standards

Air Constituent Averaging Time NAAQS Primary NAAQS Secondary
Sulfur Dioxide (SO,) 3 hours 0.50 ppm 0.5 ppm
24 hours 0.14 ppm
Annual Arithmetic Mean 0.030 ppm
Particulate Matter (PM;) 24 hours 150 pg/m? 150 pg/m’
Particulate Matter (PM,5) 24 hours 35 ug/m’ 35 ug/m’
Annual Arithmetic Mean 15 pg/m’ 15 pg/m®
Nitrogen Dioxide (NO,) Annual Arithmetic Mean 0.053 ppm 0.053 ppm
Carbon Monoxide (CO) 1 hour 35 ppm -
8 hours 9 ppm -
Lead (Elemental) (Pb) Calendar 1.5 pg/m’ 1.5 pg/m’
Quarter
Arithmetic Mean
Rolling 3-Month Average 0.15 pg/m’ 0.15 pg/m’
Ozone (0;) 1 hour 0.12 ppm 0.12 ppm
8 hour (1997 standard) 0.08 ppm 0.08 ppm
8 hour (2008 standard) 0.075 ppm 0.075 ppm

Source: 40 CFR, Part 50, National Primary and Secondary Ambient Air Quality Standards.
--- = An ambient air quality standard has not been promulgated.

ppm = parts per million.

pg/m® = micrograms per cubic meter.

CO is a colorless and practically odorless gas primarily formed when carbon in fuels is not burned
completely (Lewis, 1987). It may temporarily accumulate at harmful levels, especially in calm weather
during winter and early spring, when fuel combustion may reach a peak and CO is chemically more stable
due to the low temperatures. Transportation activities, indoor heating, industrial processes, and open
burning are among the anthropogenic (man-made) sources of CO.

NO,, nitric oxide (NO), and other oxides of nitrogen are collectively called nitrogen oxides (NOy). These
compounds are interrelated, often changing from one form to another in chemical reactions. NO, is
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commonly measured in ambient air monitors. NOy emissions are generally emitted in the form of NO,
which is oxidized to NO,. The principal anthropogenic sources of NOy are fuel combustion in motor
vehicles and stationary sources such as boilers and power plants. Reactions of NO, with other
atmospheric chemicals can lead to the formation of O;.

Ground-level O; is a secondary pollutant, formed from daytime reactions of NOy and (volatile organic
compounds (VOCs) rather than being directly emitted by natural and anthropogenic sources. VOCs are
released in industrial processes and from evaporation of organic liquids such as gasoline and solvents.
Ozone contributes to the formation of photochemical smog.

Pb is a heavy metal that may be present as dust or fumes. Dominant industrial sources of Pb emissions
include waste oil and solid waste incineration, iron and steel production, lead smelting, and battery and
lead alkyl manufacturing. The lead content of motor vehicle emissions, which was the major source of
lead in the past, has significantly declined with the widespread use of unleaded fuel.

The NAAQS for particulate matter is based on two different particle diameter sizes: PM;, and PM, .
PM, are small particles that are likely to reach the lower regions of the respiratory tract by inhalation.
PM, 5 is particulate matter that is considered to be in the respirable range, meaning these particles can
reach the alveolar region of the lungs and penetrate deeper than PM;,. There are many sources of
particulate matter, both natural and anthropogenic, including dust from natural wind erosion of soil,
construction activities, industrial activities, and combustion of fuels.

SO, is a colorless gas with a sharp, pungent odor (Lewis, 1987). SO, is emitted in natural processes, such
as volcanic activity, and by anthropogenic sources such as combustion of fuels containing sulfur and the
manufacture of sulfuric acid.

The CAA requires the EPA to assign a designation of each region of the U.S. regarding compliance with
the NAAQS. The EPA categorizes the level of compliance or noncompliance with each criteria pollutant
as follows:

e Attainment — area currently meets the NAAQS
e Maintenance — area currently meets the NAAQS, but has previously been out of compliance

e Nonattainment — area currently does not meet the NAAQS

Ozone nonattainment areas are further classified as extreme, severe, serious, moderate, or marginal

depending on the severity of nonattainment.

The TCEQ has the responsibility for developing a plan for maintaining or attaining the NAAQS. This
plan, which was submitted to and approved by the EPA, is called the State Implementation Plan (SIP).
Similarly, the LDEQ has the responsibility for developing the SIP for Louisiana. For areas that are in
nonattainment with the NAAQS, the SIP describes how the area would reach attainment of the air quality
standards. The SIP sets emissions budgets for point sources such as power plants and manufacturers,
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areawide sources such as dry cleaners and paint shops, off-road mobile sources such as boats and lawn

mowers, and on-road sources such as cars, trucks, and motorcycles.

As previously noted, the project study area includes Jefferson and Orange counties. These counties are
within an area designated as the Beaumont-Port Arthur (BPA) Air Quality Control Region (AQCR).
Ozone is the only criteria pollutant from which the BPA fails to meet the NAAQS. The EPA has
classified the BPA area as a “serious” nonattainment area under the 1-hour NAAQS for ozone and a
“moderate” nonattainment area with regard to the 8-hour NAAQS for ozone. Under the current attainment
classification, the BPA has until June 15, 2010, to attain the 8-hour NAAQS for ozone. However, 8-hour
ozone data for 2005, 2006, and 2007 indicate that the BPA area is monitoring attainment of the standard.
As a result, the TCEQ adopted a SIP revision that includes a Redesignation Request and a Maintenance
Plan for the BPA area (TCEQ, 2008). This maintenance plan is currently pending review by the EPA.

Calcasieu Parish is in the Lake Charles AQCR and Cameron Parish is in the southern Louisiana-southeast
Texas AQCR. These parishes are currently classified as being in attainment with the NAAQS for all

criteria pollutants.
3.7.2 Conformity of Federal Actions

As required by the CAA, the EPA has also promulgated rules to ensure that Federal actions conform to
the appropriate SIP. Two rules were promulgated: (1) the Transportation Conformity Rule (40 CFR Part
93); and (2) the General Conformity Rule (40 CFR Part 51, Subpart W). The Transportation Conformity
Rule applies to the Federal Highway Administration (FHWA)/Federal Transit Authority projects within
maintenance or nonattainment areas. The General Conformity Rule applies to Federal actions, except

FHWA and Transit Authority actions, within maintenance or nonattainment areas.

The CAA prohibits Federal agencies from funding, permitting, or licensing any project that does not
conform to an applicable SIP. The purpose of this General Conformity requirement is to help ensure that
Federal agencies consult with State and local air quality districts to assure these regulatory entities know
about the expected impacts of the Federal action and have considered or will include expected emissions
in their SIP emissions budget.

The General Conformity Rule provides for emission thresholds above which a General Conformity
Determination would be required. For the BPA ozone nonattainment area, which is classified as
”moderate” under the 8-hour ozone standard, the emissions threshold is 100 tons per year (tpy) of NOy or
of VOC. Therefore, if the total emissions from the project are estimated to be equal to or greater than this
threshold for NO, or VOC, the USACE must prepare a General Conformity Determination showing how
the project conforms or would conform with the SIP for that pollutant, prior to undertaking the action.
Even if emissions of NO, or VOCs are below these levels, a conformity determination would also be
required if the increase in emissions due to the project would equal or exceed 10 percent of the total
emissions of those pollutants for the entire nonattainment area (i.e., the project is considered a regionally
significant action). The General Conformity Determination was submitted to the TCEQ and the EPA for
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review concurrently with the DEIS. The TCEQ has provided written concurrence that project emissions
are consistent with the most currently approved SIP emissions budgets for the BPA nonattainment area.
As Cameron Parish and the Lake Charles area are in attainment with the NAAQS, a general conformity
determination would not be required for these areas.

3.7.3 Air Quality Baseline Condition

Table 3.7-2 is a summary of emissions for the BPA and Cameron/Calcasieu parishes based on the
currently available air emissions inventory information provided by the EPA. The emissions information
for each pollutant is broken out by category: area source, highway, off-highway, and point source
emissions based on emissions inventory information for 2002. Although this emissions inventory is not
current, it contains the most recent data available, and it provides a base from which to compare the
proposed project emissions.

Air pollutants within and near the project area are measured by numerous air monitoring stations. Most of
the stations in the region measure the concentrations of criteria air pollutants, as well as temperature, wind
velocity, wind direction, and other meteorological parameters. The monitors operate continuously and are
routinely calibrated and maintained to assure quality data. Monitoring data (2004 through 2008) for
counties in the BPA nonattainment area and for Cameron and Calcasieu parishes are presented in Table
3.7-3 to provide an indication of monitored pollutant concentrations relative to the NAAQS.

As previously noted, the BPA area is classified as a “serious” nonattainment area under the 1-hour
NAAQS for ozone and a “marginal” nonattainment with the 8-hour NAAQS for ozone. According to the
TCEQ, 8-hour and 1-hour ozone design value trends for the BPA ozone nonattainment area from 1991 to
2007 show decreases in both the 8-hour and 1-hour ozone design values. The design values are used in
the evaluation of attainment with the ozone standards. The 8-hour ozone design value has decreased by
17.8 percent over the past 17 years, and the 1-hour ozone design value has decreased by 28.7 percent over
the past 17 years. The decreases in ozone have occurred despite increases in population in the BPA area.
Eight-hour ozone monitoring data for 2005, 2006, and 2007 indicate that the BPA area is monitoring in
attainment of the standard. Monitoring data for Calcasieu Parish (Lake Charles Area) also indicate levels
above the 8-hour standard.

3.8 NOISE
3.8.1 Fundamentals and Terminology

Noise is defined as unwanted sound that disrupts or interferes with normal activities, or that diminishes
the quality of the environment. Noise is usually caused by human activity and is added to the natural, or
ambient, acoustic setting of an area. Exposure to high levels of noise over an extended period can cause
health hazards such as hearing loss; however, the most common human response to environmental noise
is annoyance. Individuals respond to similar noise events differently based upon various factors that may
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Table 3.7-2
Summary of Air Emission Inventory for the Beaumont-Port Arthur Area
and Cameron/Calcasieu Parishes, 2002

CcO NOx PM, PM, s SO, voC
Source Category (tpy) (tpy) (tpy) (tpy) (tpy) (tpy)
Area 5,758 745 13,796 1,999 109 2,264
. Highway Vehicles 9,401 1,233 31 22 58 719
Hardin County
Off-Highway 1,879 623 29 27 43 191
Point Source 296 396 141 86 1 436
SUBTOTAL 17,334 2,997 13,997 2,134 211 3,610
Area 6,713 1,868 13,834 2,028 1,610 11,506
Highway Vehicles 43,370 8,246 186 136 304 3,469
Jefferson County -
Off-Highway 24,459 32,690 1,804 1,663 6,044 3,330
Point Source 8,196 24,217 1,669 1,338 27,043 10,864
SUBTOTAL 82,738 67,021 17,493 5,164 35,001 29,169
Area 1,357 723 17,745 2,022 572 1,573
Highway Vehicles 19,588 3,347 76 55 126 1,465
Orange County
Off-Highway 5,667 1,423 89 83 201 737
Point Source 8,270 10,731 1,303 1,160 3,855 3,360
SUBTOTAL 34,882 16,224 19,213 3,320 4,754 7,134
TOTAL - BPA 134,953 86,242 50,702 10,618 39,966 39,913
Area (1996) 7,571 154 2,019 834 133 2,121
Highway Vehicles 2,415 286 9 6 11 204
Cameron Parish
Off-Highway 8,858 5,543 455 420 2,854 3,184
Point Source 2,076 3,119 111 93 32 2,268
SUBTOTAL 20,920 9,102 2,594 1,354 3,030 7,777
Area (1996) 4,167 1,475 5,470 971 115 11,311
. ) Highway Vehicles 42,091 5,802 159 118 198 3,425
Calcasieu Parish
Off-Highway 17,033 16,962 629 616 1,389 2,243
Point Source 10,805 34,924 4,246 3,261 53,664 9,797
SUBTOTAL 74,096 59,163 10,504 4,966 55,366 26,776
TOTAL CAMERON/CALCASIEU 95,016 68,265 13,098 6,319 58,397 34,553
TOTAL BPA/CAMERON/CALCASIEU 229,969 154,507 63,800 16,937 98,363 74,467

Source: EPA (2002a).
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Table 3.7-3
Monitored Values' Compared with NAAQS, Beaumont-Port Arthur
and Cameron/Calcasieu Parishes?, 2004—2008>

Annual
24-hour Mean Annual Annual Quarterly
Value Value 1-hour 8-hour | 24-hour Mean 1-hour 8-hour Mean Mean
for for Value Value value Value Value Value | Value for | Value for
County/ PM, s PM; 5 for O3 for O3 for SO, | for SO, for CO for CO NO, Pb
Parish Year | (ng/m’) | (ug/m’) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) (ng/m’)
Hardin - - - -- - - - - -- -
2004 26.8 11.57 0.132 0.091 0.068 0.004 - - 0.010 -
2005 36.4 15.00 0.129 0.083 0.029 0.004 3.1 1.4 0.009 -
Jefferson 2006 26.7 11.14 0.114 0.085 0.050 0.004 1.3 0.9 0.0009 -
2007 26.7 11.60 0.124 0.082 0.030 0.003 1.9 0.7 0.009 -
2008 32.6 10.41 0.110 0.078 0.034 0.003 1.8 1.0 0.008 -
2004 29.3 12.17 0.100 0.078 - - - - 0.007 -
2005 34.8 12.52 0.103 0.078 - - - - 0.007 -
Orange 2006 28.8 11.31 0.103 0.078 - - - - 0.008 -
2007 28.6 10.49 0.110 0.075 - - - - 0.006 -
2008 253 9.11 0.107 0.069 - - - - 0.006 -
o [ -~ [ - [ - -] -1 -] -T-T-T1-
2004 29.5 10.39 0.118 0.082 0.020 0.003 - - 0.007 -
2005 274 12.14 0.117 0.085 0.016 0.003 - - 0.008 -
Calcasieu 2006 28.4 11.51 0.125 0.080 0.010 0.002 - - 0.009 -
2007 23.7 9.58 0.103 0.078 0.013 0.003 - - 0.007 -
2008 20.9 9.32 0.101 0.073 0.010 0.003 - - 0.007 -
NaAQs | 35 [ 150 [ oa2 [ oors | oas [ 003 | 35 | 9o | ooss | 15

Source: EPA (2002b).
-- Not available.

! Selection of monitored values is based on criteria established in 40 CFR, Part 50. Parameters and data reported here represent those available in
EPA’s Aerometric Information Retrieval Database (AIRData): “AIRData-Monitor Values Report” as of September 2009.

? Data for Hardin County and Cameron Parish were not available in EPA Air Data Report.
32004-2008 available data to date.
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include the existing background level, noise character, level fluctuation, time of day, the perceived
importance of the noise, the appropriateness of the setting, and the sensitivity of the individual.

Sounds of the same pressure but different frequencies are not perceived by the human ear as equally loud.
The human ear is less sensitive to low frequencies and extremely high frequencies, and most sensitive to
the mid-range frequencies that correspond with human speech. Therefore, in order to measure sound in a
manner similar to human perception, an adjustment known as “A-weighting” is used. All regulatory
agencies require that measurements be taken using the A-weighted sound level (dBA).

Although A-weighted sound measurements indicate the level of environmental noise at any given time,
community noise levels vary constantly. Typical noise environments consist of numerous noise sources
that vary and fluctuate over time. Because of the varying noise levels within a community, it is necessary
to use a descriptor called the equivalent sound level (L.). Leq provides a way to describe the average
sound level, in decibels (dB), for any time period under consideration.

Another measurement descriptor of the total noise environment is the Day-Night Sound Level (L),
which is the A-weighted equivalent sound level for a 24-hour period with an additional 10 dB weighting
imposed on the equivalent sound levels occurring during nighttime hours (10:00 P.M. to 7:00 A.M.). For
example, an environment that has a measured daytime equivalent sound level of 60 dBA and a measured
nighttime sound level of 50 dBA, would have a weighted nighttime sound level of 60 dBA (50 + 10), and
an Ly, of 60 dBA. Numerous Federal agencies including the EPA, Department of Defense, Department of
Housing and Urban Development, and Department of Transportation/Federal Aviation Administration
(FAA) have adopted this descriptor in assessing environmental impacts. Regulatory agencies generally
recognize an Ly, of 55 dBA as a goal for the outdoor noise environment in residential areas. Studies have
found that outdoor noise environments across the U.S. range from approximately 40 L4, in rural
residential areas, to nearly 60 Ly, in older urban residential areas, to as much as 90 Ly, in congested urban
settings (EPA, 1974).

3.8.2 Affected Environment

Noise-sensitive receptors are facilities or areas where excessive noise may disrupt normal activity, cause
annoyance, or loss of business. Land uses such as residential, religious, educational, recreational, and
medical facilities are more sensitive to increased noise levels than are commercial and industrial land
uses. Noise-sensitive receptors in the vicinity of the study area are located in the cities of Port Arthur, Port
Neches, and Beaumont. The existing noise environment of these communities is affected by a number of
sources, most of which are transportation related (i.e., barges, roadway, railway, etc.). Waterborne
transportation activities that currently contribute to the region’s ambient noise environment include
barges, commercial fishing/shrimping vessels, sport and recreation boats, and current maintenance
dredging of the canal. Other sources that contribute to the existing noise environment of these
communities include activities at nearby commercial enterprises, such as restaurants, marinas, activities at

commercial fishing and shrimping businesses, and numerous heavy industrial uses. Ambient noise levels
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measured in other Texas coastal communities with a similar degree of activity generally ranged between
60.9 and 65.1 L4, (HFP Acoustical Consultants, Inc., 2002).

3.9 VEGETATION
3.9.1 Introduction

The study area is located within the Gulf Coast Prairies and Marshes and Pinewoods Vegetation Areas
(Hatch et al., 1990). A generalized map of the vegetation and land cover types appears on Figure 3.9-1.
Maps of each hydro-unit are provided in Appendix C. The vegetation communities include saline to fresh
marshes, swamps, bottomland hardwood forests, upland grasslands, and forests. The study area includes
an important ecosystem called the Chenier Plain (aka strandplain). Chenier is derived from a French word
that means “a place where oaks grow.” Cheniers are paleo-beach ridges that parallel the shoreline
(USFWS, 1998; White et al., 1987) fanning out (diverging) where they are cut by river mouths. This
“fanning out” pattern occurs near Sabine Pass. The ridges are topographically higher than the surrounding
area because they are composed of coarse-grained material (sand and shell) that is more resistant to
erosion. The formation and maintenance of the cheniers depends on the input of sand deposited by rivers,
transported by westerly longshore currents, and reworked by storms. The upland habitat of the cheniers
supports the Coastal Live Oak-Sugarberry Series (Quercus virginiana-Celtis laevigata), a maritime
woodland or forest (woodlots/oak mottes) of the Upper Gulf Coast that is unique to the Chenier Plain and
should be considered sensitive habitat (USFWS, 1998). The modern Chenier Plain system occurs in
Louisiana and Texas where the linear ridges and swales are evident in topography and vegetation
communities. Transitional and upland vegetation communities occur on the ridges, and wetland
communities occur in the interridge swales. The Chenier Plain is separated from the Pleistocene Prairie
Complex to the north by a broad low area, which is dominated by brackish marshes (LCWCR/WCRA,
1998).

A band of saline and brackish marshes parallels the coast immediately landward at the beach/dune
complex and shore areas. This area is widest in the Mississippi delta and narrows to the west. This east-
to-west narrowing is evident in the study area. The wetland communities extend up river, bayou, and
creek floodplains, becoming increasingly fresh upstream. The forested wetlands occur in the fresher areas
of these floodplains and are primarily cypress-tupelo swamps. These swamps occur along with
bottomland hardwood forests and other wetlands within the floodplains. Uplands predominate in the north
(especially the northwestern) part of the study area and include grassland and forests. Most of the
nonforested upland has been converted to agricultural land. The upland forest is predominantly a pine-oak
mix forest (USFWS, 1998; White et al., 1987). Chinese tallow, an exotic, invasive species that has been a
management problem since the 1970s, occurs in both upland and bottomland areas, especially in disturbed

areas such as fallow croplands.
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3.9.2 Protected and Sensitive Habitats in the Study Area

The term “sensitive habitat” should not be confused with the term “critical habitat.” Critical habitat is a
legal term with respect to the Endangered Species Act (ESA) and refers to a specific geographic area
identified by the USFWS for a federally protected species (see Section 3.12). Sensitive habitat is a
subjective term, not a legal term, and generally refers to the vulnerability of a habitat. Spatial extent,
uniqueness, endemic quality, or vulnerability to ongoing pressures or imminent changes may make a
habitat environmentally sensitive (e.g., large historical losses as with the coastal prairie or fresh marsh
losses due to saltwater intrusions). For various reasons the following habitats that occur in the study area

should be considered sensitive.

The study area contains a high concentration of significant coastal wetlands. The ICT identified
109,175 acres (171 square miles) in Texas and 197,530 acres (309 square miles) in Louisiana of coastal
marsh, bottomland hardwood, and cypress-tupelo swamp habitats, which are addressed in the impact
evaluation and described in detail in the following subsections.

3.9.2.1 Texas Portion of the Study Area

In Texas, beginning at the coast and working inland, the following protected and sensitive habitat areas
are present within the study area:

e Approximately 10,000 acres of fresh to salt marsh in the Chenier Plain west of Sabine Pass, the
majority of which consists of the Texas Point NWR. This NWR is part of the Texas Chenier Plain
NWR complex (USFWS, 2005a). This area is indicated as hydro-unit (HU) TX 8 on Figure 3.9-1.

e 55,700 acres of fresh to salt marsh located west of the Sabine River between Texas Point and the
mouth of the Neches River (TX 7 and 9). Much of this area is protected by the J.D. Murphree
WMA and the McFaddin NWR. Managed by the TPWD, the J.D. Murphree WMA totals
24,250 acres of fresh, intermediate, and brackish water wetlands in the Texas Chenier Plain
(TPWD, 2005a). It is located just inland of the Texas Point WMA and extends north of the
GIWW. The eastern half (approximately 23,000 acres) of the McFaddin NWR is also part of the
study area. This NWR is also part of the Texas Chenier Plain NWR complex. The McFaddin
NWR protects one of the largest remaining freshwater marshes on the Texas coast and thousands
of acres of intermediate to brackish marsh (USFWS, 2005a). It is located adjacent to and just west
of Texas Point WMA.

e 22,100 acres of fresh, intermediate, and brackish marshes and 2,850 acres of cypress-tupelo
swamp and bottomland hardwoods on the Neches River from the mouth of the river where it
empties into Sabine Lake to the City of Beaumont (TX 3 through 6). Approximately 9,580 of
these acres consist of open-water areas resulting from breaking and eroding marsh in the marshes
at Rose City, Bessie Heights, and Old River Cove. The Nelda Stark Unit and Old River units of
the Lower Neches River WMA (TPWD, 2005b) are located in this area.

e 6,490 acres of Neches River cypress-tupelo swamp and bottomland hardwoods and 1,970 acres of
fresh marsh between the City of Beaumont and the new Neches River Saltwater Barrier near Pine
Island Bayou (TX 1 and 2). A USACE-approved, privately operated, wetlands mitigation bank
(the Neches River Cypress Swamp Preserve) is located within this area (USACE, 2005a).
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o 4771 acres of cypress-tupelo swamps, bottomland hardwood, and fresh and intermediate marshes
on Cow and Adams bayous (TX 10 and 11). The Adams Bayou Unit of the Lower Neches River
WMA (TPWD, 2005b) is located in this area.

e 089 acres of cypress-tupelo swamp west of the Sabine River and south of IH 10 (TX 12).

e 2737 acres of cypress-tupelo swamp and bottomland hardwoods in the Blue Elbow Swamp
(LA/TX 2). Located north of IH 10 and west of the Sabine River, this area is owned by TxDOT
and managed as the USACE-approved Blue Elbow Mitigation Bank (USACE, 2005b). The area
includes the Tony Houseman WMA, managed as a cooperative effort between the TxDOT and
TPWD (TPWD, 2005c¢).

e 2277 acres of cypress-tupelo swamp and bottomland hardwoods west of the Sabine River, across
from the Sabine Island WMA in Louisiana (LA/TX 1).

e 6,000 acres of cypress-tupelo swamp, bottomland hardwood forest, and freshwater marsh below
the Saltwater Barrier, on Big Thicket National Preservelands in Texas (TX1 and 2).

3.9.2.2 Louisiana Portion of the Study Area

In Louisiana, beginning at the coast and working inland, the following protected and sensitive habitat
areas are present within the study area (LCWCR/WCRA, 1998; USGS-NWRC, 2004):

e 71,470 acres of saline, brackish and intermediate marshes in the Louisiana Chenier Plain habitat
at Louisiana Point, Blue Buck Point, and Johnson’s Bayou areas (LA 4, 5, 6, and 9). Sensitive
areas include Sabine Lake Ridges (33,472 acres of chenier ridge, and saline, brackish, and
intermediate marsh), Johnson’s Bayou Ridge (4,089 acres of saline and brackish marshes, and
chenier ridges), West Johnson’s Bayou (13,190 acres of brackish and intermediate marsh), and
East Johnson’s Bayou (26,719 acres of chenier ridge, and fresh, intermediate, and brackish
marsh).

e 44,325 acres of brackish, intermediate, and fresh coastal marsh in the western half of the Sabine
NWR (LA 3 and 7). The Sabine NWR, as a whole, contains 124,511 acres of fresh, intermediate,
and brackish marsh between Calcasieu and Sabine lakes in southwest Louisiana (USFWS,
2005b). Approximately 13,744 acres of marsh within this study area has degraded to open water.
This sensitive area contains the Willow Bayou mapping unit (36,291 acres) and 8,034 acres in the
west section of the Southeast Sabine mapping unit.

e 46,511 acres of brackish, intermediate, and fresh marsh in an area north of Willow Bayou and
south of the GIWW (LA 2 and 8). This sensitive area contains the Black Bayou mapping unit
(36,291 acres) and 10,220 acres of fresh and intermediate marsh in the Southwest Gum Cove
mapping unit.

e 25,721 acres of fresh and intermediate marsh and bottomland hardwood habitat in the Perry
Ridge mapping unit, north of the GIWW and east of the Sabine River (LA 1).

e 650 acres of cypress-tupelo swamp and bottomland hardwoods in the Blue Elbow Swamp, east of
the Sabine River and north of IH 10 (LA/TX 2).

e 7,039 acres of cypress-tupelo swamp and bottomland hardwoods in the Sabine Island WMA,
north of the Blue Elbow Swamp and east of the Sabine River (LA/TX 1).
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3.9.3 Historical Changes

The coastal wetlands of the Calcasieu and Sabine river basins were historically an unbroken stand of
coastal wetlands including fresh to brackish marshes and swamps (Marcantel, 1996). Most of the brackish
marshes bordered Calcasieu and Sabine lakes. In the 1940s and 1950s, this ecosystem began to fragment
and exhibit other significant alterations, due in part to the construction of several major navigation
channels (Calcasieu Ship Channel, GIWW, SNWW), which increased salinity throughout the estuary,
including the lakes and surrounding marshes (Marcantel, 1996). The presence of the GIWW and activities
along the GIWW made several changes to previous hydrologic conditions. Levees associated with the
GIWW and other channels changed drainage patterns, flooding some areas, and blocking sheet flow
across extensive areas of marsh. Several miles of Salt Bayou, north of Shell Lake, were lost. Taylor
Bayou was rerouted to join the GIWW. Concrete water control structures were placed on both sides of the
canal at Star Lake, at the outfall of Salt Bayou and the GIWW, and at Little Keith Lake Cut on Port
Arthur Canal, which eventually became inoperable (Sutherlin, 1997).

Petroleum exploration has also caused hydrologic changes in the area. Four major oil fields were
developed in Texas marshes west of Sabine Lake beginning in the mid-1920s: Bessie Heights (Neches
River), Rose City (Neches River), Clam Lake (McFaddin NWR), and Shell Lake (Sea Rim State Park).
Gum Island (La Belle Ranch) was developed in Louisiana, east of Sabine Lake. Levees, roads, and canals
associated with these operations, as well as accelerated subsidence caused by subsurface water and
petroleum extraction, have changed hydrology and contributed to the conversion of marshes to open
water (Sutherlin, 1997). The extensive construction of channels for navigation, petroleum exploration,
hunting, fishing, and trapping throughout the area has increased saltwater intrusion into the interiors of
the marshes (Marcantel, 1996).

The Chenier Plain in the area of Calcasieu and Sabine lakes has been identified as one of the two
Louisiana coastal zones that has experienced the most severe land loss. More than 25 percent of the marsh
was lost between 1933 and 1990 within the Sabine, Calcasieu, and Mermentau basins (LCWCR/WCRA,
1998). According to the LCWCR/WCRA report, a 1994 study by Barras et al. found that the westernmost

area of Louisiana lost approximately 15,950 acres (18 percent) of marsh between 1978 and 1990.

Currently, within the State of Louisiana, there are approximately 3,800 square miles of marsh and over
800 square miles of swamp. It is predicted that approximately 600 square miles of marsh and 400 square
miles of swamp would be lost by conversion to open water by the year 2050 (LCWCR/WCRA, 1998).
The Calcasieu/Sabine Basin had 317,100 acres of marsh and 170 acres of swamp in 1990. Using current
restoration levels, there would be a net loss of 38,400 acres by 2050; however, no swamp loss is predicted
(LCWCR/WCRA, 1998).

According to Morton and Paine (1990), Sutherlin (1997), and White et al. (1987), the most extensive
losses of interior coastal wetlands in Texas have occurred along the Neches River delta where
12,632 acres of marshes have been converted to open water. This is more than 90 percent of the marshes

in the lower Neches River delta. Contributing factors include subsidence associated with subsurface
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petroleum and groundwater extraction, custatic sea level rise, altered hydrology that caused saltwater

intrusion, and decreases in sediment and/or nutrient supply.

The inflow of fresh water, primarily from the Sabine and Neches rivers, buffers the salt water emanating
from the Gulf; that is, the salt water coming inland, via the SNWW and other channels, is buffered by
discharges of fresh water from reservoirs on the Sabine and Neches rivers. Saltwater coming up the
Calcasieu Ship Channel is only buffered by rainfall, so the surrounding marshes of the ship channel and
Calcasieu Lake are more vulnerable to saltwater intrusion. There is more-active management to protect
wetlands from saltwater intrusion around Calcasieu Lake than Sabine Lake (Marcantel, 1996). See
Section 3.5 for further discussion on the hydrology.

Saltwater intrusion and its impact on marshes have been managed, in part, by the use of water control
structures. In 1990 there were 174 water control structures identified in the Calcasieu and Sabine River
basins (Marcantel, 1996). See Section 3.5 of this FEIS for more information regarding water control
structures and other hydrologic alterations.

The construction of the GIWW and activities associated with the SNWW had several effects, some of
which are:

e altered habitat associated with Salt Bayou (north of Shell Lake);
e severed Salt Bayou north of Star Lake;
e altered course of Taylor Bayou to join GIWW;

e constructed concrete water control structures on both side of canal at Star Lake, at outfall of Salt
Bayou and the GIWW, and at Little Keith Lake Cut on Port Arthur Canal, which eventually
became inoperable;

e altered habitat and land loss in the Black Bayou watershed;
e altered habitat and land loss in the Willow Bayou watershed;
e shoreline erosion along the banks of the GIWW; and

e blocked sheet flow across marshes.

Roads and levees also altered hydrologic patterns, particularly in the coastal zone where a small change in
topographic relief can significantly alter surface hydrology. Openings and water control structures
associated with these features also affect the hydrology. Important features include:

e Louisiana SH 27 along east boundary of the Calcasieu/Sabine River Basin (north to south
orientation);

e SH 82 (Calcasieu Ship Channel to Sabine Pass) along south boundary forms barriers along the
east and south perimeters;

e Rycade Canal (south of Black Lake);

e QGray’s Ditch levee/cattle walkway (north to south, Pines Ridge — Johnson’s Bayou) forms a
barrier along east bank of Sabine Lake (Marcantel, 1996); and
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e SH 87 and SH 73 altered hydrology in Orange and Jefferson counties (Sutherlin, 1997).

Wildlife management units within the river basins use levees and other water control structures to manage
areas for specific habitat types (Marcantel, 1996):

e Pool 3A on Sabine NWR is managed as a freshwater marsh.

e Round Lake and Lost Lake in the J.D. Murphree WMA are managed as fresh marsh.

According to Morton (1996), the marshes on the eastern shoreline of Sabine Lake and Sabine Pass have
remained essentially natural in contrast to the more developed west side that has been greatly altered by
the SNWW and associated ports. Also, most of the western shore of Sabine Lake has been elevated by
placement of dredged material, and shorelines have been armored to protect against erosion associated
with the predominant southeastern winds.

According to Marcantel (1996), the overall condition of the marshes within the Calcasieu/Sabine River
Basin have been improving. This is attributed to above-average rainfall and the stabilization of tidal
fluctuations and water salinity. Marcantel (1996) warns that the salinity in Sabine Lake needs to continue
to be stabilized to avoid the level of management required in Calcasieu Lake. As discussed in Section 3.5,
freshwater inflows from the Sabine and Neches rivers are largely moderated by flood control structures
and freshwater impoundments upstream. A freshwater inflow study was prepared to establish the basic
requirements of the ecosystems of the floodplains and the estuary (Kuhn and Chen, 2005).

Land loss has occurred at high rates in recent decades (Berman, 2005; Morton, 2003; Morton et al., 2005;
Shinkle and Dokka, 2004; Titus and Narayanan, 1995). In Louisiana, a net land loss of 21 percent
between 1978 and 2000 has been reported in the Chenier Plain subregion of coastal Louisiana, which
includes the Sabine estuary (USACE, 2004a). In Texas, the most extensive losses of interior coastal
wetlands in the state (12,632 acres between 1930 and 1978) have occurred in the Neches River delta. In
total, over 90 percent of the emergent marshes in the Lower Neches River delta have been converted to
open water (Morton and Paine, 1990; White et al., 1987), which is more than half of the total wetland loss
in the State of Texas (Sutherlin, 1997).

Underlying causes of coastal land loss can be divided into two general categories, natural and man-
induced (Morton, 2003). Natural causes include erosion, sediment reduction, submergence due to relative
sea level rise, and wetland deterioration. Induced causes include construction and dredging in the coastal
zone, upstream dams, river channelization, changes to overland sheet flow, fluid extraction, and climate
alterations. NOAA has documented a trend of mean sea level rise at Sabine Pass of 0.2 inch/year from
1958 through 1999 (USDC-NOAA, 2009). The reader is referred to Appendix C for further discussion of
the rates and cause of RSLR and coastal land loss.

3.94 Wetland and Aquatic Vegetation Communities

The following paragraphs include general descriptions of the wetland (including aquatic) vegetation
communities that occur in the study area. The descriptions include ecological functions, historical trends,
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and vulnerabilities. Detailed descriptions of the vegetation communities within each hydro-unit are
provided in the Ecological Modeling Report (Appendix C, Section 7.0), so to avoid duplication, they are
not included here.

Submerged Aquatic Vegetation

SAV provides important food and cover to a wide variety of fish and wildlife. SAV beds are associated
with many kinds of marshes from saline to fresh, as well as in open bay waters. Fresh and intermediate
marshes, in particular, often support diverse communities of submerged and floating leaved vegetation.
Brackish marshes can support aquatic plants that provide food and cover for several species of fish and
wildlife. Although amounts are generally less than those that occur in fresh or intermediate marshes,
certain species such as widgeon grass, coontail, and milfoil can be abundant under some conditions, and
widgeon grass, in particular, is an important food source for waterfowl. Low-salinity saline marshes may
contain widgeon grass, which tolerates a wide range of salinities. Open-water areas in saline marshes
generally contain sparse aquatic vegetation and are primarily important as nursery areas for marine

organisms.

To a large extent, seagrass distribution in Texas parallels the precipitation and inflow gradients along the
Texas coast. Seagrasses are common along the middle to lower coast where rainfall is low and
evaporation is high. This correlates with average baywater salinities above 20 ppt. Conversely seagrass is
scarce in bays of the upper coast where rainfall and inflows are high and salinities are lower (TPWD,
1999). These areas are also more turbid, which also limits sunlight penetration for seagrass growth
(TPWD, 1999).

The TPWD (1999) reports that well-known annual species often occur in at least portions of all Texas
bays except for Sabine Lake. However, the low-salinity-tolerant species, widgeon grass, technically not a
seagrass because it tolerates very low salinity, can be found in protected parts of the Sabine Lake system.
In addition, other SAV found in the study area include Eurasian watermilfoil (Myriophyllum spicatum)
and freshwater eelgrass (Vallisneria americanum). Most available data on distributions of SAV for the
Texas Gulf Coast are for seagrass meadows of the Laguna Madre (Onuf, 1995; Pulich et al., 1997;
Quammen and Onuf, 1993). Few data are available for the upper Texas coast (Adair et al., 1994).
Polyhaline species (18 to 30 ppt) found in the study area include widgeon grass; mesohaline species (5 to

18 ppt) include Eurasian watermilfoil, a nonnative invasive species, and freshwater eelgrass.

Baseline values for SAV, used in the EMCM, were based largely upon previous observations by Habitat
Workgroup members in the hydro-units that they manage or regulate, and data collected for CWPPRA or

other restoration projects in or near the areas under evaluation.

SAV cover and species type can and do change rapidly in response to a complex interaction of many
conditions (e.g., salinity, freshwater introduction, nutrient input, turbidity, water depth, fetch).
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Marshes and Flats

Coastal marshes include a variety of wetland communities (species assemblages) that are differentiated by
salinity, elevation, and soil regimes. Marshes range from saline, brackish, intermediate, to fresh water.
Soil saturation is highly correlated with elevation and influences the type of marsh community that an
area supports. The terms Low and High reflect this relationship and may actually reflect only small
changes in elevation, but may be significant when compared to the broad, flat areas of the coast. These
plant communities, as well as unvegetated flats, commonly form intricate mosaics of the various

communities associated with these subtle changes in topography.

Flats may be sparsely vegetated. In general, less than 30 percent vegetative cover will distinguish a flat
from a marsh. Tidal flats are periodically flooded by tidal waters. The term flat includes sandbars,
mudflats, and other nonvegetated or sparsely vegetated habitats also called salt flats. Sparse vegetation
that occurs on salt flats may include glasswort (Salicornia spp.), saltwort (Batis maritima), and shoregrass
(Monanthochloe littoralis).

These wetlands serve many ecological functions. Persistent emergent vegetation provides foraging,
resting, and breeding habitat for a variety of coastal fish and wildlife species. Detritus from coastal
marshes also provi