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INTRODUCTION 

The U.S. Army Corps of Engineers, Galveston District (USACE), in partnership with Jefferson County and 

Sabine Neches Navigation District, is reviewing restoration opportunities in the study area, which 

incorporates all of Jefferson County and focuses in on coastal marsh habitats along the Gulf of Mexico. 

The study will help contribute to larger ongoing efforts to improve, preserve, and sustain ecological 

resources along the Texas coast by stakeholder groups, non-governmental organizations, and 

government agencies at the local, state, and federal level. 

Alternative 4Abu was chosen as the tentatively selected plan (the plan) based on preliminary analyses 

because it meets the study objectives, reasonably maximizes benefits for the associated costs, and 

includes key restoration features to restore and sustain the form and function of the coastal system in a 

portion of the study area. This plan incorporates marsh and Gulf Intracoastal Waterway (GIWW) 

shoreline restoration features which are critical to the stabilization and sustainment of the critical marsh 

resources now and into the future. Marsh measures consist of marsh restoration and/or nourishment to 

increase land coverage in the area and improve terrestrial wildlife habitat, hydrology, water quality, and 

fish nurseries. Shoreline measures include construction of rock breakwater features that would mitigate 

some effects of ship wake induced erosion along the GIWW. The structures dissipate wave energies, 

stabilize shorelines, reduce land loss, reduce saltwater intrusion, and support reestablishment of 

emergent marsh along the GIWW shoreline through retention of sediments.  

Measures for this alternative would be constructed on lands owned by Texas Parks and Wildlife 

Department (TPWD) JD Murphree Wildlife Management Area (WMA), US Fish and Wildlife Service 

McFaddin National Wildlife Refuge (NWR), and private lands (Table 1).  

Table 1. Scale and scope of 4Abu measures in Comparison to Land Ownership 

Ownership Marsh Measures 

(acres) 

Shoreline Measures 

(linear feet) 

JD Murphree WMA 5,365 6,592 

McFaddin NWR 683 0 

Private 2,373 0 

 

Alternative 4Abu measures and the accompanying Monitoring and Adaptive Management Plan have 

been developed to a feasibility level of design (i.e. estimates, design level that is not detailed enough for 

construction) based on currently available data and information developed during plan formulation. 

There is significant institutional knowledge regarding the construction of the restoration measures; 

therefore, there is minimal uncertainty from a construction standpoint. Uncertainties relating to 

measure design and performance are mainly centered on site specific, design-level details (e.g. exact 

sediment quantities, invasive species removal needs, extent of erosion control needs, construction 
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staging area locations, pipeline pathways, timing and duration of construction, engineering challenges, 

etc.), which would be addressed during the pre-engineering and design phase (PED).  

A Monitoring and Adaptive Management Plan has also been developed for 4Abu which provides a 

coherent process for making decisions in the face of uncertainty and increases the likelihood of 

achieving desired project outcomes based on the identified monitoring program. The Monitoring and 

Adaptive Management Plan addresses uncertainties associated with ecosystem function and how the 

ecosystem components of interest will respond to the restoration efforts in light of changing conditions 

(e.g. sea-level change is different than anticipated) or new information (e.g. surveys indicate the design 

needs modification in order to function properly). 

Marsh Measures 

Marsh restoration measures involve placement of borrow material dredged from the Sabine-Neches 

Waterway (SNWW) into these locations. Material placed into the marsh would have similar properties 

to the existing native material. Under the existing and projected future dredging cycles, there is 

sufficient quantities of suitable material available to meet all restoration needs without seeking other 

borrow sources (e.g. off-shore, upland placement areas). 

4Abu would restore and nourish approximately 8,421 acres of technically significant marsh habitat 

surrounding Keith Lake in Jefferson County, Texas. Within each of the five marsh restoration units, 

material dredged from the SNWW would be hydraulically pumped into open water and low lying areas 

assuming that 65% of the restoration unit will have a post-construction settlement target elevation of 

+1.2 feet mean sea level (MSL). As necessary, earthen containment dikes would be employed to 

efficiently achieve the desired initial construction elevation. Dikes would be breached following 

construction to allow dewatering and settlement to the final target marsh elevation.  

All marsh restoration locations would have one future renourishment cycle. For purposes of the study, 

renourishment is assumed to occur at year 30 based on the intermediate SLC curve; however, actual 

timing will be part of the adaptive management strategy and dependent on observed local sea level 

change conditions. Subsequent marsh renourishment would employ similar techniques and 

specifications as developed for the initial construction except that the target elevation would be +2.2 

feet MSL (based on current water levels). Similar to the timing of renourishment, the elevation may be 

modified depending on observed local sea level change conditions. It is estimated that 6.7 million cubic 

yards (MCY) of dredged material would be required to initially restore the 8,421 acres of marsh and an 

additional 3.7 MCY would be required for renourishment. 

Following marsh restoration actions, non-native/undesirable species monitoring would be implemented. 

If species are found, measures would be taken to stop or slow the expansion of the species within the 

restoration units.  

Shoreline Measures 

GIWW armoring would involve constructing 6,592 linear feet of breakwater structures. The structures 

would be built in shallow water (<3 feet deep) along the southern edge of the GIWW, at varying 

distances from the shoreline and where soils are conducive to supporting the weight of the stone 

without significant subsidence. The distance from the shoreline would be determined during PED, after 
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site specific surveys have been completed, but sufficiently offset from the boundaries of the GIWW 

navigation channel to ensure continued safe navigation.  

The design would be a trapezoidal structure built of rock up to a height of +3.0 MSL, which will yield 

approximately 1-1.5 feet of rock exposed above the mean high tide level. Other approximate features of 

the design include a 5-foot wide crown, a 1.5:1 slope, and a base that is roughly 29 feet wide. The base 

of the structure would be on filter cloth ballasted to the water bottom to secure placement and prevent 

displacement of the outboard edges. The number of openings and width of each would be determined 

during PED and dependent on the location of major channel entrances or access points required for 

fishery access or circulation. Initially, constructing the 6,592 linear feet of breakwaters would require 

672,384 cubic feet of material which equates to about 39,800 tons of rock. It is anticipated that the 

breakwaters would need to be raised at least two times throughout the 50-year period of analysis to 

keep up with relative sea level change and remain effective. For purposes of the study materials would 

need to be added in year 15 (6,000 tons of rock) and year 25 (4,000 tons of rock), but timing and 

quantities could vary depending on observed local conditions and identified need to continue 

functioning as designed.   

Equipment Needs and Access Routes 

Sediment transport equipment would most likely include hopper or cutterhead dredges, pipelines 

(submerged, floating, and land) and booster pumps. Heavy machinery would be used to move sediment 

and facilitate construction. Heavy equipment could include bulldozers, front-end loaders, track-hoes, 

marshbuggy, track-hoes, and backhoes. For GIWW armoring construction, rock would be purchased 

from a commercial quarry and transported to the site by barge, where it would then be placed by crane 

or hopper barge. Various support equipment would also be used, such as crew and work boats, trucks, 

trailers, construction trailers, all-terrain vehicles, and floating docks and temporary access channels to 

facilitate loading and unloading of personnel and equipment. 

Identification of staging areas, temporary access channels, and placement of floatation docks would 

occur during PED. Each disturbance for access and staging would be placed outside of environmentally 

sensitive areas to the greatest extent practicable. All ground disturbance for access and staging areas 

would be temporary and fully restored to result in no permanent loss. 

Timing 

Timing of initial construction of this project is dependent on a number of factors including: timing of 

authorization, duration of pre-engineering and design phase, identification of a cost-share sponsor, and 

Federal- and non-federal funding cycles. It was assumed that construction would take 60 months to 

complete all restoration actions, in which it was assumed that only one restoration unit would be 

undertaken at a time. For the GIWW armoring, it was assumed that dune construction and beach 

nourishment would occur simultaneously. 

Implementation of the marsh restoration measures is highly dependent on dredging cycles. Currently, 

seasonal timing restrictions related to Endangered Species Act compliance includes a seasonal dredging 

window for hopper dredge use between December 1 and March 31, unless work outside this window 

cannot be completed, in which NMFS would need to approve the deviation. Hopper dredges would be 

used for dredging offshore areas of the entrance channel to just inside the jetties. Non-hopper dredges 
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(e.g. cutterhead pipeline dredges) may be used from April to November. This type of dredge would be 

used anywhere else within the SNWW. 

Additional plan details are provided in the JCER DIFR-EA and the Engineering Appendix of the DIFR-EA 

(Appendix D). 

401 CERTIFICATION QUESTIONNAIRE 

The following questions are included on the Texas Commission on Environmental Quality (TCEQ), Tier II 

401 Certification Questionnaire. The responses provided seek to show that implementation of the TSP 

will avoid adverse impacts during construction and upon completion of the project. 

I. Impacts to surface water in the State, including wetlands 

A. What is the area of surface water in the State, including wetlands, that will be disturbed, 

altered or destroyed by the proposed activity? 

Up to 8,421 acres would be disturbed and altered from its current state. During construction wetlands 

would be trampled, filled in and/or buried by dredged material placement and associated earth moving 

construction activities. In the long-term, all 8,421 acres are expected to return to conditions which have 

higher habitat quality than under the existing condition. 

B. Is compensatory mitigation proposed? If yes, submit a copy of the mitigation plan. If no, 

explain why not. 

No, compensatory mitigation is not proposed. There is no net loss surface water, including wetlands, in 

the State therefore no mitigation is needed. All negative impacts are temporary in nature occurring only 

during the construction periods. Long-term permanent impacts are beneficial resulting in a net increase 

in function and value of the wetlands. 

C. Please complete the attached Alternatives Analysis Checklist. 

See Alternatives Analysis Checklist section below. 

II. Disposal of waste materials 

A. Describe the methods for disposing of materials recovered from the removal or destruction 

of existing structures. 

Not Applicable. Implementation of the action would not involve removal or destruction of existing 

structures. 

B. Describe the methods for disposing of sewage generated during construction. If the 

proposed work establishes a business or a subdivision, describe the method for disposing 

of sewage after completing the project. 

Not Applicable. No sewage would be generated during construction. 
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C. For marinas, describe plans for collecting and disposing of sewage from marine sanitation 

devices. Also, discuss provisions for the disposing of sewage generated from day-to-day 

activities. 

Not Applicable. Implementation of the action would not involve construction or usage of a marina(s). 

III. Water Quality Impacts 

A. Describe the methods to minimize the short-term and long-term turbidity and suspended 

solids in the waters being dredged and/or filled. Also, describe the type of sediment (sand, 

clay, etc.) that will be dredged or used for fill. 

Implementation of the action would minimize or avoid adverse dispersal effects to the greatest extent 

practicable during construction. Material to be used for restoration would be hydraulically discharged at 

specific discharge points in low elevation areas. Material would then be mechanically moved into place 

with heavy equipment, which should reduce dispersal of material into undesirable areas. Additionally 

containment/exclusion dikes would be constructed around marsh restoration units to limit movement 

of sediments outside of the intended placement area. After all ground disturbing activities are complete 

and the site has sufficiently dewatered and settled, the dike would be mechanically breached if 

sufficient natural degradation has not occurred.  

In the long-term, it is anticipated that recruitment and sustainment of marsh vegetation would 

sufficiently hold sediments in place and not result in long-term adverse water quality impacts beyond 

those that exist under the existing condition as a result of natural erosional processes and tidal 

exchanges. 

Implementation of the marsh restoration measures would utilize borrow material that would be 

dredged from the SNWW. The dredged material has been characterized as silt and clay, with varying 

amounts of organic material and sands. 

B. Describe measures that will be used to stabilize disturbed soil areas, including: dredge 

material mounds, new levees or berms, building sites, and construction work areas. The 

description should address both short-term (construction related) and long-term (normal 

operation and maintenance) measures. Typical measures might include containment 

structures, drainage modifications, sediment fences, or vegetative cover. Special 

construction techniques intended to minimize soil or sediment disruption should also be 

described. 

During construction of marsh restoration sites, effluent from dewatering would be discharged into 

adjacent wetlands via spill box weirs. Movement of sediment during and immediately post-construction 

would be contained by constructing earthen containment/exclusion dikes around the marsh restoration 

site. The dike would be constructed from in-situ material located within the marsh 

restoration/nourishment area using a mechanical (clamshell or bucket) dredge. Borrow areas used for 

construction of earthen containment/exclusion dikes would be refilled during the placement of dredged 

material for marsh restoration. The containment dike would be able to maintain one foot of freeboard 

at all times during dredge discharge operations. Following construction, the dikes would be breached in 

multiple places to restore fish access if natural degradation has not sufficiently occurred. 
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Marsh restoration would include planting native vegetation species in areas which historically 

demonstrated erosion problems or that monitoring indicates it is not recruiting and establishing as 

necessary to stabilize the surface. Additionally, silt fencing or other sediment containing barriers could 

be used if an area is not sufficiently protected by other means (e.g. earthen containment/exclusion 

dikes).  

C. Discuss how hydraulically dredged material will be handled to ensure maximum settling of 

solids before discharging the decant water. Plans should include a calculation of minimum 

settling times with supporting data (Reference: Technical Report, DS-7810, DREDGED 

MATERIAL RESEARCH PROGRAM, GUIDELINES FOR DESIGNING, OPERATING, AND 

MAINTAINING DREDGED MATERIAL CONTAINMENT AREAS). If future maintenance 

dredging will be required the disposal site should be designed to accommodate additional 

dredged materials. If not, please include plans for periodically removing dried sediments 

from the disposal area. 

The referenced guidance and EM-1110-2-5025 will be used during PED to determine the settlement rate 

and discharge rate and timing. For the feasibility phase, the construction schedule was assumed to be 

five years, which includes a settling period post construction prior to breaching the earthen 

containment/exclusion dike.  

Marsh restoration would incorporate one future renourishment at approximately year 30. The quantity 

of borrow material dredged during SNWW dredging operations far exceeds the available marsh 

restoration unit placement areas and needed borrow material. The additional dredged material would 

be placed in upland placement areas or in an offshore disposal sites following the existing/future 

Dredged Material Management Plan. These sites have been previously used and are independent of any 

actions being taken by this project. This project would redirect up to 10.4 MCY of borrow material to the 

restoration units which would free up space in the existing disposal sites for future needs. 

D. Describe any methods used to test the sediments for contamination, especially when 

dredging in an area known or likely to be contaminated, such as downstream of municipal 

or industrial wastewater discharges. 

USACE has collected and archived a significant amount of water and sediment chemistry data as well as 

elutriate data that provide information on the constituents that are dissolved into the water column 

during dredging and placement. Based on available data, there is no indication of current water or 

elutriate contaminant problems along the SNWW. 
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ALTERNATIVES ANALYSIS CHECKLIST 

I. Alternatives 

A. How could you satisfy your needs in ways which do not affect surface water in the State? 

B. How could the project be re-designed to fit the site without affecting surface water in the 

State? 

C. How could the project be made smaller and still meet your needs? 

D. What other sites were considered? 

(1) What geographic area was searched for alternative sites? 

(2) How did you determine whether other non-wetland sites are available for 

development in the area? 

The purpose of the action is to restore coastal marsh habitats and restore ecological function to the 

coastal system. This intent can only be achieved by conducting work within surface waters in the State, 

specifically wetlands. A total of 14 restoration units were considered for inclusion in whole or part of 19 

alternative plans. All 14 restoration units were selected based on the critical need for restoration. Units 

that were identified as not having as great of a need were screened from incorporation into the plans. 

The selection of the 6 restoration units included in this plan were selected based on a number of factors 

including: meeting strategic goals of the plan, cost-benefit analyses, feasibility, effectiveness, 

acceptability, etc. With incorporation of beneficial use of dredge material (BUDM) and selection of only 

the most critical units in need of restoration, there is no practicable alternative with fewer adverse 

effects that also provides the same level of restoration benefits. 

(3) In recent years, have you sold or leased any lands located within the vicinity of 

the project? If so, why were they unsuitable for the project? 

No lands have been sold or leased by the USACE which would have benefited ecosystem restoration in 

lieu of conducting restoration within the identified units. 

E. What are the consequences of not building the project? 

Without action, marine influences and other natural and human factors, such as subsidence, sea level 

change, navigation channels, oil and gas development, industry growth, and population increases would 

result in continued coastal habitat loss in the study area. Without action, the coastal vegetation 

resources would continue to decline through bankline erosion, sloughing of the shoreline, and 

continued fragmentation and conversion of existing brackish and saline marsh to shallow open water 

habitats. Significant reductions of the brackish and saline marshes, under a condition in which no action 

is taken, are anticipated because of the accelerated rate of land loss and the narrowing of zones based 

on differing salinity regimes. 
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II. Comparison of alternatives 

A. How do the costs compare for the alternatives considered above? 

All alternatives went through a cost-benefit and risk analysis. A total of four alternatives rose to the top 

as being a cost-effect and best-buy plan, meaning that there were no other plans that provided the 

same level of benefit for a lesser cost. The identified alternative was included as the first cost-effective, 

best-buy plan. 

B. Are there logistical (location, access, transportation, etc.) reasons that limit the 

alternatives considered? 

Yes. Additional alternatives beyond the initial array were logistically not feasible due to their location 

outside of the tidal influence or existing/historic range of coastal marsh habitat. It would not be feasible 

to create marsh in an area that is not suitable.  

C. Are there technological limitations for the alternatives considered? 

No, there are no technological limitations for the alternatives considered. 

D. Are there other reasons certain alternatives are not feasible? 

No, there are no other reasons why other alternatives were not feasible. 

III. If you have not chosen an alternative which would avoid impacts to surface water in the State, 

please explain: 

A. Why your alternative was selected, and 

The chosen alternative does not avoid impacts to surface water in the State. This alternative was 

selected because it met the purpose and need for the action. Although there are temporary adverse 

impacts to surface waters, the long-term benefit of restoring coastal habitats far outweighs any 

temporary impacts through increasing the habitat quality and functionality for the entire coastal system 

in the project area. 

B. What you plan to do to minimize adverse effect on the surface water in the State 

impacted. 

 Best available practical techniques and best management practices (BMPs) would be utilized 

during dredging and construction activities to avoid and minimize potential temporary and long-

term adverse impacts. 

 Movement of heavy equipment and support vehicles would utilize placement pipeline corridors to 

the greatest extent possible. Staging areas, access corridors, and general ground disturbance not 

related to restoration would utilize the smallest footprint possible to maintain a safe work 

environment. 

 Geotextile/filter cloth would be placed under the GIWW armoring breakwater structure to reduce 

subsidence of placed rock over time. 

 Movement of sediment during and post-construction would be contained by constructing earthen 

containment/exclusion dikes around the marsh restoration sites. Dikes would be constructed of 
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in-situ materials and would be breached through natural degradation or mechanical means 

following sufficient dewatering and settlement of the placed material. The dike would be able to 

maintain one-foot of freeboard at all times. 

IV. Please provide a comparison of each criteria (from Part II) for each site evaluation in the 

alternatives analysis. 

No alternatives beyond the initial array were considered in plan formulation which involved non-surface 

water locations. The cost-benefit analysis table is provided below for the alternatives that were given 

full consideration. Plans are considered cost effective if no other plan provides the same level of benefits 

are a lower cost. Of the 19 plans (including no action) evaluated, five plans, including no action, were 

identified as cost effective. These are shown in Table 2 as the cost effective and best buy plans. A 

graphical presentation of the cost effective analysis is shown Figure 1. 

Table 2. Preliminary Results of Cost Effective Analysis 

Plan Annual Cost ($1000) Annual Benefit (AAHU) Cost Effective 

No Action 0 0 Best Buy 

1A  $                        43,428   $                                  10,976  No 

1B  $                        62,304   $                                  10,973  No 

2A  $                        54,640   $                                  11,142  No 

2B  $                        34,506   $                                    1,682  No 

3  $                        54,574   $                                  10,322  No 

4A  $                        14,343   $                                    6,897  No 

4B  $                        14,287   $                                        923  No 

6A  $                        17,654   $                                    8,894  Best Buy 

6B  $                        22,532   $                                    8,850  No 

10  $                        48,629   $                                    9,977  No 

13  $                        62,267   $                                  11,141  No 

1Abu  $                        30,460   $                                  10,976  Best Buy 

1Bbu  $                        49,335   $                                  10,973  No 

2Abu  $                        41,094   $                                  11,142  Best Buy 

3bu  $                        43,920   $                                  10,322  No 

4Abu  $                           6,142   $                                    6,897  Best Buy 

10bu  $                        37,749  $                                    9,977  No 

13bu  $                        48,721   $                                  11,141  No 
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Figure 1. Cost Effective Analysis 
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