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1. Introduction 
In 2022, the Sullivan Ranch embarked on the journey to create the Legacy Wetlands at Sullivan 
Ranch (LWSR), a project to restore, enhance, create, protect, and conserve a mix of habitats on the 
ranch including open water ponds, managed freshwater wetlands, estuarine wetlands, coastal 
prairie, oak mottes, and neotropical migrant bird areas. The Property forming the LWSR is 379 
acres and is currently a mix of upland and estuarine habitats impacted by land use practices, 
subsidence, sea level rise, manmade terrain modifications, high tide flooding and saltwater 
intrusion. What was once a thriving mix of saline estuarine fringe marsh, palustrine freshwater 
wetlands, and upland coastal prairie is now a degraded system in need of habitat improvements. 
Degradation of the system includes conversion of the palustrine wetlands to saline estuarine fringe 
marsh, reduced condition and productivity of the existing marsh, loss of wildlife habitat associated 
with the palustrine wetlands, and introduction of non-native species of plants. 

Habitat created by the Project will provide resting and feeding areas for a variety of coastal birds 
including waterfowl, wading birds, and perching birds. The managed habitats proposed on the 
Property will play a role in regulating freshwater groundwater levels, improving the water quality 
of storm water runoff, and serving as wildlife habitat as the island continues to be developed.  

Beach-quality sand will be provided to support activities sponsored by Federal, state, and city 
government entities. The beach-quality sand resulting from the Project will provide an 
economically sustainable means to construct and maintain the Project, off-set the exclusion of 
livestock from portions of the Property and forfeiture of future development value and provide 
financial means to conserve this private ranch for with restored and enhanced habitats that will 
benefit a variety of wildlife.  

Although the LWSR includes multiple habitat improvements totaling 327 acres, the Project will 
permanently impact 39.92 acres of wetlands (3.80 acres of fill and 36.12 acres of excavation). In 
addition, the Project will permanently impact 0.26 acres of other surface water (OSW). The Project 
is self-mitigating for impacts to OSW through the creation of 39.23 acres of OSW.  

Impacted wetlands and OSW, within the Project site are considered waters of the United States 
(WOTUS), which are subject to Section 404 of the Clean Water Act under jurisdiction of the United 
States Army Corps of Engineers (USACE). This proposed Mitigation Plan was prepared to comply 
with the compensatory mitigation requirements for unavoidable adverse effects to WOTUS. 
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1.1. Project Information 
Project Name: Legacy Wetlands at Sullivan Ranch 

SWF Permit No: SWG-2023-00293 

Project Location: Sullivan Ranch (owned by TNI Investment, LTD) between Sportsman Road 
and Homrighaus Road and between Gang’s Bayou and 8-mile Road, 
Galveston, Texas  
Coordinates: 29.252473, -94.897818 

Mitigation Site Location(s) Thin Layer Placement Area (on-site) 
(if different):  TNI Investment, LTD Property (Gangs Bayou) 
 Galveston County Beach Pocket Park #4 

Waterbody: Project is on Galveston Island adjacent to Galveston West Bay 

County: Galveston 

This Mitigation Plan provides an overview of the measures that the applicant proposes for 
compensatory mitigation of unavoidable permanent impacts to wetlands caused by implementation 
of the Legacy Wetlands at Sullivan Ranch (LWSR) Project. 

Estuarine, intertidal, emergent and scrub-shrub, intertidal, estuarine wetland at the Project site are 
considered waters of the United States (WOTUS) that are subject to Section 404 of the Clean Water 
Act (CWA) under jurisdiction of the United States Army Corps of Engineers (USACE).  

The preparation of this Permittee Responsible Mitigation (PRM) Plan was in accordance with 
USACE regulations for compensatory mitigation for losses of aquatic resources, codified in 33 CFR § 
332. More specifically, the contents of the PRM Plan were designed to satisfy the requirements of 33 
CFR §332.4(c)(2)-(14). The applicant/permittee is John R. Sullivan. TNI Investments, LTD will 
implement, monitor, and provide long-term management of the PRM areas as described in 33 CFR § 
332.3(l). TNI Investments, LTD (common ownership of Sullivan Land & Cattle Co.) is the landowner 
for two mitigation areas and Galveston County is the landowner for one mitigation area. For the 
two TNI Investments, LTD properties, the Texas Ag Land Trust (TALT) has been identified as a 
holder for the conservation easement. The Galveston County Beach Pocket Park #4 was acquired 
and developed by Galveston County using funds obtained through the LWCF. All property acquired 
or developed with LWCF assistance must be maintained in perpetuity for public outdoor recreation 
use. A legal review summary regarding the use of this Property for mitigation is provided in 
Appendix B. The assessment of unavoidable impacts and the proposed PRM utilized the USACE 
Galveston District Southwestern Division Galveston (SWG) Tidal Fringe Interim Hydrogeomorphic 
Approach for Assessing Wetland Functions (iHGM). 

A 1:1 ratio (i.e., impact function to mitigation function ratio) is utilized to determine the mitigation 
requirements for the impacts since the PRM is located within the same watershed as the proposed 
impacts following 40 CFR 230.  
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1.2. Project Location 
The LWSR Project area is located on West Galveston Island (Figure 1), with the Project area made 
up of several parcel tracts that encompass approximately 379 acres in the City of Galveston, 
Galveston County, Texas. The LWSR is located on a private ranch between Sportsman Road and 
Homrighaus Road and between Gangs Bayou and 8-mile Road. 

 

Figure 1. Project Location 

1.3. Project Summary 
The proposed LWSR Project consists of ponds, berms, swales, culverts, water control structures, 
moist soil unit, fill areas, thin layer placement (TLP), natural landscaping, and livestock removal. 
Many of these elements will improve existing habitats via wetland enhancement, improved open 
water/ponds with vegetative shelves, moist soil management/wetland re-vegetation, and habitat 
management totaling 327 acres. There are 11.43 acres of proposed improved coastal prairie and 
9.29 acres of proposed oak mottes that increase habitat diversity on the Property. The proposed 
LWSR will also manage extreme tidal flows on the Property via the installation of 4,189 linear feet 
(LF) of swales, 8,004 LF of berms, three culverts systems, and one water control structure. The 
historically higher salinity portions of the Property will remain undisturbed, except for an area 
(approximately 22 acres) of Spartina alterniflora that has been identified as suitable for thin-layer 
sediment placement due to subsidence and sea level rise. Subsidence on this area of Galveston 
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Island has been identified by two separate agencies; the United States Geological Survey (USGS) and 
Harris Galveston Subsidence District (HGSD). The Project area has experienced an average 5-year 
subsidence rate between 0.15 and 0.18 cm per year (USGS 2024) which has resulted in between 1 
and 2 feet of subsidence between 1906 and 2016 (HGSD 2020). In addition, the island is 
experiencing a relative sea level increase of 6.65 mm per year according to the National Oceanic 
and Atmospheric Administration (NOAA 2024). The addition of sediment to the TLP area will boost 
Spartina alterniflora productivity and increase longevity (Davis and Mushegian 2022). Thin layer 
placement has been successfully implemented as a tool across the nation for beneficial reuse of 
material. TLP has been used throughout several federal projects including USFWS Blackwater 
National Wildlife Refuge where a thin layer of fine-grained material was sprayed onto 2.5 acre sites, 
Mobile Bay by the USACE Mobile District, and the Mouth of Columbia River OR by the USACE 
Portland District. Marsh nourishment through TLP has been demonstrated to be a beneficial by-
product of these operations and has been included in several marsh creation projects constructed 
in coastal Louisiana and funded under the Coastal Wetlands Planning, Protection and Restoration 
Act (CWPPRA). Taking nutrient rich dredge material and placing in a thin layer over the top of 
degraded wetlands restores the sediment composition. This gives the ecosystem a boost to 
reestablish degraded vegetation. There are many projects in which TLP has been utilized in the 
permitting process to offset impacts from the project activity. The USACE Galveston District 
approved the Bessie Heights Drainage Project in Orange County, Texas. This project is to both 
widen and deepen a drainage ditch with the excavated dredge material being beneficially used 
through thin spray discharge and/or utilized for marsh creation according to their compensatory 
mitigation plan.  

The material resulting from the site grading and excavation (beach quality sand) will be dedicated 
to beach nourishment, beach enhancement, and dune restoration projects for Galveston Island 
beaches, increasing their longevity and use by sea turtles and shorebirds. The State of Texas has 
declared that beach nourishment on Galveston Island beaches is critical for the protection of public 
and private infrastructure. With recent evidence of shoreline retreat over much of the Island’s 
length, the need for sand is increasing to stabilize and maintain critical reaches of the Island’s 
shoreline. The Texas General Land Office (GLO) 2023 Coastal Resiliency Master Plan has identified 
the Galveston Island West of Seawall to 13 Mile Road Beach Nourishment project as a Tier 1 Project 
in Region 1. The GLO estimates that the project has the potential to benefit 11 endangered species, 
23 migratory bird species, 360 homes, 3 critical facilities, and reduce structure damage by $151.8M 
for the 1% storm event. The Project Property is adjacent to the West End projects making it the 
most efficient source of this needed sand.  

1.4. Project Purpose 
The LWSR will restore, enhance, create, protect, and conserve a mix of habitats on the Property 
including open water ponds, managed freshwater wetlands, estuarine wetlands, coastal prairie, oak 
mottes, and neotropical migrant bird areas. These habitats will benefit a variety of wildlife 
including wading birds, shore birds, and waterfowl; provide a rain-filled source of water for upland 
animals, native bird species and other migratory birds; and enhance existing saltwater fringe marsh 
to act as a buffer to high tide flooding events and storm surges. These habitats are key resting and 
feeding areas for a variety of coastal birds, including waterfowl, wading birds, and perching birds. 
Quality wetlands play a role in regulating freshwater groundwater levels and in improving the 
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water quality of storm water runoff as the Island becomes more heavily developed. Galveston 
Island is experiencing rapid development, and it is widely recognized that development accounts 
for a high percentage of wetland loss in coastal watersheds (USFWS and NMFS, 2024). Through 
review of the Galveston County Appraisal District parcels on Galveston Island, the LWSR Property 
includes one of the top five largest privately held, undeveloped and unrestricted parcels. Most 
privately held undeveloped and unrestricted land holdings of this size on the Island have been sold 
for commercial or residential development due to the limited supply of available land, which results 
in a high development value for these properties. 

Beach-quality sand will be provided to support activities sponsored by Federal, state, and city 
government entities. The beach-quality sand resulting from the Project will provide an 
economically sustainable means to construct and maintain the Project, off-set the exclusion of 
livestock from environmentally sensitive portions of the Property and forfeiture of future 
development value, and the ability to conserve the ranch for with restored and enhanced habitats 
that will benefit a variety of wildlife.  

This area of Galveston Island has experienced an average 5-year subsidence rate between 0.06 and 
0.07 inches per year (USGS 2024) which has resulted in between 1 and 2 feet of subsidence 
between 1906 and 2016 (HGSD 2020). In addition, the Island is experiencing a relative sea level 
increase of 0.26 inches per year according to the National Oceanic and Atmospheric Administration 
(NOAA 2024a). The low marsh portion of the LWSR has been identified as existing marsh at risk for 
marsh loss and conversion to open water by 2100 through the Sea Level Affecting Marshes Model 
(SLAMM) (NOAA 2024b). Subsidence is a factor for overall wetland habitat loss on Galveston Island 
(White et al. 2004). Habitat loss has led to decreased benthic productivity and community evenness 
due to decreased wetland resilience. Furthermore, other wetlands in the Project area experience 
increased salinities and even wetland loss. Cattle grazing and trampling the surface of marsh areas, 
saltwater intrusion, on-site and off-site storm water flows, sea level rise, and increased storm 
frequency and intensity are additional factors contributing to the loss of wetlands on the Island 
(White et. al 2004; USFWS and NMFS 2024).  

What was once a thriving mix of saline estuarine fringe marsh, palustrine freshwater wetlands, and 
upland coastal prairie is now a degraded system in need of habitat improvements. The estuarine 
emergent wetlands on the Property are infrequently inundated and provide sub-optimal habitat for 
estuarine dependent species. Wetlands dry up biannually, leading to fish kills, birds that rely on 
fresh water are using less of the Property, and cattle are limited to lower quality range causing 
trampling impacts to the low marsh. The LWSR Project seeks to repair and restore areas of the 
ranch that have been impacted by these factors. The restoration of these areas will provide many 
valuable ecological functions and consistently productive habitat into the future. 
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2. Avoidance and Minimization 
Avoidance and minimization have been considered to the fullest extent practicable while meeting 
the purpose and need of the Project. Existing conditions, constraints, and environmental 
enhancement opportunities within the Project area were identified and evaluated early in the 
project planning process to determine the least environmentally damaging practicable alternatives. 

2.1. Avoidance 
The project planning process identified multiple design alternatives and construction methods to 
achieve the desired purpose and need, while avoiding cumulative environmental impacts. The 
original Project plans included larger and more contiguous ponds, resulting in the removal of 
existing wetlands but without providing the ability to mix habitats, manage freshwater wetlands, 
and to enhance coastal prairie, oak mottes, and neotropical migrant bird areas. After multiple 
design iterations and correspondence with the public and USACE representatives, an alternative 
design was created to minimize permanent impacts to wetlands on the Project site while meeting 
the Project objectives.   

Through this iterative design process, the applicant has avoided impacts to 156.89 acres of 
estuarine, intertidal, emergent and scrub-shrub, intertidal, and estuarine wetlands and 14.37 acres 
of open water. Additionally, the applicant has avoided 35.10 acres of shorebird habitat consisting of 
tidal flats, largely devoid of vegetation serving as an important nesting and resting areas for species 
such as Wilson’s Plover, Willet, and various winter and migrant shorebirds. This design allows for 
preservation of terrestrial and aquatic habitat; restoration, enhancement, creation, protection, and 
conservation of a mix of habitats; and provides beach quality sand for supporting activities 
sponsored by Federal, state, and city government entities. The Project design will provide habitat 
for a variety of wildlife including wading birds, shore birds, and waterfowl; provide a rain-filled 
source of water for upland animals, native bird species and other migratory birds; and enhance 
existing saltwater fringe marsh to act as a buffer to high tide flooding events and storm surges.  

2.2. Minimization 
Minimization measures are incorporated into the LWSR through the enhancement, restoration, or 
creation of wetlands and wildlife habitat at the site including freshwater and low salinity wetlands, 
enhancement of the coastal prairie, creation of oak motte habitat, neotropical migrant bird areas, 
and improvement of salt marsh.  

The LWSR Project will create four ponds designed to have a natural salinity gradient ranging from 
fresh in the upland areas to estuarine in the low marsh areas of the Project. A berm will be 
constructed around three ponds to prevent impacts from high tide flooding and retain freshwater 
to keep salinities in each pond and the surrounding wetlands low. Retaining rainwater will also 
supply additional freshwater to the existing groundwater lens beneath the Island. A culvert with a 
manual water level control structure will be installed through the berm to allow water level 
manipulation within the bermed area. This structure will be used to create several Moist Soil 
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Management Areas (MSMA) (45.00 acres) within the bermed area. The MSMA will control the 
hydrology to maximize plant diversity and will include vegetation management to ensure that all 
plant communities remain at an early stage of succession that benefits wildlife. This management 
approach will maximize bird species diversity. While existing plant communities on the site will be 
preserved to the greatest extent practicable, the ponds, berms, swales, and fill areas of the site will 
be altered from their current condition and will be re-contoured and planted with native wetland 
and aquatic plant communities to provide water quality and wildlife benefits. Herbaceous aquatic 
plant species will be planted over approximately 14.74 acres along the ponds and swales. A 
targeted invasive species control program will be implemented to address invasive species on 
managed portions of the Property which is detailed in a Habitat Creation Plan for the Legacy 
Wetlands at Sullivan Ranch (AtkinsRéalis 2024). Grazing practices will be altered in a Livestock 
Exclusion Plan. 

The berms created throughout the Project will provide 2.97 acres of area for native upland 
plantings and vegetative screening. Fill will be placed in a 8.47 acre upland area to make it suitable 
for oak plantings and existing oak trees will be preserved. There will be three zones of upland 
plantings consisting of native plants grouped into coastal prairie (11.42 acres), neotropical migrant 
bird habitat (1.52 acres), and oak mottes zones (3.68 acres). These upland improvements will 
benefit wildlife species that utilize both wetland and upland zones on the Property and further 
minimize the overall impact of the Project.  
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3. Mitigation Plan 
The goal of this Permittee Responsible Mitigation (PRM) Plan is to compensate for the unavoidable 
and permanent loss of wetland functions and values at the LWSR through on-site and off-site 
mitigation. The Project wetland impacts are located within the West Galveston Bay watershed (HUC 
12040204) which includes highly urbanized areas of the Houston-Galveston region and 
undeveloped and rural areas along the northern shoreline of West Galveston Bay. The Project is 
located on Galveston Island which ranges from highly urbanized on its eastern end to a mosaic of 
development and undeveloped lands to the west. Ecologically, the impacts are located within the 
Mid-Coast Barrier Islands and Coastal Marshes Level IV Ecoregion of the Western Gulf Coast Plain 
Level III Ecoregion (Seaber et al. 1987, Griffith et al. 2007, EPA 2012). 

Although the LWSR permanently impacts 0.16 acres of other surface waters (OSW) due to the 
proposed berms and 0.10 acres due to the proposed swales, the Project creates 39.23 acres of OSW. 
Therefore, the Project is self-mitigating for OSW impacts.     

3.1. Objectives 
The objectives of this PRM Plan are to provide mitigation for the permanent loss of 38.64 acres of 
emergent intertidal estuarine (E2EM) wetlands and 1.28 acres of scrub-shrub intertidal estuarine 
(E2SS) wetlands impacted by elements of the LWSR Project (Appendix A, Exhibit 1).  As a 
conservative estimate of the impacts of the Project, beneficial habitat improvements proposed on 
the LWSR including the restoration, enhancement, creation, protection, and conservation of 
managed freshwater wetlands, estuarine wetlands, coastal prairie, oak mottes, and neotropical 
migrant bird areas was excluded from the analysis (Appendix A, Exhibit 2). The functional impacts 
of the Project were estimated based on the proposed 3.80 acres of fill and 36.12 acres of excavation 
within wetland areas of the LWSR. Compensation for this permanent wetland loss would be in the 
form of improving, enhancing, restoring, and protecting estuarine wetlands on Galveston Island. 
Restored wetlands will have similar or higher aquatic/ecological resource functions as compared to 
the impacted wetlands. 

The mitigation areas will be enhanced and restored to offset impacts to aquatic resources 
associated with the permit described in Section 1.0. Due to industrial growth, residential 
development, historic agriculture use, subsidence, and sea level rise the watershed has experienced 
degraded water quality, loss of wildlife habitat and limited conservation lands, which define the 
needs of the watershed. 

The following functions would be improved and/or restored at the mitigation areas and contribute 
to the health of the ecologically significant West Galveston Bay watershed: 

 Re-establish native vegetation and treating targeted non-native vegetation, providing 
sustainable food sources and habitat for wildlife. 

 Provide increased native bird and pollinator habitat through the enhancement and 
restoration of wetlands. 
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 Improve natural biological diversity through native plant enhancement and restoration. 

 Improve non-point source pollution through vegetation enhancement. 

 Improve the stability and condition of estuarine low marsh areas which provide habitat and 
nursery areas for fish. 

3.2. Site Selection 
Selected mitigation areas are shown in exhibits in Appendix A. On-site habitat enhancement 
elements of the Project were first evaluated for use as mitigation. The TLP area was selected due to 
the ability to separate the activity from other habitat enhancements both spatially and in the 
construction sequence.  

As a low marsh area, this mitigation area is susceptible to subsidence, sea level rise, and open-water 
fragmentation. The TLP area was found to be the most vulnerable area of the Property to natural 
conversion to open water (NOAA 2024b). Additional detailed information on the location and 
vulnerability of the TLP area is provided in Section 3.4.2. Beneficially using material from the LWSR 
Project to raise marsh surface elevations will allow it to keep pace with subsidence and sea-level 
rise. The proposed additional layer of sediment will improve marsh re-vegetation (plant cover), and 
increase marsh biomass, plant stem density, and nutrient uptake into plant tissue. The preservation 
of this area would secure a highly valuable resource on Galveston Island protecting it from further 
development or fragmentation. The cessation of mowing and the removal of livestock will also 
benefit the wetland. The effect of grazing livestock on the Property for over a century has been 
field-verified (trampling, hoof shear, grazing and manure located throughout) and the area has 
been determined ecologically feasible for enhancement. This proposed on-site compensatory 
mitigation area contains the same soil, physical, hydrological, and chemical characteristics as the 
proposed Project location. At present there are no limitations or constraints to control land use, as 
the landowner is the sponsor of this LWSR Project. The proposed on-site mitigation area is owned 
by TNI Investments LTD, PO Box 3088, Galveston, TX, 77552. 

In addition, forty-six off-site property tracts on Galveston Island were desktop evaluated for use as 
mitigation. Each site was evaluated for the potential for acquisition and habitat improvements. Two 
off-site properties were ultimately selected for mitigation: TNI Investment, LTD Gang’s Bayou tract 
and Galveston County Beach Pocket Park #4. 

Although not a part of the LWSR Project, the Sullivan Ranch includes a 5-acre tract of land which is 
located along the eastern shoreline of Gangs Bayou. Approximately 3.41 acres of the tract is a low 
marsh area that is susceptible to subsidence, sea level rise, and open water fragmentation. Thus, 
supplemental planting of native wetland vegetation will enhance and enlarge the wetland area and 
protect surrounding wetlands. The area was evaluated and found to be suitable for establishment of 
Spartina alterniflora following the contours of the existing shoreline and within fragmented areas of 
the marsh. The preservation of this area would secure a highly valuable resource on Galveston 
Island protecting it from further development or fragmentation. This proposed off-site 
compensatory mitigation area is located adjacent to the LWSR within the West Galveston Bay 
watershed (HUC 12040204) and contains the same soil, physical, hydrological, and chemical 
characteristics as the proposed Project location required for in-kind compensation. At present, 
there are no limitations or constraints to control land use, as the landowner is the sponsor of this 



3: Mitigation Plan 

AtkinsRéalis | 100079983 10 January 2025 

LWSR Project. The proposed mitigation area is owned by TNI Investments LTD, PO Box 3088, 
Galveston, TX, 77552. 

The 65.2-acre bay side portion of Galveston County Beach Pocket Park #4 was selected due to 
large-scale enhancement potential. This Property includes low and high marsh areas within the 
West Galveston Bay watershed (HUC 12040204) that have been impacted by sea level rise, open 
water fragmentation, and hydrological disturbance including fill, excavation, and compaction on 
and adjacent to the Property. The Property is owned by Galveston County and was acquired using 
funds obtained through the Land and Water Conservation Fund (LWCF). The LWCF was created by 
Congress in the Land and Water Conservation Fund Act of 1965 (Public Law 88-578). The Act 
requires that all property acquired or developed with LWCF assistance be maintained in perpetuity 
for public outdoor recreation use. A legal review summary regarding the use of this Property for 
mitigation is provided in Appendix B. The Property is located between residential subdivisions and 
habitat enhancement and restoration benefit the intended use of the Property. The further 
preservation of this area would secure a highly valuable resource on Galveston Island protecting it 
from degradation. This proposed off-site compensatory mitigation area is located on Galveston 
Island and contains similar soil, physical, hydrological, and chemical characteristics as the proposed 
Project location. Galveston County has approved the proposed wetland and habitat improvements 
through an Agreement for the Donation of Improvements to Galveston County Beach Pocket Park 
#4 (see Appendix B). The Agreement grants TNI Investments, LTD the license to reestablish native 
fringe marsh, perform selective treatment/removal of non-native plants, fill depressions, create 
swales, and create wetlands on the Property. There are no other limitations or constraints to 
control land use besides the limitation of the Act and the Agreement. The mitigation area is owned 
by Galveston County, 722 Moody Avenue, Galveston, Texas, 77550. 

3.3. Baseline Information  
The PRM plan and impacts are located within the ecologically important West Galveston Bay 
watershed. Subsidence, sea level rise, land use practices and development have contributed to 
drastic reductions in highly productive habitats across the bay system, including Galveston Island. 
Between 1950 and 2002, Galveston Island lost 32 percent of estuarine marsh, 61 percent of tidal 
flats, 50 percent of palustrine marshes, and 30 percent of beaches (White et al. 2004). The loss of 
these habitats results in decreased habitat availability and a loss in productivity for wildlife. 
Habitats improvements as part of the LWSR in addition to the PRM will restore, enhance, create, 
protect, and conserve these habitats. 

3.3.1. Existing Conditions LWSR 

The LWSR Project encompasses 379 acres southwest of the Galveston Causeway, west of 
Sweetwater Lake and east of Gangs Bayou in the West Galveston Bay watershed (HUC 12040204). 
Land use in the vicinity is primarily residential, commercial, agricultural, or undeveloped areas. The 
Property is comprised of a mix of upland and estuarine habitats based upon the results of an on-site 
wetland delineation conducted in 2022 (Atkins North America, 2022). The Property is bounded on 
three sides by elevated roads with culverts and ditches passing beneath them. Intensive grazing for 
over a century, subsidence, sea level rise, tidal flooding, and saltwater intrusion have resulted in 
degradation of the estuarine habitats on the Property. What was once a thriving mix of saline 
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estuarine fringe marsh, palustrine freshwater wetlands, and upland coastal prairie is now a 
degraded system in need of habitat improvements. Degradation of the system includes conversion 
of the palustrine wetlands to saline estuarine fringe marsh, reduced condition and productivity of 
the existing marsh, loss of wildlife habitat associated with the palustrine wetlands, and introduction 
of non-native species of plants. The estuarine emergent wetlands on the Property are infrequently 
inundated and provide sub-optimal habitat for estuarine dependent species. Wetlands dry up 
biannually, leading to fish kills, birds that rely on fresh water are using less of the Property, and 
cattle are limited to lower quality range causing trampling impacts to the low marsh. 

Currently, the LWSR Property has an agricultural land use and is a working cattle ranch. The tract 
includes a large barn, a caretaker’s home, and other outbuildings for storage of equipment and is 
void of other vertical development. Habitats on the Property include upland grasslands, oak mottes, 
estuarine emergent wetlands and estuarine shrub/scrub wetlands (Atkins North America, 2022). 
The Project area has experienced land subsidence between one and two feet between 1906 and 
2016 (HGSD 2020) which has contributed to the loss, conversion, or degradation of existing 
wetlands on the Property. Subsidence is a contributing factor for overall wetland habitat loss on 
Galveston Island (White et al. 2004). In addition, the Island is experiencing a relative sea level 
increase of 0.26 inches per year according to the National Oceanic and Atmospheric Administration 
(NOAA 2024a). The low marsh portion of the LWSR has been identified as existing marsh at risk for 
marsh loss and conversion to open water by 2100 through the Sea Level Affecting Marshes Model 
(SLAMM) (NOAA 2024b). Habitat loss has led to decreased benthic productivity and community 
evenness due to decreased wetland resilience. Furthermore, other wetlands in the Project area 
have experienced increased salinities and even wetland loss. Cattle grazing and trampling the 
surface of marsh areas, saltwater intrusion, on-site and off-site storm water flows, sea level rise, 
and increased storm frequency and intensity are additional factors contributing to the loss of 
wetlands on the Island (White et. al 2004; USFWS and NMFS 2024). Interior areas of the Property 
have experienced an increasing frequency of high tide flooding events which have converted low 
salinity and freshwater wetlands into brackish or saline wetlands.  

3.3.2. Thin Layer Placement Area 

The TLP area is located in the northwest portion of the LWSR Project (Appendix A, Exhibit 4). 
According to the 2022 Wetland Delineation report (Atkins North America 2022), the wetlands 
located at the TLP area are classified as E2EM (WET 12). The area drains into the adjacent Gangs 
Bayou on the western side of the Property. It is dominated by Smooth Cordgrass (Spartina 
Alterniflora) with small amounts of Common Glasswort (Salicornia depressa) in the herbaceous 
stratum. As a low marsh area with elevation ranging from 1 to 1.5 foot (NAVD88) the marsh has 
subsided, and the health of the vegetation has deteriorated. Approximately 6% of the area has 
begun to fragment into open water. This area of Galveston Island has experienced an average 5-
year subsidence rate between 0.06 and 0.07 inches per year (USGS 2024) which has resulted in 
between 1 and 2 feet of subsidence between 1906 and 2016 (HGSD 2020). In addition, the Island is 
experiencing a relative sea level increase of 0.26 inches per year according to the National Oceanic 
and Atmospheric Administration (NOAA 2024a). This area of the LWSR has been identified as 
existing marsh at risk for marsh loss and conversion to open water by the year 2100 through the 
Sea Level Affecting Marshes Model (SLAMM) (NOAA 2024b) (Figure 2). The entire LWSR Project 
area has been grazed by cattle for over a century and has been frequently mowed. The livestock 
have created trails, trampled marsh areas, and manure is located throughout (Figure 3 and 4). The 
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long-term cattle grazing has resulted in soil compaction, mineral fertilization, and exposure to fecal 
bacteria (Escherichia coli [E. coli]). Furthermore, soil compaction reduces plant community 
productivity by limiting/weakening root functions, leading to poor infiltration rates and increases 
non-point source runoff into the waterbodies. Livestock trampling has been listed as a contributing 
factor for wetland habitat loss on Galveston Island (White et al. 2004).  

This bayside marsh filters and protects tidal inundation from interior portions of the Property. The 
subsidence, fragmentation and loss of function of this portion of the Property negatively impacts 
the quality and type of habitat that is located on the interior of the Property due to increased 
exposure to frequent tidal inundation. An estimated 23,898 cubic yards of organic material will be 
hydrolyzed and pumped through dredge pipes and placed in a thin layer (maximum 6-inches) over 
the 22 acres. Mechanical placement of material may be required for portions of the placement area. 
TLP will raise marsh surface elevations to keep pace with accelerating sea-level rise and improve 
marsh re-vegetation (plant cover), and increase marsh biomass, plant stem density, and nutrient 
uptake into plant tissue 

TLP has been successfully implemented as a tool across the nation for beneficial reuse of material. 
TLP has been used throughout several federal projects including USFWS Blackwater National 
Wildlife Refuge where a thin layer of fine-grained material was sprayed onto 2.5 acre sites, Mobile 
Bay by the USACE Mobile District, and the Mouth of Columbia River OR by the USACE Portland 
District. Marsh nourishment through TLP has been demonstrated to be a beneficial by-product of 
these operations and has been included in several marsh creation projects constructed in coastal 
Louisiana and funded under the Coastal Wetlands Planning, Protection and Restoration Act 
(CWPPRA). Taking nutrient rich dredge material and placing in a thin layer over the top of 
degraded wetlands restores the sediment composition. This gives the ecosystem a boost to 
reestablish degraded vegetation. There are many projects in which TLP has been utilized in the 
permitting process to offset impacts from the project activity. The USACE Galveston District 
approved the Bessie Heights Drainage Project in Orange County, Texas. This project is to both 
widen and deepen a drainage ditch with the excavated dredge material being beneficially used 
through thin spray discharge and/or utilized for marsh creation according to their compensatory 
mitigation plan. A list of 29 studied thin layer projects and monitored results is provided in 
Appendix C. 
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Figure 2. Proposed Thin Layer Placement Area with 1 m Predicted Sea Level Rise Scenario 

 

Figure 3. Cattle Tracks Adjacent to Proposed Thin Layer Placement Area 
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Figure 4. Cattle Manure Adjacent to Proposed Thin Layer Placement Area 

3.3.3. TNI Investment Property on Gangs Bayou 

This Property is located on the east side of Gangs Bayou and to the west of the LWSR Project area 
(Appendix A, Exhibits 5 and 6). According to National Wetlands Inventory (NWI) this Property is 
classified as both Estuarine Subtidal Unconsolidated Bottom (E1UBL) and Estuarine Intertidal 
Emergent (E2EM1N). A wetland delineation of the Property is shown in Appendix A, Exhibit 5. The 
Property is dominated by Smooth Cordgrass (Spartina Alterniflora) and Common Glasswort 
(Salicornia depressa) in the herbaceous stratum. As a low marsh area with elevation ranging from  
-1.0 to 1.0 foot (NAVD88) the marsh has subsided, and the health of the vegetation has deteriorated 
with a decrease in biomass and plant stem density. The marsh has become highly fragmented with 
large areas becoming open water (Figure 5). 
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Figure 5. Fragmented Marsh within TNI Investment Property on Gangs Bayou 

3.3.4. Galveston County Beach Pocket Park #4 

This site is currently an undeveloped tract of land consisting of a mosaic of uplands, palustrine 
emergent, intertidal and estuarine emergent wetlands (Appendix D). The Project site is located on 
the west side of Galveston Island within Galveston County, Texas, northeast of the San Luis Pass. 
The approximate 65.2-acres of land is abutted by Termini-San Luis Pass Rd on the south, Bay 
Harbor neighborhood to the west, and the Terramar neighborhood to the east. According to the 
Wetland Delineation report conducted in 2024 (Appendix D) there was 1 estuarine intertidal 
emergent (E2EM) wetland, 2 estuarine intertidal scrub-shrub (E2SS) wetlands, and 1 Palustrine 
emergent (PEM) wetland identified within the survey area (Appendix D). This Property is heavily 
vegetated and overgrown with both native (groundsel bush [Baccharis halimifolia], wild indigo 
[Baptisia megacarpaI], gulf cordgrass [Spartina spartinae], common three-square [Scirpus pungens], 
and sea oxeye [Borrichia frutescens]) and non-native plants (salt cedar [Tamarix ramosissima], 
Macartney rose [Rosa bracteate], Pepper vine [Ampelopsis arborea], Japanese honeysuckle [Lonicera 
japonica], and Common reed [Phragmites spp.]) (Figure 6). 

Aerial imagery, site visits and surveys confirm that construction activities occurred in 2010 
resulting in multiple parallel artificial depressions (Figure 7). These artificially created depressions 
bifurcate the natural hydrologic function of the terrain and detain stormwater preventing overland 
flow to existing wetland areas. The detention of this stormwater prevents the water from shallow 
overland spreading to areas which according to the NWI were historical wetlands (Appendix D) 
resulting in the conversion of several historic wetland areas to upland habitat. There is over 3,990 
linear feet of these depressions on the Property resulting in the storage of approximately 11,700 



3: Mitigation Plan 

AtkinsRéalis | 100079983 16 January 2025 

cubic feet of water which reduces sheet flow across the Property and affects the hydrology of 
surrounding wetlands. 

 

Figure 6. Non-native Vegetation at Galveston County Beach Pocket Park #4 

 

Figure 7. Artificial Depression at Galveston County Beach Pocket Park #4 

3.3.5. Reference Site 

LWSR seeks to enhance, restore, and create wetlands and wildlife habitat through the restoration 
and enhancement of freshwater and low salinity wetlands, enhancement of the coastal prairie, 
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creation of oak motte habitat and the protection of tidal salt flat habitat. During the planning phase, 
LWSR, through their consultant, identified a suitable reference site for the Proposed Project. The 
purpose of this reference site is to better inform what could be expected of nearby plant 
communities that are out of agricultural production and establish targets for restoration. The 
Sweetwater Preserve is a Property to the east of the Sullivan Ranch. The plant communities of the 
Sweetwater Preserve include estuarine emergent wetlands, estuarine shrub-scrub wetlands and 
upland coastal shrub scrub habitats. Dominant plant species found on the reference site includes 
black needle rush (Juncus romerianus), leafy three-square (Shonoplectus robustus), smooth 
cordgrass (Spartina alterniflora), marsh hay cordgrass (Spartina patens), marsh elder (Iva 
frutescens), sea ox-eye daisy (Borrichia frutescens), wax myrtle (Myrica cerifera), yaupon (Ilex 
vomitoria) amongst other species. The reference site was used to confirm the upper and lower 
elevation required for successful vegetation establishment at the mitigation sites and throughout 
the LWSR Project. 

3.4. Determination of Compensatory Mitigation 
Requirement 

3.4.1. Baseline Functional Assessment 

Functional wetland assessments were conducted for the LWSR Project to assess the functions of 
impacted wetlands versus the functions of restored wetlands associated with the PRM mitigation 
properties (one on-site mitigation area and two off-site mitigation properties). From June 14 to 
June 17, 2022, AtkinsRéalis conducted functional wetland assessments within proposed impacted 
wetlands and the on-site mitigation area at LWSR. On November 11, 2024, AtkinsRéalis conducted 
functional wetland assessments within two off-site mitigation properties: TNI Investment Property 
on Gangs Bayou and Galveston County Beach Pocket Park #4. 

Functional wetland assessments were conducted using the USACE SWG District Tidal Fringe iHGM 
within potentially jurisdictional wetlands considered WOTUS subject to USACE and EPA 
jurisdiction under Section 404 of the CWA and/or Section 10 of the Rivers and Harbors Act (RHA). 
The iHGM models were used to calculate the number of lost functions of the impacted wetlands and 
the number of functions proposed to be generated at the PRM. 

The iHGM model assesses the functional condition of a specific wetland referenced to data collected 
from wetlands across a range of physical conditions. It utilizes a wetland classification system 
based on geomorphic position and hydrologic characteristics, to group wetlands into seven 
different wetland classes, as defined by Brinson (1993): (1) Depressional, (2) Riverine, (3) Mineral 
Flats, (4) Organic Flats, (5) Tidal Fringe, (6) Lacustrine Fringe, and (7) Slopes. The Tidal Fringe 
model is designed to be used to produce a rapid, objective estimate of the potential impacts to 
tidally influenced wetlands. This model uses several variables to assess four main functions that 
best describe and measure tidal fringe wetland health in the region: 

 Biota: This function describes the potential utilization of a marsh by resident 
(nonmigratory) fish and macrocrustacean species. 
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 Botanical: This function describes the ability of a wetland to support a native plant 
community of characteristic species composition. 

 Physical: The ability of a wetland to maintain existing shorelines against erosion and 
subsidence due to relative sea level rise. 

 Chemical: The ability of a tidal wetland to export or import nutrients and organic carbon via 
tidal flushing, deposition, and erosion. 

During this investigation, AtkinsRéalis performed evaluations within potentially jurisdictional 
wetlands at wetland assessment areas (WAA), which are defined by USACE as a wetland area that is 
physically continuous and homogenous in relation to the iHGM criteria used to define regional 
wetland subclasses (Smith, et al., 1995).  

It is noted that wetlands were also identified utilizing the US Fish and Wildlife Service (USFWS) 
Classification of Wetlands and Deepwater Habitats of the United States (Cowardin et al., 1979).  
Under this classification, the wetlands were identified as estuarine, intertidal, emergent (E2EM), 
estuarine, intertidal scrub-shrub (E2SS), and palustrine, emergent, persistent, temporary flooded 
(PEM) (Appendix D). All wetlands in the Project area, regardless of classification, were analyzed 
utilizing the SWG Tidal Fringe iHGM model. 

iHGM summary data for the impact site are shown below in Table 1. The functional lift of habitat 
improvements of the LWSR Project including the restoration, enhancement, creation, protection, 
and conservation of managed freshwater wetlands, estuarine wetlands, coastal prairie, oak mottes, 
and neotropical migrant bird areas was excluded from the analysis. The functional impacts of the 
LWSR Project were estimated based on the proposed 3.80 acres of fill and 36.12 acres of excavation 
within wetland areas of the LWSR. The baseline iHGM data for impacts is provided in Appendix E. 

Table 1. Wetland Impacts by Acreage and Function 

Function Wetland Impact 
Acreage 

Project 
Impact FCUs 

E2SS Impacts 

Biota 1.28 0.81 

Botanical 1.28 0.19 

Physical 1.28 0.84 

Chemical 1.28 0.26 

Total 2.10 

E2EM Impacts 

Biota 38.64 28.10 

Botanical 38.64 23.31 

Physical 38.64 21.02 

Chemical 38.64 11.87 

Total 84.30 
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3.5. Mitigation Work Plan 
3.5.1. Mitigation Guidance and Approach 

Elements of this proposed PRM Plan are based on comments received through official 
correspondence submitted by USACE in a letter dated January 5, 2024 (Zaki-Dellitt, 2024) and 
meeting on January 31, 2024 in which the USACE stated that unavoidable impacts to wetlands by 
the Project would require off-site compensatory mitigation that is like and in-kind at a ratio of 1:1. 
The USACE also stated partial credits may apply for elements of the Project that are restorative. 

This proposed PRM Plan follows the USACE’s and Environmental Protection Agency’s (EPA) 2008 
Mitigation Rule. Per this rule, the USACE and EPA establish a preference hierarchy for mitigation; 1. 
mitigation bank credits, 2. in-lieu fee program credits, 3.PRM under a watershed approach, 4. on-
site and/or in-kind PRM, 5. off-site and/or out-of-kind PRM.  

The impacted area of the LWSR impact site is not located within the service area of any mitigation 
banks and there are no in-lieu fee program credits available. As such, this PRM Plan is the next 
option available on the mitigation preference hierarchy: PRM under a watershed approach 
including both on-site and off-site PRM. 

This proposed mitigation work plan involves the following components: 

 On-site mitigation consisting of TLP for marsh nourishment/enhancement, permanent 
cessation of mowing, and livestock exclusion. 

 Off-site mitigation consisting of: 

o Native wetland plantings for establishment of tidally influenced marsh within Gang’s 
Bayou on an applicant owned Property (TNI Investment Gangs Bayou). 

o Native wetland plantings for establishment of tidally influenced marsh along West 
Galveston Bay at Galveston County Beach Pocket Park #4. 

o Repair of artificially created depressions to natural grade to improve hydrologic 
function to restore and enhance wetlands on Galveston Island at Galveston County 
Beach Pocket Park #4. 

o Nuisance species removal and management on Galveston Island at Galveston County 
Beach Pocket Park #4. 

The on-site mitigation TLP area would directly enhance 22 acres of emergent intertidal estuarine 
wetland habitat (E2EM) through marsh nourishment, permanent cessation of mowing, and 
livestock exclusion. Wetland plantings of Spartina alterniflora would occur on a marsh island and 
along the shoreline of Gang’s Bayou on an applicant owned Property enhancing 3.40 acres of E2EM. 
Wetland plantings of Spartina alterniflora would occur along the shoreline of West Galveston Bay 
and within interior E2EM wetlands at Galveston County Beach Pocket Park #4 to enhance 16.77 
acres of E2EM. Approximately 3,990 linear feet of artificially created depressions will be restored to 
natural grade to improve hydrologic function to restore 5.74 acres of E2EM wetlands and enhance 
2.17 acres of E2SS at Galveston County Beach Pocket Park #4. Approximately 7.12 acres of nuisance 
plant removal will be conducted which will also improve the hydrology on the site and increase the 
function of existing wetlands and benefit wildlife species that utilize both the wetland and adjacent 
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upland areas. Refer to Appendix A, Exhibits 7a and 7b for the conceptual mitigation design plan 
drawings. 

3.5.2. On-Site Mitigation Area: Thin Layer Placement Marsh 
Nourishment 

On-site mitigation will be conducted by beneficially using a portion of the nutrient rich, organic top 
soil excavated for the LWSR Project to raise marsh surface elevations to keep pace with sea-level 
rise and subsidence that is impacting Galveston Island. Approximately 26,886 cubic yards (cy) of 
excavated material that is not suitable for beach nourishment will be hydrolyzed and pumped on 
approximately 22 acres of an existing section of tidal marsh located on the Property (Appendix A, 
Exhibit 4). Placement of this material will not exceed 6 inches thick, or an elevation of 1.5 feet 
(NAVD88), to ensure the marsh remains a Spartina alterniflora marsh. Silt booms, silt fencing, 
and/or coir logs will be placed around the marsh nourishment area to prevent sediment from 
migrating off the site and reduce turbidity in adjacent waters. This additional layer of sediment will 
improve marsh re-vegetation (plant cover), increase marsh biomass, plant stem density, and 
nutrient uptake into plant tissue. The TLP area will have an increased marsh elevation and 
improved soil stability, which will positively affect the wetland areas that are adjacent to it. 
Livestock will be excluded from the TLP area and mowing will be permanently ceased. The 
cessation of these activities will improve marsh re-vegetation, increase marsh biomass, and plant 
stem density. The cessation of cattle grazing will decrease nitrogen and phosphorous loading and 
reduce E. coli levels. These improvements will also provide benefits to estuarine emergent Essential 
Fish Habitat and associated managed species, including increased productivity, sustainability, and 
resilience of nourished marshes. 

3.5.3. Off-Site Mitigation Area: TNI Investment Property on 
Gangs Bayou 

A 5-acre Property owned by the applicant (Galveston County Appraisal District parcel 116313) 
which is located in and along the eastern shoreline of Gangs Bayou will be planted with 1.04 acres 
of Spartina alterniflora to enhance the 3.40 acres E2EM wetlands. Spartina alterniflora will be 
planted with bare root plugs planted on 3-foot centers from approximately -0.5 ft to 0 ft EL 
(NAVD88). The Property includes a portion of an unnamed marsh island in Gang’s Bayou and a low-
lying portion of the Galveston Island shoreline of Gangs Bayou located just west of the LWSR 
Project site. Planting will be offset and following the contours of the natural shoreline and existing 
marsh. The plantings will be located in the tidal zone of the marsh island and the Galveston Island 
shoreline of Gangs Bayou which is protected from wave action. The plantings are intended to 
enhance wetlands that are in need of replenishment due of impacted areas of the tidal marsh. A 
figure depicting the proposed planting area is shown in Appendix A, Exhibit 6.  

3.5.4. Off-Site Mitigation Area: Galveston County Beach 
Pocket Park #4 

Habitat and wetland enhancement and restoration will be conducted on the 65.2-acre bay side 
portion of Galveston County Beach Pocket Park #4 (Galveston County Appraisal District parcel 
117444). The Property is located between West Galveston Bay and FM 3005 on the west end of 
Galveston Island between the Bay Harbor and Terramar Beach developments. Hydrologic 
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enhancements, native wetland plantings, and non-desirable species management are shown in 
Appendix A, Exhibits 7a and 7b and described below. 

3.5.4.1. Hydrologic Enhancement 

Hydrologic conditions will be created (mechanically) to support and meet the three characteristics 
of a functioning wetland: hydrophytic vegetation, hydric soils, and hydrology. Approximately 3,990 
linear feet of artificially created depressions that bifurcate the Property will be restored to natural 
grade to improve hydrologic function to existing wetlands and restore historical wetlands. These 
depressions have native material lining either side of the depression that will be reshaped to the 
natural grade by filling the depressions. Additional fill suitable for coastal prairie and pothole 
wetland habitat will also be used to return the depressions to natural grade. Silt fencing and/or coir 
logs will be placed around the depressions to prevent sediment from migrating off the site. The 
return of the natural grade in these areas will promote regular inundation of a larger area that will 
benefit wildlife usage and promote resilient and persistent wetland habitat. 

A representative cross section of the proposed fill for restoration of the depressions is shown in 
Figure 8 below. 

 
Figure 8. Typical Restored Artificial Depression Cross-Section Profile 

The hydrologic enhancement will restore the natural drainage patterns on the site to existing and 
proposed wetland areas as shown in Figure 9. 
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Figure 9. Natural Drainage Patterns 

3.5.4.2. Wetland Planting 
Once hydrology is restored, the wetland communities will be re-established by planting a mixture 
of native species on Galveston Island. The restored depression areas will be vegetated with species 
appropriate for the elevations at which they are placed. Species will consist of both wetland and 
upland plants depending on the location and elevation of the restored area. An estimated 0.72 acres 
of restored depression area will be planted.  

Existing E2EM wetland habitat will be further enhanced with supplemental planting to diversify 
and add sustainability to the existing wetlands. The overall goal of these planting will be to increase 
plant diversity and function of the existing wetlands on the Property. This planting zone will consist 
of multiple species of coastal salt marsh plants. Bare root plugs will be planted on 3-foot centers for 
this area. The planting elevation for this zone will be approximately 1 foot to 3 feet EL (NAVD88). 
Periodic soil saturation will be required for maintenance of these plant species during their initial 
development. These plant species provide habitat and feeding grounds for coastal birds such as 
rails and Least Terns. An estimated 1.64 acres of area will be planted to enhance the 16.77 acre 
E2EM wetland. 
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Approximately 2.62 acres of Spartina alterniflora will be planted for enhancement of the 16.77 
E2EM wetland along the West Galveston Bay shoreline of the Property. Spartina alterniflora will be 
planted with bare root plugs planted on 3-foot centers from approximately -0.5 ft to 0 ft EL 
(NAVD88). The Property includes a protected cove with a meandering shoreline. Planting will be 
offset and following the contours of the natural shoreline and existing marsh. The plantings will be 
located in the tidal zone of the cove which is protected from wave action. The plantings are 
intended to replenish impacted areas of the tidal marsh. A coastal boundary survey will be 
conducted to verify portions of the Property which may be considered State owned. A General Land 
Office lease will be obtained to conduct proposed plantings within State owned waters.  

3.5.4.3. Targeted Removal of Non-desirable Species 

Approximately 7.12 acres of upland and wetland habitat will be treated due to the presence of non-
desirable species. Salt cedar, Macartney rose, Pepper vine, Japanese honeysuckle, Phragmites spp., 
and other non-desirable species including plant species listed by the Texas Invasive Plant and Pest 
Council’s Invasive plants database at http://texasinvasives.org/plant_database/index.php (or such 
successor Uniform Resource Locator as Texas Invasive Plant and Pest Council may provide) will be 
targeted with a foliar spot treatment approved for wetland environments or using mechanical 
removal. If applied, a state licensed herbicide applicator will apply an EPA approved aquatic 
labelled herbicide to conduct foliar application of herbicide (i.e., imazapyr, triclopyr, glyphosate, or 
some combination thereof) to selectively target invasive species on the Property in the first year 
and each following year for the first three years. Soft tissue species will be treated with a foliar 
spray utilizing a glyphosate herbicide with ionic surfactant approved for wetland environments. A 
backpack sprayer would be used for efficient spot treatment while bigger treatment areas would be 
sprayed with a utility vehicle mounted sprayer. Woody species will be treated with a foliar spray 
with larger species (>3-4’ tall) treated by cutting the trunk above ground and spraying the exposed 
stump with an herbicide. Limited tractor mowing may be required for initial treatment of 
Macartney rose. 

3.5.5. Construction Timing and Sequence 

Construction is anticipated to take approximately 6 months. The Project timeline is subject to 
change as several factors could influence the Project timeline, such as access and rainfall events. 
The timing of this Mitigation Plan would be adjusted as needed to accommodate changes in the 
construction schedule. The conceptual construction sequencing is as follows: 

1. Final design would be completed based on the conditions and approval of the permit by the 
USACE and construction documents prepared. 

2. Construction bid documents would be prepared and the acceptable construction contractor 
selected. 

3. Mobilization of contractor would begin upon contract acceptance and the Notice to Proceed 
(NTP) document. 

4. Remove livestock from TLP area. 

5. Establish limits of construction and staging/storage areas.  



3: Mitigation Plan 

AtkinsRéalis | 100079983 24 January 2025 

6. Water quality and erosion control measures, such as silt fences and/or coir logs, would be 
installed prior to construction to avoid excess downstream sedimentation. Fencing and/or 
construction barriers will also be installed to delineate non-impacted/preserved areas. 

7. In conjunction with excavation activities for ponds of the LWSR, hydrolyze non beach 
quality sand for TLP beginning at western-most placement areas shown on plans. 

8. Plant wetland areas at TNI Investment Property on Gang’s Bayou. 

9. Fill and grading of depressions at Galveston County Beach Pocket Park #4. 

10. Plant wetland areas at Galveston County Beach Pocket Park #4. 

11. Reporting and adaptive management. 

3.6. Determination of credits 
The objectives of this PRM Plan are to provide PRM for the permanent loss of 38.64 acres of 
emergent intertidal estuarine (E2EM) wetlands and 1.28 acres of scrub-shrub intertidal estuarine 
(E2SS) wetlands impacted by elements of the LWSR Project. The required compensation ratio is 
based on a January 5, 2024 letter from the USACE that outlines concerns of the proposed Project 
and information needed to make a final decision of the application. The required 1:1 compensation 
ratio was discussed in a meeting with USACE Galveston District (Kristi McMillan and Katherine 
Taylor) on January 31, 2024. The 1:1 compensation ratio is consistent with the requirement for 
impacts and proposed PRM within the same watershed. 

The baseline iHGM data and proposed functional lift for the PRM is provided in Appendix F. For 
each impacted wetland and the wetland restoration portion of the PRM (50.5 acres), the model 
variables were scored to determine the functional capacity index (FCI) and then multiplied by the 
acreage to determine functional capacity units (FCU). The restoration areas were assessed a 
baseline iHGM FCI score; then, the FCI scores were projected (“the lift”) for Year 5 based on the 
proposed restoration activities. iHGM summary data for the functional lift of the PRM are shown 
below in Table 2.  
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Table 2. Wetland Mitigation by Acreage and Function 

Function Wetland Mitigation Acreage Project Mitigation FCUs 

E2SS  

Biota 2.17 0.76 

Botanical 2.17 0.65 

Physical 2.17 0.09 

Chemical 2.17 1.60 

Total 3.10 

E2EM  

Biota 47.84 39.74 

Botanical 47.84 15.72 

Physical 47.84 12.39 

Chemical 47.84 21.09 

Total 88.94 

PEM  

Biota 0.51 0.55 

Botanical 0.51 0.05 

Physical 0.51 0.16 

Chemical 0.51 0.51 

Total 1.28 

Per Table 3 below and consistent with the national “no net loss” policy, the PRM will provide 
overall net increase in each wetland function and provides a new PEM wetland function. 

Table 3. Wetland Impacts and Wetland Mitigation Summary by Acreage and Function 

Impact/Mitigation Acreage Biota Botanical Physical Chemical Total FCU 

E2SS Impacts and Mitigation Summary 

E2SS Impacts 1.28 0.81 0.19 0.84 0.26 2.10 

E2SS Mitigation 2.17 0.76 0.65 0.09 1.60 3.10 

Net 0.89 (0.05) 0.46 (0.75) 1.33 1.00 

E2EM Impacts and Mitigation Summary 

E2EM Impacts 38.64 28.10 23.31 21.02 11.87 84.30 

E2EM Mitigation 47.84 39.74 15.72 12.39 21.09 88.94 

Net 9.2 11.64 (7.59) (8.63) 9.22 4.64 

PEM Impacts and Mitigation Summary 

PEM Impacts 0.00 0.00 0.00 0.00 0.00 0.00 

PEM Mitigation 0.51 0.55 0.05 0.16 0.51 1.28 

Net 0.51 0.55 0.05 0.16 0.51 1.28 
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3.7. Maintenance Plan 
Maintenance will be managed by the permittee and appointed contractors. Maintenance 
responsibilities include: 

 Determine and schedule mitigation site data collection 

 Inspections (to comply with permit conditions) 

 Monitor vegetation success/mortality 

 Targeted control of invasive vegetation 

 Monitor site hydrology and elevations 

 Remove trash and debris as needed 

Maintenance needs would be identified during scheduled monitoring events. Refer to Section 3.10 
for a detailed monitoring and reporting schedule. The permittee will maintain the site for a 
minimum of 5 years after completion of the establishment phase or until all performance standards 
have been met, whichever is earlier, at which point the ecosystems established on the property will 
be self-sustaining. Long-term management will then commence and focus on vegetation 
management and removal of trash. 

3.8. Site Protection Instrument 
The mitigation areas are under different ownership and thus separate site protection instruments 
will be implemented on the TNI Investment, LTD properties and the Galveston County owned 
Property. 

3.8.1. Liens, Easements, and Encumbrances 
Liens. Properties owned by the landowner include the TLP area and the Gangs Bayou tract. These 
properties are owned under TNI Investments LTD, PO Box 3088, Galveston, Texas, 77552. 
Galveston County Beach Pocket Park #4 is owned by Galveston County, 722 Moody Avenue, 
Galveston, Texas, 77550.   

Easements. Although utility easements (overhead power) are located on the properties under 
ownership of TNI Investments LTD and on the Galveston County Beach Pocket Park #4 Property, 
these utility easements are not located in the proposed mitigation areas. 

Encumbrances. There are no encumbrances on the properties proposed for mitigation under 
ownership of TNI Investments LTD. The Galveston County Beach Pocket Park #4 was acquired and 
developed by Galveston County using funds obtained through the LWCF. All property acquired or 
developed with LWCF assistance must be maintained in perpetuity for public outdoor recreation 
use. A legal review summary regarding the use of this Property for mitigation is provided in 
Appendix B. Existing encumbrances are a result of existing rights-of-way for utility lines. Areas that 
are encumbered for utility lines will not be included in the mitigation area. 
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The Galveston County Beach Pocket Park #4 Property shares a common boundary with the lands of 
the State of Texas (Mean High Water or Mean Higher High Water). A coastal boundary survey is 
currently being conducted by the applicant to be used for delineation of ownership by State. 

3.8.2. Mitigation Area: Thin Layer Placement Marsh 
Nourishment and TNI Investment Property on Gangs 
Bayou 

The LWSR TLP area and Gang’s Bayou Property is owned in fee simple by TNI Investments LTD. 
The PRM on these properties include the TLP area and the Gang’s Bayou Property. Management 
and implementation of the PRM on these properties will be conducted through TNI Investments 
LTD which will also be the entity responsible for executing all aspects of the mitigation at these 
properties, including meeting the performance standards, and providing for all financial assurances 
for short term and long term and management of the PRM on the Property. 

TNI Investments, LTD will serve as the long-term steward; however, TNI Investments, LTD will 
place a perpetual conservation easement covering the PRM to a Conservation Easement Holder 
(Holder) in accordance with Chapter 183, Subchapter A of the Texas Natural Resources Code. 
Furthermore, in accordance with 33 CFR § 332.7(a)(3), the conservation easement will contain a 
provision requiring 60-day advance notification to the USACE Galveston district engineer before 
any action is taken to void or modify the easement, including the transfer of title to another party. 

The Texas Ag Land Trust (TALT) has been identified as a holder for the conservation easement. A 
legal agreement will be provided at a later date per the mitigation rule. The selected entity will 
provide the expertise to finalize the easement agreement with TNI Investments LTD and will 
conduct annual inspections to verify that there are no activities occurring on the PRM which are 
inconsistent with the purpose of preserving the conservation values of the restored area. The 
applicant has coordinated with TALT to gain a small-acreage easement exception for the proposed 
mitigation areas owned by TNI Investments, LTD as an initial step for future conservation efforts, 
including the eventual placement of the balance of LWSR under easement although not a 
requirement of this permit or any permit (Appendix G). 

After recordation in the real property records of Galveston County, a copy of the recorded 
conservation easement, clearly showing the book, page, and date of filing, will be provided to the 
USACE Galveston District. In addition to the regular reporting, compliance with the terms and 
conditions of the easement will be verified by the Holder annually by field monitoring and 
reporting. Upon execution of the conservation easement previously described, the Holder will hold 
and enforce the conservation easement placed on the selected PRM, protecting the site in 
perpetuity as a conservation site.  

3.8.3. Off-Site Mitigation Area: Galveston County Beach 
Pocket Park #4 

The Galveston County Beach Pocket Park #4 Property is owned in fee simple by Galveston County. 
The Property was acquired and developed by Galveston County using funds obtained through the 
LWCF. All property acquired or developed with LWCF assistance must be maintained in perpetuity 
for public outdoor recreation use. A legal review summary regarding the use of this Property for 
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mitigation is provided in Appendix B. Management and implementation of the mitigation on this 
Property will be conducted through TNI Investments LTD. TNI Investments LTD will be the entity 
responsible for executing all aspects of the mitigation at this Property, including meeting the 
performance standards, and providing for all financial assurances for short term and long term and 
management of the mitigation areas on the Property. 

All mitigation site activities will be developed in coordination with the County to be consistent with 
existing deed restrictions. Following construction, the mitigation site will be protected in perpetuity 
by Galveston County. Ownership of the site will be maintained by Galveston County, but through 
land use agreements, the County will grant the permittee and applicable regulatory agencies right 
of entry authorizations necessary to successfully implement, monitor, and manage the mitigation 
effort. A legal review summary regarding the use of this Property for mitigation and the agreement 
to conduct and maintain PRM between Galveston County and TNI Investments LTD is provided in 
Appendix B. 

3.9. Performance Standards 
The minimum performance standards will be achieved, measured, and recorded in an as-built 
report and submitted to the USACE Galveston District within 18 months of the first Project impacts 
in jurisdictional areas:  

 Presence of stable, functioning hydrologic restoration features (proof via photographic 
documentation). 

 Baseline measurements demonstrating the areal cover of targeted exotic/invasive in the 
herbaceous and the tree or shrub strata will be conducted prior to site improvements.  

 Measurements demonstrating how the areal cover of targeted exotic/invasive in the 
herbaceous stratum has been reduced from the baseline condition.  

 Measurements demonstrating how the areal cover of targeted exotic/invasive species in the 
tree or shrub strata has been reduced from the baseline condition. 

The performance standards are shown in Table 4. 

Table 4. Performance Standards 

Attribute Monitoring Year 

Year 1 Year 2-4 Year 5 

Thin Layer 
Placement 

Marsh EL =+1.25 to +1.75 
and 10% aerial coverage of 
recovered native emergent 
wetland vegetation 

Marsh EL = +1.0 to +1.5 and 40% 
aerial coverage of recovered 
native emergent wetland 
vegetation 

Marsh EL = +1.0 to +1.25 and 
70% aerial coverage of 
recovered native emergent 
wetland vegetation 

Hydrologic 
Enhancement 

Restoration of depressions 
within 10% of target 
elevations 

Restoration of depressions within 
20% of target elevations 

Decreased duration of 
inundation within the 
restored depressions 

Wetland 
Planting  
(4.26 acres) 

A minimum of 50% aerial 
coverage of facultative or 
wetter plant species 

A minimum of 60% aerial coverage 
of facultative or wetter plant 
species 

A minimum of 70% aerial 
coverage of facultative or 
wetter plant species 
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Restored 
Wetland  
(5.74 acres) 

Ground surface elevations 
must be conducive to the 
rehabilitation of high 
marsh vegetation and
 the 
maintenance of hydric soil 
characteristics. 

Meet USACE wetland criteria 

Targeted 
Invasive 
Species 
control 

Less than 5% of aerial 
coverage of the targeted 
herbaceous stratum and/or 
10% of aerial coverage 
total 

Maintain less than 5% of aerial coverage of the targeted 
herbaceous stratum and/or 10% of aerial coverage total 

 

3.10. Monitoring Requirements 
Monitoring reports (5-year minimum) will be produced on an annual basis in accordance with the 
USACE RGL 08-03 monitoring and reporting requirements (U.S. Army Corps of Engineers, 2008). 
Monitoring reports will be concise and provide sufficient information to describe the site conditions 
and whether the PRM is meeting its performance standards. The report will include a narrative that 
provides an overview of site conditions and function, comparison to site conditions at the 
Sweetwater Preserve reference site, maps and photographs to illustrate site conditions, and 
quantitative assessment of overall Project success. Photographs will be formatted to print on a 
standard 8.5x11 sheet of paper (maximum 2 photos per page), dated, and clearly labelled with the 
direction from which the photo was taken. Maps will show the location of the LWSR Project, habitat 
types, locations of photographic reference points, and/or features pertinent to the LWSR Project. 
Additional components of the report are: 

 Name of the party conducting the monitoring and the date(s) of inspection. 

 A brief description, including dates, of any management activities taken place on the site. 

 A brief description as to whether the site is developing as expected, including a description of 
the effects resulting from extreme weather events (e.g., named tropical event, drought, severe 
freeze). 

 Presence of stable, functioning hydrologic restoration features (proof via photographic 
documentation). 

 If performance standards are not being met, identify the reason(s) is not meeting performance 
standards and description of any proposed adaptive management actions to correct these 
issues. 

To determine the post-transplant aerial coverage of planted wetland vegetation random plots in 
each habitat type within Project area, plots established during the initial 6-month post-transplant 
monitoring event and surveyed during the 1-year post-transplant. Field data, and representative 
photographs will be collected at each sample plot location. At each sample plot, the aerial coverage 
and species composition of wetland vegetation will be determined within a 1-meter quadrat. 
Additionally, since the mitigation project potentially provides coastal wildlife habitat, wildlife 
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utilization of the mitigation area will be monitored. Wildlife observations will be noted during 
normal monitoring activities taking place during the 6-month and annual surveys. 

3.10.1. On-Site Mitigation Area: Thin Layer Placement Marsh 
Nourishment 

A survey of the thin placement area will be performed within 60 calendar days following the initial 
TLP effort. This is to ensure all containment structures, silt booms, silt fencing, and/or coir logs, 
remain in position. If after one year from the TLP activity the Site does not have at least 10% aerial 
coverage of targeted vegetation, those area that are not vegetated will be planted to meet 10% 
aerial coverage. If after four years from the initial TLP activity the Site does not have at least 40% 
aerial coverage of targeted vegetation, those area that are not vegetated will be planted to meet 
40% aerial coverage. If after five years from the initial TLP activity the Site does not have at least 
70% aerial coverage of targeted vegetation, those area that are not vegetated will be planted to 
meet 50% aerial coverage.  If optimal seasonal requirements for planting targeted species are not 
suitable when planting would be required, the USACE must approve a planting schedule. In addition 
to the initial survey report at 60 days, progress reports will be submitted to the USACE Chief of 
Compliance Galveston regulatory Branch at 1 year and 1-year intervals for the next 4 years (5 year 
total) following the initial activity or subsequent replanting efforts. 

3.10.2. Off-Site Mitigation Area: TNI Investment Property on 
Gangs Bayou 

A transplant survival survey of the planted area will be performed within 60 calendar days 
following the initial planting effort. If at least 50% survival of transplants is not achieved within 60 
calendar days of planting, a second planting effort will be completed with 60 calendar days of 
completing the initial survival survey. If optimal seasonal requirements for replanting targeted 
species are not suitable when replanting would be required, the USACE must approve a re-planting 
schedule. 

Written reports detailing plant survival will be submitted to the USACE Chief of Compliance 
Galveston Regulatory Branch within 30 calendar days of completing the initial survival survey and 
any subsequent replanting effort. If after one year from the initial planting effort (or subsequent 
planting effort) the Site does not have at least 50% aerial coverage of targeted vegetation, those 
area that are not vegetated will be replanted using the original planting specifications. If after three 
years from the initial planning effort (or subsequent planting efforts) the area does not have at least 
70% aerial coverage of targeted vegetation, those areas that are not vegetated will be replanted 
using the original planting specifications. In addition to the initial survey report at 60 days, 
progress reports will be submitted to the USACE Chief of Compliance Galveston regulatory Branch 
at 1 year and 1-year intervals for the next 4 years (5-year total) following the initial transplanting 
effort or subsequent replanting efforts. 
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3.10.3. Off-Site Mitigation Area: Galveston County Beach 
Pocket Park #4 

3.10.3.1. Hydrological Enhancement 
A survey of the filled artificial depressions will be performed within 60 calendar days following the 
initial fill. If after one year from the initial fill of the depressions the restoration is not within 10% of 
the targeted elevations, the depressions will be refilled to the targeted elevation and re-vegetated. If 
after four years from the initial fill of the depressions the restoration is not within 20% of the 
targeted elevations, the depressions will be refilled to the targeted elevation and re-vegetated. If 
after five years the Site does not show a decreased duration of inundation within the restored 
depressions, fill will be added to those areas to bring them to the target elevations and be re-
vegetated. Vegetative plantings will be monitored as stated within the wetland planting section 
below. 

3.10.3.2. Wetland Planting 
A transplant survival survey of the planted area will be performed within 60 calendar days 
following the initial planting effort. If at least 50% survival of transplants is not achieved within 60 
calendar days of planting, a second planting effort will be completed with 60 calendar days of 
completing the initial survival survey. If optimal seasonal requirements for replanting targeted 
species are not suitable when replanting would be required, the USACE must approve a re-planting 
schedule. 

Written reports detailing plant survival will be submitted to the USACE Chief of Compliance 
Galveston Regulatory Branch within 30 calendar days of completing the initial survival survey and 
any subsequent replanting effort. If after one year from the initial planting effort (or subsequent 
planting effort) the Site does not have at least 50% aerial coverage of targeted vegetation, those 
area that are not vegetated will be replanted using the original planting specifications. If after three 
years from the initial planning effort (or subsequent planting efforts) the area does not have at least 
70% aerial coverage of targeted vegetation, those areas that are not vegetated will be replanted 
using the original planting specifications. In addition to the initial survey report at 60 days, 
progress reports will be submitted to the USACE Chief of Compliance Galveston regulatory Branch 
at 1 year and 1-year intervals for the next 4 years (5-year total) following the initial transplanting 
effort or subsequent replanting efforts. 

3.10.3.3. Targeted Removal of Non-desirable Species 
An invasive species survival survey of the treated areas will be performed within 60 calendar days 
following the initial treatment. This is to ensure that the targeted species are responding to the 
specified treatments. If at least 50% survival of targeted invasive species has occurred within 60 
calendar days of treatment, a second round of treatment will be completed with 60 calendar days of 
completing the initial survival survey. If after one year from the initial treatment less than 5% of 
aerial coverage in the herbaceous stratum and/or less than 10% of total aerial coverage is not 
achieved, the Site will receive a round of treatment targeting the species that remain. Throughout 
the following four years the Site will be maintained to the set performance standards.  
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3.11. Long-term Management Plan 
3.11.1. Mitigation Area: Thin Layer Placement Marsh 

Nourishment and TNI Investment Property on Gangs 
Bayou 

Management and implementation of the PRM on these properties will be conducted through TNI 
Investments, LTD which will also be the entity responsible for executing all aspects of the 
mitigation at these properties, including meeting the performance standards, and providing for all 
financial assurances for short term and long term and management of the PRM on the Property. TNI 
Investments, LTD will be responsible for all maintenance and management activities required for 
the PRM through the documented attainment of success criteria set forth within the performance 
standards and then in accordance with the long-term management phase requirements. This 
section outlines the specific management activities that may be undertaken to ensure the PRM 
performs as planned. These activities will be minimal as the PRM is anticipated to be self-sustaining 
wetlands with management activities limited primarily to items such as inspections, controlling 
targeted invasive species (e.g., spot herbicide treatments), and boundary maintenance. Regularly 
scheduled site visits from the selected easement holder will identify areas of concern. When 
necessary, corrective actions will be taken at the expense of TNI Investments LTD. 

3.11.1.1. Vegetation Management 

Long‐term vegetation management practices such as mechanical vegetation control, selective 
herbicide treatments, prescribed burning, and temporary plantings intended to suppress targeted 
invasive or weed species or to stabilize exposed soil are valuable management tools currently 
practiced with experienced personnel with proper equipment that is presently on-site at the 
Sullivan Ranch. As such, these tools offer flexibility in initiating appropriate adaptive management 
strategies, when needed. 

3.11.1.2. Targeted Invasive Species Control 

TNI Investments, LTD will employ biological, manual, mechanical, physical, and/or chemical control 
methods based on the best management practices for the target species. Integrating these 
approaches will help control targeted invasive species, prevent ecological damage within the site, 
and decrease incidental export of these species to neighboring sites. Regardless of the techniques 
employed, the focus will be to use the least ecologically damaging option available that will 
effectively achieve the management objectives specified. 

3.11.2. Off-Site Mitigation Area: Galveston County Beach 
Pocket Park #4 

TNI Investments LTD will be responsible for all maintenance and management activities required 
for the PRM through the documented attainment of success criteria set forth within the 
performance standards and then in accordance with the long-term management phase 
requirements. This long-term management plan will ensure the site will be managed to preserve 
wetlands at the PRM. Regularly scheduled site visits from the easement holder (Galveston County) 
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will identify areas of concern. When necessary, corrective actions will be taken at the expense of 
TNI Investments LTD. 

3.12. Adaptive Management Plan 
While the Mitigation Plan is designed to give the PRM the best chance of being restored to natural 
conditions found in each respective area, it is important to recognize the potential need for and 
allow for adaptive management actions to help the on-site habitat thrive as healthy wetlands. In the 
event the PRM is not meeting the Performance Standards or desired ecological functions, TNI 
Investments LTD will act to correct the issue. Situations which TNI Investments LTD would act to 
correct include but are not limited to the following: 

 Planting counts fall below the required minimum aerial coverage (depending on Performance 
Standard) – TNI Investments LTD would replant or perform supplemental planting to meet 
Performance Standard requirement. Plant species from the approved planting list would be 
brought in and planted to raise planting counts to meet the performance standards. 

 Improve or re-install protective measures for plant stabilization. 

 Improve or refill to the targeted elevation for hydrologic remediation. 

In the event of a deficiency, the permittee or their agent shall provide a notice to the USACE 
Galveston District. The notice will include an explanation for the deficiency and will outline specific 
practices and measures that will guide decisions for revising the Mitigation Plan if needed. If the 
USACE Galveston District determines that the selected PRM is not in compliance with the terms and 
intent of this plan, the USACE Galveston District will provide written notice to the permittee that 
includes a detailed description of the non-compliance determination. The permittee shall submit a 
written adaptive management plan to the USACE Galveston District for review and approval within 
forty-five (45) days of receiving written notice of non-compliance. The adaptive management plan 
shall identify the cause of the non-compliance, the necessary remedial measures, and a timeline for 
implementing said measures to bring the selected PRM into compliance.  

3.13. Financial Assurances 
The total financial exposure for construction and establishment of PRM is $744,666.77 as of the 
date of this mitigation plan. Final costs will be determined as part of final design. The construction 
and establishment financial assurance is provided by letter of credit (see Appendix H). The 
construction cost estimate with 15% contingency adjustment at Year 0 is $488,343.02. The 
vegetation re-establishment cost estimate for Year 1 through Year 5 is $256,323.75 with an annual 
2.45% inflationary cost adjustment. To provide financial assurance protection during construction 
(Year 0) and establishment (Year 1 through Year 5) and per 33 CFR 332.3(n), a letter of credit is 
provided in Appendix H that demonstrates TNI Investments, LTD has the funds to protect the PRM 
mitigation assets in the event of non-compliance or PRM failure and to ensure that sufficient funds 
are available to a third party. Casualty insurance or other permissible financial assurance methods 
per 33 CFR 332.3 may be utilized to ensure funding for revegetation efforts. 
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Thin Layer Placement Case 
Studies in the United States 
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Wetland Delineation Report 
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iHGM Summary Data for Impacts 
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iHGM Data for PRM Baseline and 
Functional Lift 
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