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1.0 Introduction and Purpose 

The Deepwater Horizon (DWH) oil spill settlement in 2016 provides the Natural Resource 
Damage Assessment (NRDA) Trustees (Trustees) up to $8.8 billion, distributed over 15 
years, to restore natural resources and services injured by the spill. As described in the 
DWH oil spill Final Programmatic Damage Assessment and Restoration Plan and Final 
Programmatic Environmental Impact Statement (PDARP/PEIS; DWH NRDA Trustees, 2016), 
the Trustees selected a comprehensive, integrated ecosystem approach to restoration. The 
PDARP/PEIS considers programmatic alternatives, composed of Restoration Types, to 
restore natural resources, ecological services, and recreational use services injured or 
lost as a result of the DWH oil spill incident. As shown in the PDARP/PEIS, the injuries 
caused by the DWH oil spill affected such a wide array of linked resources over such an 
enormous area that the effects must be described as constituting an ecosystem-level 
injury. The PDARP/PEIS and information on the settlement with BP Exploration & 
Production, Inc. (called the Consent Decree) are available at the Gulf Spill Restoration 
website.   

Given the unprecedented temporal, spatial, and funding scales associated with the DWH 
oil spill restoration effort, the Trustees recognized the need for robust Monitoring and 
Adaptive Management (MAM) to support restoration planning and implementation. As 
such, one of the programmatic goals established in the PDARP/PEIS is to “Provide for 
Monitoring, Adaptive Management, and Administrative Oversight to Support Restoration 
Implementation” to ensure that the portfolio of restoration projects provides long-term 
benefits to natural resources and services injured by the spill (Appendix 5.E of the 
PDARP/PEIS). This framework allows the Trustees to evaluate restoration effectiveness, 
address potential uncertainties related to restoration planning and implementation, and 
provide feedback to inform future restoration decisions.    

The Trustees also established a governance structure that assigned a Trustee 
Implementation Group (TIG) to each of the eight designated Restoration Areas, including 
the Open Ocean (OO) Restoration Area. Each TIG makes restoration decisions for the 
funding allocated to its Restoration Area and is also responsible for identifying MAM 
priorities for its respective TIG. The OO TIG includes the four federal Trustee agencies: U.S. 
Department of Commerce, represented by the National Oceanic and Atmospheric 
Administration (NOAA); U.S. Department of the Interior (DOI); U.S. Department of 
Agriculture (USDA); and U.S. Environmental Protection Agency (EPA). It is responsible 
for restoring the natural resources and services within the OO Restoration Area that were 
injured by the DWH oil spill and associated spill response efforts.    
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The DWH Trustees opened a publicly available Administrative Record for the NRDA of the 
DWH oil spill, including restoration planning activities, concurrently with publication of the 
2010 Notice of Intent (pursuant to 15 CFR § 990.45). DOI is the lead federal Trustee 
for maintaining the Administrative Record, which can be found at 
http://www.doi.gov/deepwaterhorizon/adminrecord. This administrative record is used by 
the OO TIG to provide the public with information about DWH restoration planning, 
including MAM activities. Additional information is also provided at 
http://www.gulfspillrestoration.noaa.gov. Information about restoration projects and MAM 
activities, including any data and/or analyses produced and annual reports, are made 
publicly available via the Data Integration Visualization Exploration and Reporting portal 
(DIVER), https://www.diver.orr.noaa.gov/web/guest/deepwater-horizon-nrda-data.       

To articulate its approach to MAM, the OO TIG released its MAM strategy in April 2019 and 
revised it in June 2020 (OO TIG 2020). The strategy describes the TIG’s responsibilities, 
goals, and priorities for the use of the OO Restoration Area MAM allocation. Three goals 
were identified for the use of OO MAM funds: the evaluation of outcomes of the OO 
restoration effort across the portfolio of OO projects, the identification and filling of data 
gaps that affect the OOTIG’s ability to meet and/or evaluate progress toward restoration 
goals for OO resources, and the identification of benefits and outcomes from OO 
restoration activities to resource, cross-resource, and ecosystem restoration across the 
northern Gulf of America. The strategy also identifies three priorities for OO MAM: 
evaluation of restoration progress, identification of threats, and assessment of focal 
species and important habitats. In addition to MAM goals and priorities, the strategy also 
describes the TIG’s process to develop and release MAM Activities. MAM Activities are 
projects or other MAM efforts (e.g., monitoring, modeling, data collection, research) 
developed to address identified MAM priorities.    

This MAM Activity Implementation Plan (MAIP) describes the activity “Trophic Connectivity 
Between Coastal and Open Ocean Ecosystems,” which will evaluate habitat restoration 
benefits for fish and water column invertebrates (FWCI), one of the restoration types 
under the OO TIG. This document provides details on how the MAM Activity will be 
implemented, the activity’s applicability to the OOMAM Strategy, and consistency with the 
programmatic alternative selected by the Trustees in the PDARP/PEIS.    

This activity will quantify the primary production from Wetlands, Coastal, and Nearshore 
Habitat restoration that supports open ocean fish and water column invertebrates injured 
by the DWH oil spill through connections between the inshore, nearshore, and open ocean 
food webs. First, the activity will develop a trophic connectivity monitoring plan, focusing 
on Gulf geographies where substantial coastal restoration is occurring and identifying the 
data needed to demonstrate contributions of nearshore production to open ocean 
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ecosystems, using offshore fish and invertebrates as an example target resource group. 
The activity will also include implementation of a test case focused on Chandeleur Islands 
restoration, using previously reported stable isotope values and obtaining new values from 
previously collected and preserved samples, to quantify the contribution of coastal 
production to open ocean species. Data collected by this activity will allow for a more 
comprehensive evaluation of the benefits of restored habitats to injured species. 

2.0 MAM Activity Description 

2.1 Background 

The Deepwater Horizon Trustees are conducting large-scale habitat restoration to address 
habitat injuries resulting from the oil spill. Habitat restoration is also expected to contribute 
to compensating for injuries to Fish and Water Column Invertebrates (FWCI). The 
PDARP/PEIS specifically identifies the Wetland, Coastal, and Nearshore Habitats (WCNH), 
Submerged Aquatic Vegetation (SAV), Oyster, and Mesophotic and Deep Benthic 
Communities (MDBC) Restoration Types as habitat restoration-based contributors to FWCI 
restoration. Similarly, habitat restoration conducted under the Habitat Projects on 
Federally Managed Lands, Water Quality, and Nutrient Reduction Restoration Types may 
also contribute to improved FWCI habitat conditions and productivity. Habitat restoration 
for FWCI can also result in co-benefits to other OO restoration types and species, including 
sea turtles and Gulf sturgeon. For example, the PDARP/PEIS calls for conservation and 
protection of Gulf sturgeon habitats in riverine systems used for spawning. A better 
understanding of how coastal and nearshore habitat derived production contributes to 
fishes and other co-benefactors, especially those utilizing open ocean ecosystems, will 
facilitate assessment of the cumulative benefits of multiple DWH habitat restoration 
efforts. Quantifying these contributions would characterize the extent to which habitat 
restoration efforts lead to an increase in productivity for living coastal and marine 
resources injured by the oil spill. 

Inshore habitat restoration leads to increased productivity, not only within the location 
where the activity takes place, but in adjacent areas as well. For example, this increased 
production is available to transient FWCI species utilizing restored inshore or nearshore 
habitats at specific life stages (typically juveniles: see Able 2005); these organisms and 
their concomitant production are then available as prey to higher trophic levels. If this 
predation occurs in nearshore or offshore waters, then the inshore habitat has indirectly 
supported open ocean productivity. This concept of linking inshore primary production to 
open ocean consumption, and thus a productivity subsidy, by a series of predator-prey 
relationships is termed ‘trophic relay’ (Kneib 1997, 2000; Heck et al. 2008; Nagelkerken 
2009). This horizontal trophic transfer among habitats via food web connectivity can yield 
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high productivity subsidies to the offshore northern Gulf. Nelson et al. (2013) estimated 
pinfish (Langodon rhomboides) represented 23% of the total nitrogen available to upper 
trophic levels in the offshore northeastern Gulf. This scale of impact demonstrates the 
importance of trophic connectivity pathways that support open ocean productivity. 

An extensive literature review of predator-prey relationships among Gulf species and 
functional groups found that ‘Inshore and Nearshore Fishes’ made considerable 
contributions to the diets of offshore species and groups, such as reef (e.g.,  gag grouper 
[Mycteroperca microlepis], scamp [Mycteroperca phenax], red grouper [Epinephelus 
morio], vermillion snapper [Rhomboplites aurorubens], red snapper [Lutjanus 
campechanus]) and pelagic fishes (e.g.,  king mackerel [Scromberomorus cavalla], little 
tunny [Euthynnus alletteratus], yellowfin tuna [Thunnus albacares], greater amberjack 
[Seriola dumerili], and other jacks, billfishes, and tunas) (Tarnecki et al. 2016). While the 
use of gut content studies is a reliable method to identify species-specific predator-prey 
interactions, the use of stable isotope analyses (SIA) can complement this approach, 
integrating diet information over time, including dietary changes that occur throughout 
their life cycles. One limitation of stomach content studies is their reliance on collecting 
sufficient samples for analysis; this inherently relies on fishes’ behavior (e.g., timing of 
foraging activity vs. when the specimen was caught) and only reveal current diet depending 
on the recent (~24 hours or less) foraging activity of a specimen.   

While also exhibiting its own limitations, SIA, especially across different morphological 
structures and/or tissues (e.g., fish eye lenses, otoliths, muscle tissue, and gonads), can 
provide insight into the relative contribution of different basal primary production sources 
to an organism's growth, including information on different processes (e.g., gonadal 
maturation) or periods. For example, Nelson et al. (2012) reported that gag grouper on 
Northwest Florida reefs as far as 90 kilometers from seagrass beds incorporated an 
average pf 18.5-25% of their muscle biomass from these habitats. This was likely due to 
spawning migrations of seagrass-associated species, especially pinfish, making them 
vulnerable to predation by open ocean species. Furthermore, the authors hypothesized 
that the timing of these migrations facilitated gag productivity based on contributions of 
seagrass-habitat derived carbon and nitrogen to gag gonad maturation (Nelson et al. 2012). 
Additional studies point to trophic transfer of salt marsh production, accounting for 20 to 
23% of seagrass consumers basal production, even when seagrass communities are more 
isolated from salt marsh habitats (Plumlee et al. 2020). For example, red drum migrating 
between inshore coastal marshes and seagrass beds further offshore (e.g., the Chandeleur 
Islands) would likely demonstrate trophic connections to both ecosystems. Other studies 
point to changing habitat use during species’ life cycles; smaller predatory reef fishes often 
exhibit changes in isotopic signatures with size (as a proxy for age), reflecting juvenile 
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residency at inshore/nearshore habitats such as seagrasses and subsequent emigration to 
offshore waters (Verweij et al. 2008). 

While a few exemplary studies exist, developing an improved and more comprehensive 
understanding of trophic transfer and relay to open ocean ecosystems would allow for 
quantification of the contribution of inshore and nearshore habitat restoration to the 
greater northern Gulf ecosystem and assessment of the extent to which inshore and 
nearshore habitat restoration contributes to restoration for offshore injured FWCI species.  
It is important to conduct location-specific assessments given that local abiotic factors 
(e.g., tidal regime) can influence the pathways and relative contributions of 
inshore/nearshore habitat contributions to transient predators foraging in them (Ziegler et 
al. 2019). The goal of this MAM Activity is to quantify contributions of restored inshore and 
nearshore habitats (e.g., marshes, seagrasses, etc.) to open ocean FWCI productivity. 
Where possible, the contributions of specific habitat restoration actions (i.e., projects) may 
be assessed; however, this will likely be more difficult to demonstrate. This goal will be 
achieved by meta-analysis of existing literature combined with re-analysis of previously 
collected samples retained by scientists from prior efforts. To the extent possible, this MAM 
Activity will leverage these existing data sources; where necessary, additional newly 
collected data will provide SIA information for particular species and/or life stages for 
which sufficient stable isotope values are not available. This MAM Activity will obtain tissue 
samples from ongoing monitoring efforts for analysis; no field work will be conducted 
under this MAIP. Planning and data discovery will identify three to five (3-5) geographies 
around the Gulf, associated target species, infrastructure leverage opportunities, and 
associated budgets for future quantification of inshore and nearshore habitat restoration 
contributions to northern Gulf open ocean species. An initial focus on the Chandeleur 
Islands will identify and characterize contributions of seagrass to surrounding Gulf 
ecosystems and create the framework for implementing this analysis for the other selected 
Gulf geographies.  

Beyond the immediate assessment of restored habitat benefits to northern Gulf food webs, 
the outputs from this MAM Activity will contribute to the OO TIG Open Ocean Ecosystem 
Modeling MAM Activity. The selection of geographies for this project will also be 
coordinated with the OO TIG Spatial Connectivity of Restored Habitats by Open Ocean 
Living Marine Resources MAM Activity to leverage different lines of evidence investigating 
ecosystem benefits of habitat restoration. Future ecosystem modeling efforts that may be 
used to assess restoration outcomes, such as the integration of SIA and gut contents 
studies, (Hernvann et al. 2021), may also benefit from this project. The outcomes of this 
MAIP could be used to update ecosystem modeling predator-prey matrices to help further 
quantify habitat contributions to northern Gulf productivity. This approach will be used in 
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the Chandeleur Islands case study, as the results of this MAM Activity, to the extent 
practicable, will be integrated with gut anticipated contents and ecosystem modeling 
efforts that may be funded by the Louisiana TIG. 

The OO TIG MAM Strategy identifies a number of MAM Priorities to promote effective 
restoration of resources and evaluation of restoration outcomes. This MAM Activity would 
address two of the three MAM Priorities, and a number of information needs associated 
with each Priority:   

1. Evaluate Restoration Progress  

a. Assessing appropriate indicators of progress toward OO restoration goals and 
objectives  

b. Cumulative effects of multiple projects on targeted OO resources  

c. Indirect impacts of restoration actions on non-targeted OO resources  

2. Assess Focal Resources and Important Habitats  

a. Locations and environmental characteristics of important breeding, foraging, 
nursery, or migratory habitats and areas of high productivity and/or biodiversity, 
including their variability in space and time  

By implementing this MAM Activity, the OO TIG would provide data to evaluate restoration 
progress by assessing trophic connections among focal resources and important habitats 
for multiple draft OO TIG Ecosystem-level Objectives including:  

a. Enhance connectivity and reduce fragmentation among important habitats (feeding, 
breeding, and refuge habitats, migration corridors, biological hotspots, mobile and 
transient habitats including water column habitats) for areas important to multiple 
restoration types  

b. Increase energy and nutrient flow among habitats (between onshore and offshore 
habitats)  

c. Increase available biomass of important prey species to provide indirect benefits to 
injured species  

d. Increase production of injured open ocean species through increasing important 
habitat quality and quantity (including mobile and transient habitats, migrations 
corridors, spawning areas, and biological hotspots)  

This MAM Activity would also address the topic of food source information relevant to OO 
species. To the extent practicable, this MAM Activity will incorporate, leverage, and/or 
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contribute to a number of ongoing and/or planned OO TIG restoration projects and MAM 
Activities (e.g., Coastal Restoration Effects on Inshore, Nearshore, and Offshore Ecological 
Condition [PID 357 ] and the Chandeleur Islands Fisheries Engagement and Restoration 
[CIFER] Project [PID 399]). Further description of this MAM Activity’s implementation is 
described below. 

  2.2 Task Descriptions 

This MAM Activity is organized as two Tasks. The first task will include planning, 
implementation, and analysis of stable isotopes and food webs of the Chandeleur Islands 
ecosystem. This location offers many opportunities to leverage restoration and monitoring 
activities associated with the Joint Restoration Plan #1 Chandeleur Islands Restoration 
Plan (DWH LA and OO TIGs 2025). This location will serve as a pilot phase to test this SIA 
approach and determine if it should be expanded to other Gulf habitat restoration 
geographies. The second task, to be conducted concurrently with the first, is to develop a 
Trophic Connectivity Assessment Plan focused on identifying three to five (3-5) geographies 
in addition to the Task 1 Chandeleur Islands pilot. This Plan will serve as the foundation for 
a future proposed activity for implementation of this SIA approach to quantify relative 
contributions of other habitats to inshore, nearshore, and open ocean food webs at 
locations beyond the Chandeleur pilot. These tasks are described in more detail below. It is 
anticipated that the OO TIG would review the Task 2 Trophic Connectivity Assessment Plan 
in support of its decision to implement a subsequent MAIP that would implement this Plan. 

2.2.1 Task 1: Plan and Implement Chandeleur Islands Pilot Task 1 

The Objective of Task 1 would be to implement the Chandeleur Islands Pilot assessment to 
evaluate the relative contributions of inshore and nearshore habitats to Chandeleur Islands 
food webs to quantify restoration contributions to project footprint and adjacent northern 
Gulf FWCI communities’ productivity. Task 1 would initiate the first trophic connectivity 
assessment and would demonstrate the feasibility of implementing a larger (additional to 
the 3 to 5 geographies described in 2.2.2 below) DWH Trophic Connectivity Assessment 
Plan.  Trophic connectivity between Chandeleur Islands nearshore SAV and WCNH 
adjacent offshore systems (Hayes 2021) and from adjacent offshore areas (Dillon et al. 
2022) would be assessed by analysis of existing stable isotope information. These existing 
data only include d13C and d15N stable isotopes; however, the tissues from prior studies 
were archived and are thus available for d34S analysis. The inclusion of d34S would improve 
understanding of dietary changes associated with differing primary production sources, 
especially with respect to their changes relative to shifts in the distribution and/or habitat 
affinity of focal species throughout their life cycles (Raoult et al 2024). No field activities 
will be conducted under this MAM Activity; new data will be collected via re-analysis of 

https://www.gulfspillrestoration.noaa.gov/project?id=357
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existing archived samples or of new materials supplied by other projects where field work 
impacts were evaluated during their project development and approval. Laboratory 
activities associated with this MAM Activity will include re-analysis of existing samples or 
the laboratory analysis of donated new materials. Analysis of the updated and combined 
datasets would allow for identification of data gaps associated with individual species 
and/or their life stages that could be filled with new stable isotope analyses of specimens 
retained during Chandeleur Islands restoration project-associated FWCI monitoring for 
nearshore samples and/or with opportunistic samples obtained from other sources, such 
as Southeast Area Monitoring and Assessment Program (SEAMAP) cruises, for offshore 
samples. This effort would lead to improved dietary stable isotope mixing models, whose 
output would improve understanding of life-stage specific habitat contributions to the 
productivity of focal species. These models would also contribute to ecosystem modeling 
aimed at estimating productivity associated with habitat restoration. Regular working group 
meetings throughout the implementation of this task will ensure clear communication 
within the project team and that steady progress is made during implementation of this 
task. Potential subject matter experts, including academic scientists and federal resource 
managers, have already been identified as likely project implementation partners. It is 
likely that more partners and data sources will be identified during MAM Activity 
implementation. 

2.2.2 Task 2: Develop DWH Trophic Connectivity Assessment Plan  

The objective of Task 2 is to develop a Trophic Connectivity Assessment Plan, including 
developing estimated budgets, to implement trophic connectivity monitoring and 
evaluation at three to five (3-5) additional geographies throughout the northern Gulf. 
Selection will focus on geographies where considerable DWH NRDA habitat restoration 
investments have been made and overlap with available historic monitoring data. 
Sufficient habitat restoration activities in the geographies would be a primary, necessary 
condition to demonstrate trophic connectivity between restoration in the estuary/inshore 
system and open ocean habitats. The selection of geographies will also consider how the 
resulting trophic connectivity information could be leveraged in future efforts. For example, 
geographies where ecosystem models currently exist could benefit from additional food 
web parameterization and modeling and thus could lead to future efforts to quantify the 
connections between inshore/nearshore productivity to that offshore. Logistical and 
budgetary considerations will also need to be considered; for example, implementing this 
evaluation approach at additional geographies may be contingent on the availability of 
existing tissue samples that could be leveraged or if considerable new tissue collection 
would be needed to maximize evaluation success at a particular location. 
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Once a project subject matter expert team is organized, the first step in developing the 
DWH Trophic Connectivity Assessment Plan would be to concurrently work to clearly 
articulate the goals of the monitoring activities at specific locations, tabulate the number 
and types of DWH habitat restoration projects at potential locations, and identify relative 
monitoring leverage opportunities at each location. As a preliminary step, a request for 
input will be made of the OO TIG so that TIG priorities can be incorporated early in the 
planning process. At this stage, the project team will work with the OO TIG Trustees to 
identify the specific questions that will be addressed by the DWH Trophic Connectivity 
Assessment Plan, define the selection criteria for the additional geographies, and identify a 
preliminary list of potential focal species that best represent the trophic pathways 
recognized to facilitate inshore and nearshore productivity to open ocean ecosystems. This 
process would consider and incorporate existing selection of resources, such as the FWCI 
Strategic Plan (OO TIG 2022) and the OO TIG Conceptual Model to Inform OO Ecosystem 
Indicators (PID 335) MAM Activity. Species and or organismal groups selection would also 
consider the types of habitat restoration activities that are being assessed, relationships 
with those habitat types, and availability of existing samples/data.  With selection of focal 
species, a targeted review and synthesis of existing data will be conducted to provide 
information on the trophic relationship between coastal and nearshore habitats and 
offshore fish and invertebrate species (e.g. stable isotopes, gut contents). This review will 
help narrow the scope of the project by refining the underlying science questions and the 
extent to which existing data, or re-analysis of existing samples to obtain new data, can 
address them. For example, existing data or samples of specific tissues for re-analysis 
need to be evaluated to address questions about timing of habitat-production subsidies 
since stable isotope turnover rates vary by tissue type and thus can provide different 
indications of spatiotemporal habitat use and basal sources of productivity (Nelson et al. 
2012, Vecchio et al. 2021).   

The information compiled through the data synthesis effort will be used to develop and 
conduct a virtual workshop with regional experts to support the development of the DWH 
Trophic Connectivity Assessment Plan. The workshop would help gather input on potential 
locations and refine the locations list with information (leverage opportunities, alignment 
with state initiatives, etc.) provided by various stakeholders. This workshop would also 
identify both existing data and data gaps that need to be filled to demonstrate and help 
quantify inshore and nearshore habitat productivity contributions to open ocean fish and 
invertebrate focal species at specific locations. The refined list of potential locations would 
then be submitted to the OO TIG for discussion and TIG selection of three to five (3-5) 
geographies around the Gulf for implementing additional trophic connectivity monitoring 
projects. An important consideration for selecting additional geographies would be the 
amount of leverage and total budget required to implement the planned activities at that 

https://www.gulfspillrestoration.noaa.gov/project?id=335
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location; at this decisional step, a preliminary budget will also be provided to the OO TIG as 
reasonable total estimate of implementation costs at the proposed locations. Once OO 
TIG has finalized selection of the additional geographies, a finalized budget will be 
developed and incorporated into the Plan.  It is anticipated that the after completion of 
Task 2, the OO TIG   will review the Trophic Connectivity Assessment Plan in support of 
deliberations regarding the development of a subsequent MAIP that implements the Plan. 
As the Implementing Trustee, NOAA would coordinate with the State Trustees to help the 
OO TIG select geographies to include in the DWH Trophic Connectivity Assessment Plan. 
Regular working group meetings throughout the implementation of this task will ensure 
clear communication within the project team and that steady progress is made during 
implementation of this task. As a product, the DWH Trophic Connectivity Assessment Plan 
would identify three to five (3-5) geographies, focal species, and data availability and/or 
needs to complete the evaluations and would be the basis for a future MAM Activity. 
Development of the Plan will not include new data collection or field work, but rather 
identification and assimilation of data useful for planning the additional assessments. 
Potential subject matter experts, including academic scientists and federal resource 
managers, have already been identified as likely project implementation partners. It is 
likely that more partners and data sources will be identified during MAM Activity 
implementation. 

2.3 Outputs and Their Use 

Products from this MAM Activity include:  

• Task 1:   

o A monitoring plan detailing the activities and methods to be conducted to 
implement the Chandeleur Islands Pilot 

o Aggregated SIA data set from the Chandeleur Islands Pilot 

o A report describing the methods, synthesis, and conclusions of the Chandeleur 
Islands Pilot, including quantification of the direct and indirect trophic contributions 
of Chandeleur Islands habitats and restoration actions to FWCI that inhabit 
adjacent nearshore and offshore areas 

o A peer-reviewed publication summarizing the methods, synthesis, and conclusions 
of the Chandeleur Islands Pilot  

• Task 2: 

o A Trophic Connectivity Assessment Plan detailing location and species selection 
criteria, selected geographies and focal species, summarizing existing data on 
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nearshore/offshore trophic connectivity, identifying data gaps, and detailing 
activities and products to support OO MAM Priorities  

o Aggregated Gulf-wide stable isotope data set from the data synthesis effort 

Given the existing data sources as well as multiple opportunities to leverage existing 
monitoring activities to provide new data as needed, the feasibility of this proposed activity 
is very high. These products will be used to quantify habitat restoration outcomes; 
specifically, quantifying the relative and, where possible, absolute contributions of 
Chandeleur Islands’ trophic contributions to FWCI utilizing adjacent nearshore and 
offshore ecosystems.  

2.4 Timeline 

This MAM Activity will be implemented over 3 years. Development of the DWH Trophic 
Connectivity Assessment Plan (Task 1) will occur primarily during the first year of the 
project; additional time may be needed to finalize analysis and reporting and thus may 
carry over into the second year of project implementation.  

It is anticipated that the Chandeleur Islands Pilot (Task 1) will be initiated concurrently with 
Task 2 during the first year of project implementation. However, the timing of Task 1 
completion may be affected by the Chandeleur Islands restoration project construction 
schedule since there is a potential for this MAM Activity to analyze newly obtained tissues 
collected via project-associated monitoring activities. Chandeleurs-specific data 
identification, collection, and laboratory analysis of existing stable isotope samples will 
occur during the first and second years of Task 1 implementation. Depending on the 
availability of existing data, additional samples may need to be incorporated into SIA during 
project year 2. Taking into consideration that additional data sources may be identified or 
that additional tissue samples may need laboratory analyses for specific species and/or 
life classes, the completion of Task 1 will be realized when data synthesis and reporting are 
complete within 3 years of initiation. In association with developing the DWH Trophic 
Connectivity Assessment Plan, a timeline will be developed to detail its implementation, 
which could begin following OO TIG approval.  

 CY27 CY28 CY29 

Task 1: Plan and Implement Chandeleur 
Islands Pilot 

   

Task 2: Develop DWH Trophic Connectivity 
Assessment Plan 
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2.5 Budget 

The total budget requested for this MAM Activity is $660,000. This includes costs 
associated with technical input and coordination, implementation, oversight and 
administrative costs, and a 10% contingency.  

Cost Category Cost Estimate 

Task 1: Plan and Implement Chandeleur Islands Case 
Study 

$200,000 

Task 2: Develop DWH Trophic Connectivity Assessment 
Plan 

$300,000 

Admin and Oversight $100,000 

Sub-total $600,000 

Contingency (10%) $60,000 

TOTAL ESTIMATED COST $660,000 

 

 

3.0 Roles and Responsibilities 

NOAA will be the Implementing Trustee for this MAM Activity. NOAA will coordinate with the 
OO TIG and provide overall direction and oversight, including administration of any 
contracts or cooperative agreements, completing compliance requirements, financial 
tracking, annual reporting, and DIVER data management. Project implementation will 
require the coordination of various internal and external partners by NOAA. 
Implementation of Task 1 of this MAM Activity will need to be coordinated with existing and 
planned restoration projects and MAM Activities, including: Chandeleur Islands Habitat 
Restoration (PID 398), Chandeleur Islands Fisheries Engagement and Restoration (CIFER) 
Project (PID 399), and Coastal Restoration Effects on Inshore, Nearshore, and Offshore 
Ecological Condition (PID 357). Task 2 coordination with the Coastal Restoration Effects on 
Inshore, Nearshore, and Offshore Ecological Condition (PID 357) MAM Activity will be 
important for selecting the additional evaluation geographies. This MAM Activity would also 
include considerable coordination with respect to identifying additional geographies for 
future food web-habitat restoration benefits assessment, including requesting input from 
DWH State Trustees. Substantial technical expertise already exists to carry out the 
activities described above. NOAA will coordinate external partners, including all associated 

https://www.gulfspillrestoration.noaa.gov/project?id=398
https://www.gulfspillrestoration.noaa.gov/project?id=357
https://www.gulfspillrestoration.noaa.gov/project?id=357
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contracting requirements, to leverage this existing expertise and ensure deliverables that 
address the objectives of this MAM Activity. 

 

4.0 Data Management and Reporting 

The DWH Trustees, as stewards of public resources under the Oil Pollution Act (OPA), will 
inform the public on the MAM Activity’s progress and performance. Therefore, NOAA will 
report the status of the proposed MAM Activity via the Data Integration, Visualization, 
Exploration, and Reporting (DIVER) Restoration Portal annually, as outlined in Chapter 7 of 
the PDARP/PEIS (DWH NRDA Trustees 2016). All reports and associated analyses and data, 
and other documentation created or compiled as part of this MAM Activity, including peer-
reviewed publications, will also be accessible through the DIVER Restoration Portal. 

Data storage and accessibility will be consistent with the guidelines in Section 3.1.3 of the 
MAM Manual (DWH NRDA Trustees 2021). A data management plan that addresses data 
acquisition, processing, quality control, security, access, and archival will be developed as 
part of the implementation of this activity. In the event of a public records request related 
to data and information that are not already publicly available, the Trustee to whom the 
request is addressed would provide notice to the other OO TIG members prior to releasing 
any data that are the subject of the request. Some of the data collected may be protected 
from public disclosure under federal and state law (e.g., personally identifiable information 
under the Privacy Act) and therefore would not be publicly distributed. 

5.0 Consistency with the DWH Programmatic Restoration Plan 

This MAM Activity is consistent with the comprehensive, integrated ecosystem restoration 
portfolio alternative selected in the PDARP/PEIS (section 5.5). This MAM Activity will 
specifically support restoration of OO TIG Restoration Types and associated goals 
described in the PDARP/PEIS, including Fish and Water Column Invertebrates, (section 
5.5.6); especially the three components comprising the strategy to restore for the water 
column injury: 1) coastal and nearshore habitat restoration implemented under WCNH 
Restoration Type, 2) offshore habitat restoration implemented under MBDC Restoration 
Type, and 3) mortality reduction.  

The PDARP/PEIS recognized that no absolute biological or physical line separates 
individual habitats, which exist not as distinct habitats but as transitional or gradients that 
occur along a continuum from inshore coastal areas to the deepest oceanic regions 
(Section 5.5). These habitats support faunal communities that directly utilize them as well 
as communities they indirectly support via trophic connectivity. Furthermore, many 
species move among habitats and/or thrive on the edges of habitat types and in doing so 
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facilitate transfer of productivity among these habitats. Information obtained from this 
MAM Activity will directly benefit understanding of horizontal and vertical trophic and 
productivity flows between Gulf of America habitat restoration activities and water column 
habitats and their associated food webs that support multiple injured resources (e.g., FWCI 
but also other Restoration Types such as Sea Turtles, Birds, Marine Mammals, and 
Sturgeon).   

This MAM Activity also has direct linkages to the PDARP/PEIS, Monitoring and Adaptive 
Management Framework (section 5.E). The framework calls for Trustees to synthesize 
monitoring information and restoration outcomes across multiple injured resources and to 
support restoration evaluation and inform adaptive management at regional scales. This 
MAM Activity will also provide an approach that can be used to quantify and evaluate the 
broader effects of MDBC habitat restoration activities.  MDBC restoration leads to direct 
and indirect trophic transfer to other Open Ocean resources, such as water column fishes 
and invertebrates, and marine mammals, thus leading to cross-resource and ecosystem 
level benefits.  Furthermore, through their differing life stages, some FWCI species utilize 
WCNH habitats while young and may use MDBC habitats at older ages. The use of these 
examples as focal species could identify direct WCNH-MDBC restoration benefits via 
trophic connectivity. 

The PDARP/PEIS (DWH Trustees, 2016) and subsequent strategy documents created by the 
OO TIG outline objectives and strategies to restore for the large injury to the OO FWCI 
resource. The OO TIG MAM Strategy (OO TIG 2020) identified 1) evaluation of restoration 
progress, 2) identification of stressors, and 3) assessment of focal resources and important 
habitats as management priorities. Additionally, the OO TIG has identified draft ecosystem 
restoration objectives that focus on improving habitats, enhancing connectivity and 
increasing energy and nutrient flow among important habitats, increasing prey species 
biomass, and reducing sublethal effects and mortality; with the cumulative effect of 
achieving these objectives all leading to increased productivity and production of injured 
open ocean species. This MAM Activity will evaluate how habitat restoration activities 
support injured FWCI, including quantifying how increased habitat area benefits not only 
resident species within those habitats, but transient species temporarily using the 
improved habitat for foraging, spawning, or as part of a migratory corridor.  The MAM 

Activity may also analyze existing samples from other resource types if they become 

available. This MAM Activity will improve the OO TIG’s ability to quantify and evaluate how 
habitat restoration activities restore not only those injured habitats and their directly 
associated communities, but also addresses injury to FWCI and other resources due to 
direct and indirect trophic transfer among them, thus leading to cross-resource and 
ecosystem level benefits. 
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6.0 Compliance Considerations 

6.1 NEPA Review and Conclusion 

The Trustees’ approach to compliance with NEPA summarized in this section is consistent 
with, and tiers where applicable from the PDARP/PEIS Section 6.4.14.  Resources 
considered and impact definitions (minor, moderate, major) align with the PDARP/PEIS. 
Relevant analyses from the PDARP/PEIS are incorporated by reference. Such incorporation 
by reference of information from existing plans, studies, or other material is used in this 
analysis to streamline the NEPA process and to present a concise document that briefly 
provides sufficient evidence and analysis to address the OO TIG’s compliance with NEPA. 
All source documents relied upon are available to the public and links are provided in the 
discussion where applicable.  

As discussed in Chapter 6 of the PDARP/PEIS, a TIG may propose funding a planning phase 
(e.g., initial engineering, design, and compliance) in one plan for a conceptual project, or 
for studies needed to maximize restoration planning efforts. These activities can include a 
mixture of data collection, analysis of existing monitoring and ecological data, modeling of 
ecological response to projects. These activities may also include minimally intrusive field 
activities. This would allow the TIG to develop information needed leading to sufficient 
project information to develop a more detailed analysis in a subsequent restoration plan, 
or for use in the restoration planning process. Where these conditions apply and activities 
are consistent with those described in the PDARP/PEIS, NEPA evaluation is complete and 
no additional evaluation of individual activities is necessary at this time. The activities 
described in this MAIP fall within the scope described in the PDARP/PEIS. 

NEPA Review of the MAM Activity 

The activities and tasks described here consist of desktop project planning (including 
engagement with subject matter experts anticipated to contribute to case-study 
implementation), laboratory analysis of existing or newly collected tissue samples through 
other monitoring efforts, and desktop analysis of new information acquired during 
literature review and/or laboratory analyses. Any newly collected tissues analyzed under 
this project will be collected using existing monitoring efforts, and thus impacts associated 
with that field work are not applicable to the specific actions implemented under this MAM 
Activity. Consequently, there will be no impact to resources as defined within the 
PDARP/PEIS.   

NEPA Conclusion 

https://www.gulfspillrestoration.noaa.gov/media/document/chapter-6environmental-consequences508pdf
https://www.gulfspillrestoration.noaa.gov/media/document/chapter-6environmental-consequences508pdf
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After review of the proposed activities against those actions previously evaluated in the 
PDARP/PEIS, the OO TIG determined that the environmental consequences resulting from 
this MAM Activity fall within the range of impacts described in 6.4.14 of the PDARP/PEIS, 
thus no additional NEPA evaluation is necessary at this time. 

6.2 Compliance with Other Environmental Laws and Regulations 

This MAM Activity will include the analysis of existing samples, but no field activities will be 
conducted.  

Federal environmental compliance responsibilities and procedures follow the Trustee 
Council Standard Operating Procedures (SOP), which are laid out in Section 9.4.6 of that 
document (DWH NRDA Trustees 2021). Following the SOP, the Implementing Trustees for 
each activity will ensure that the status of environmental compliance (e.g., completed vs. 
in progress) is tracked through the DIVER Restoration Portal. 

Documentation of regulatory compliance will be available in DIVER and the Administrative 
Record that can be found at the DOI’s Online Administrative Record repository for the DWH 
NRDA (https://www.doi.gov/deepwaterhorizon/adminrecord). The current status of 
environmental compliance can be viewed at any time on the Trustee Council’s website: 
http://www.gulfspillrestoration.noaa.gov/environmental-compliance/. 

Federal Statute Compliance Status 
Bald and Golden Eagle Protection Act (USFWS) Complete 
Coastal Barrier Resources Act (USFWS) Complete 
Coastal Zone Management Act N/A 
Endangered Species Act (NMFS) N/A 
Endangered Species Act (USFWS) Complete 
Essential Fish Habitat (NMFS) N/A 
Marine Mammal Protection Act (NMFS) N/A 
Marine Mammal Protection Act (USFWS) Complete 
Migratory Bird Treaty Act (USFWS) Complete 
National Historic Preservation Act Complete 
Rivers and Harbors Act/Clean Water Act N/A 
National Environmental Policy Act Complete 
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