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Coordinating Monitoring Programs
to Design for Holistic Ecosystem
Restoration
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Restoration in the Gulf of Mexico

Deepwater Horizon Funding for
Science and Restoration Initiatives

Civil & Administrative
Penalities

(of $5.5b)

RESTORE Act
Gulf Coast
Restoration
Trust Fund
$5.3b

Direct
Component
$1.9bto
each Gulf
state

NOAA
Science
Program
$1383m+

Centers of
Excellence
$133m+

North Ame

Wetlands
Conservation

Fund
$100m

Criminal

Natural Resource
Penalities

Damages

NRDA Trustee
Council

rican $8.8b

National Fish

National
Academy of
Sciences
S500m

and Wildlife
Foundation
$2.54b

BP Early
Restoration
$1b

Alabama

Florida
$356m

$356m

Louisiana
$1.3b

Additional Funds

BP MOEX
Gulf of Mexico | Supplemental
Environmental
Projects
$20m

Mississippi
$356m

Research
Initiative
$500m

RESTORE Act Partnerships in
the Gulf of Mexico

(Funded by 80% of Civil Penalties)

1603(2)
Council
Establishment
& Allocation

1603(1)
State
Allocation &
Expenditures

Council
Members -
CENTERS OF e

EXCELLENCE &=

Gulf Coast Ecosystem
Restoration Science,
Observation, Monitoring &
Technology Program

2.5%

Oil Spill Liability
1603(3) Trust Fund
Oil Spill 20% of Civil
Restoration Penalti
Impact Allocation, e

il

FEDERAL &
INTERNATIONAL

@®nal

ACADEMIC
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Can any single program independently achieve holistic Gulf
restoration?




Holistic Ecosystem Restoration

Assessment

Highly interactive and
interdependent network
of organisms and their
chemical, biological, and
physical environment.

Restoring specific
resources, habitats,
processes and/or
services in Gulf of
Mexico

Can we monitor specific
ecological and socio-
economic components
of the ecosystem and
cobble together to
understand holistic
ecosystem restoration
efforts?
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Monitoring and Adaptive Management is
Foundational to Gulf Restoration

Dynamic, changing
environment

Unprecedented scale of the
impacts, injury and required
restoration

Lengthy timeline of restoration RESOHIEES
implementation

Matrix of restoration efforts in
the Gulf of Mexico

Currently unknown conditions
may influence restoration
outcomes




Build Out Foundational Monitoring Elements

S

- ;analgss% Monitoring
measurement peﬂme Program &
program groupsimprovement
evaluationg..... Ve e Data
@ achlevemenbfocus Adaptive Inventory Standards,
‘§ 'e’t'e%orbsﬁ P Protocols,

Management

Guidance Qa/QcC

Information
Product Synthesis Acquisition from

& Delivery Program Existing & Historic
Coordination Progra ms
& Strategic

Leveraging

Outcomes & Data Mgmt. &
Reporting Accessibility

Uncertainties Data Analytics
& Gap &
Assessments

Analysis




Internal/External Coordination Structures

RESTORE NRDAR

Council Monitoring &

Cross-TIG MAM Activities

AsseSS m e nt WO r k G ro u p Coordination, Summary, Synthesis

Across TIGs and Restoration Types

(CMAWG)

Monitoring Coordination TIG MAM Activities
Prioritization,Aggregatipn, Evaluation,
CO m m ittee ( IVI CC) Data Management, Review

NRDA, NFWF, COEs, DWH Science “pots”

M on |t0 rl ng CO mmun |ty Of Implementing Trustee MAM activities

Project Monitoring, Targeted Data Collection,

Pra Ctlce (COP) Analysis, Modeling




Monitoring and Data Coordination

Council
Monitoring
and
Assessment
Workgroup
(CMAP)
Alabama
RESTORE Council (CMAP)
Program Adwfory Team Florida
GOMA Louisiana
Community A
of Practice NRDA Cross-TIG MAM Mississippi
(CMAP) Working Group <:> PP
/ Texas
Monitoring Coordination Region-wide
Committee (MCC) -
: Open Ocean
NASEM NOAA Gulf of
NFWF Gulf RESTORE 5 Centers of Mexico Treasi)
GEBF Research Science Excellence Research 4
Program Program Initiative




Developing the Knowledge Base Network

Q Monitoring & Adaptive

Management Plan Guidance
Monitoring Standards O

& Protocols
J Holistic
Data Management Ecosystem - Objectives
Monitoring & Mapping
Assessment
Identifying Uncertainties Data Analytics &

Assessments



Developing the Knowledge Base Network

Q Monitoring & Adaptive
Management Plan Guidance

Monitoring Standards 0
& Protocols

J Holistic
Data Management Ecosystem - Objectives
Monitoring & Mapping

Assessment

Identifying Uncertainties Data Analytics &
Assessments



Holistic

Ecosystem RESTORE
Monitoring & Council
Assessment NAS
— EM
T Report
U NFWEF
NRDAR
Monitoring & Adaptive 4 Center
Management Plan Guidance o

Accomplishments & Ongoing Activities

* Establishing Restoration Objectives

* Describing Conceptual Setting

* |dentifying Sources of Uncertainty

* Developing Monitoring Designs

* Selection of Monitoring Parameters

* Developing Rationale for Adaptive
Management

Needs (Programmatic-level)

Evaluating Project Effects
Describing Approach to
Corrective Actions/AM
Describing Data Management
Strategy

Describing Reporting Strategy
Developing MAM Budget



Monitoring and Adaptive Management Manual

* Roles & Responsibilities

* External Engagement

* MAM Principles

* MAM Plan Development Guidance

* Monitoring Standards & Protocols

* Project/Program Evaluation & Learning
* Data Management

* Reporting Standards



Holistic
Ecosystem Ocean

Monitoring & Conservancy

Assessment
Cross
TIG

MAM

RESTORE
Council

Objectives Mapping

Accomplishments & Ongoing Activities Needs

* Qverarching Framework of GoM * Network of Shared Objectives
Restoration Objectives

» Restoration Type Project Objectives



Alignment of Restoration Goals/Objectives

Restore Comprehensive Plan Goal

Restore Goal Description

NRDA Restoration Plan Goal

Comments

1. Restore and Conserve Habitat

Restore and conserve the
health, diversity, and
resilience of key coastal,
estuarine, and marine
habitats.

1. Restore and Conserve Habitat

Restore and NRDA goals are equivalent at the
highest level

2. Restore Water Quality

Restore and protect water
quality of the Gulf Coast
region’s fresh, estuarine,
and marine waters.

2. Restore Water Quality

Restore and NRDA goals are equivalent at the
highest level

3. Replenish and Protect Living
Coastal and Marine Resources

Restore and protect
healthy, diverse, and
sustainable living coastal
and marine resources.

3. Replenish and Protect Living
Coastal and Marine Resources

Restore and NRDA goals are equivalent at the
highest level

4. Enhance Community Resilience

Build upon and sustain
communities with capacity
to adapt to short- and long-
term changes.

(No equivalent goal)

Enhancing community resilience is likely outside
the NRDA regulatory requirement for a nexus
between the injury and the restoration

5. Restore and Revitalize the Gulf
Economy

Enhance the sustainability
and resiliency of the Gulf
economy.

4. Provide and Enhance
Recreational Opportunities

The NRDA goal is a subset of RESTORE goal and
is more narrowly focused to offsetting lost use

(No equivalent goal; however,
Objective 7 (Improve science-based
decision-making processes) is similar
to NRDA Restoration Plan Goal)

Objective 7: Improve
science-based decision-
making processes used by
the Council

5. Provide for Monitoring,
Adaptive Management, and
Administrative Oversight to
Support Restoration
Implementation

Restore Objective 7 and NRDA Goal 5 are
largely process orientated regarding how other
goals will be approached and achieved rather
than establishing new goals for environmental
change




Map Objectives across Restoration Types

Wetlands, Coastal, s
Resto and Nearshore Habitats Anproaches
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Holistic
Ecosystem
Monitoring &
Assessment
Gulf
Restoration

& Science
Programs

Data Analytics & Assessments

Accomplishments & Ongoing Activities Needs

* Project level assessments e Establish Baseline

 Community or species level e Habitat & WQ Inventory
examples — GOMRI * Establish Reference

* NRDA Assessment Examples  Wetland, Coastal, Nearshore Pilot

e Synthesis Center(s)
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Data Analytics & Assessments

Impact of the Deepwater Horizon oil spill on a
deep-water coral community in the Gulf of Mexico
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Assessment of the Deepwater Horizon oil spill impact on
Gulf coast microbial communities
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Extent and Degree of Shoreline Oiling: Deepwater
Horizon Oil Spill, Gulf of Mexico, USA

Jacqueline Michel'***, Edward H. Owens®, Scott Zengel'*, Andrew Graham®, Zachary Nixon'?,
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Abstract

The oil from the 2010 Deepwater Horizon spill in the Gulf of Mexico was documented by shoreline assessment teams as
stranding on 1,773 km of shoreline. Beaches comprised 50.8%, marshes 44.9%, and other shoreline types 4.3% of the iled
shereline. Shors cleanup activities were authorized on 660 km, or 733% of oiled beaches and up to 71 km, or 8.9% of
oiled marshes and associated habitats. One year after the spill began, oil remained on 847 km; two years later, oil remained
on 687 km, though at much lesser degrees of oiling. For example, shorelines characterized as heavily oiled went from a
maximum of 360 km, to 22.4 km one year later, and to 6.4 km two years later. Shoreline cleanup has been conducted to
meet habitat-specific cleanup endpoints and will continue until all oiled shoreline segments meet endpoints. The entire
shoreline cleanup program has been managed under the Shoreline Cleanup Assessment Technique (SCAT) Program, which
is a systematic, objective, and inclusive pracess to collect data on shoreline ciling conditions and support decision making
on appropriate cleanup methods and endpoints. It was a particularly valuable and effective process during such a complex
spill
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Monthly Sea Turtle Strandings In 2010 Compared To

« Transect surveys to
detect submerged oil

« Oil plume modeling

« Sediment sampling

FISHERIES

« Plankton surveys
« Invertebrate surveys
« Adult fish surveys

- Satellite tagging

g

« Larval fish surveys

AQUATIC + Tissue collections
VEGETATION « Ground surveys SRt + Contaminant surveys
« Aerial surveys « Nearshore boat
« Field surveys in surveys
large beds of « Offshore boat surveys
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Holistic
Ecosystem

Monitoring & Gulf
Assessment Restoration
& Science

Programs

ldentifying Uncertainties

Accomplishments & Ongoing Activities Needs

Project level e Gulf Science Strategy
Strategic Frameworks * |nvestigation of Unknown
MAM Priorities Conditions

* Addressing uncertainties in
iterative feedback loop



ldentifying Uncertainties

Trustee Council Standard Operating Procedures
for
1 s Implementation of the
Frokisim 2 Elicit — 3 Develop Natural Resource Restoration
framing objectives alternatives for the

Deepwater Horizon (DWH) 0il Spill

10.4.2.3 Identification and Investigation of Unknown Conditions

l The Cross-TIG MAM work group will establish a process to evaluate all monitoring results across
4 TIGs and Restoration Types along with other relevant scientific information (e.g., scientific
Evaluate
Trustee Council Standard g Procedures for afthe 47 5/4/2016

con seq uences |’ s Natural Resource Restoration for the Deepwater Horizon (DWH) Ol Spill

DWH-ARO308759

8 Learn critical Implement
(update models) | ' uncertainty , action
l_ AR O A L literature, monitoring data from other programs) to identify any trends and/or unanticipated
1 results that may signal the existence of emerging unknown conditions. Procedures for
l reviewing existing information to identify emerging unknown conditions will be described in the
h 4 MAM Manual. In the event that emerging unknown conditions are discovered, the Cross-TIG
MAM work group may make recommendations to the Trustee Council on the prioritization of
Monitor MAM activities to better document and characterize those conditions to inform future Trustee

Council decisions related to the timing and purpose of establishing the Adaptive Management
and Unknown Conditions TIG.

10.4.2.4 Programmatic Review and Feedback
4 — — — - — ——

overall

Is to
2015 Gulf Research Program Exploratory Grants Recipients s toward

iC review

o ) . Section

The Gulf Research Program announced the recipients of 12 exploratory grants, totaling more than $1.5 million, for award year 2015,  focedures for

and will be

the approval
Developing a decision support tool to evaluate ecosystem services and associated uncertainties using a Bayesian belief network - $124,000 rammatic
Project Director: Wei Wu, Ph.D., University of Southern Mississippi p will:
Project team affiliation(s): University of Southem Mississippi Hual

This project proposes to develop a tool which integrates knowledge from both natural and social sciences and quantifies uncertainties to help resource managers in the Gulf of Mexico
understand how ecosystems—and the benefits they provide to people—may change as a result of different management decisions (such as developing offshore oil and gas or restoring
coastal wetlands). This tool could allow decision makers to evaluate the potential nsks and tradeoffs that these types of decisions entail in a dynamic system like the Gulf of Mexico. This
tool may also be used by policymakers in other regions who want to maximize the benefits that ecosystems provide to people




Accomplishments & Ongoing Activities

State,
Federal,
NGOs SOPs

NAS
EM
Report

NRDA
Strategic
Frameworks

Inventory & gap analysis

e (Habitat & WQ)
Minimum monitoring standards
Core performance monitoring
parameters — project level; few
restoration types

Holistic
Ecosystem

Monitoring &
Assessment

Monitoring Standards
& Protocols

Needs

* Inventory & gap analysis

 Compatible data collection
methodologies across programs

e Capacity building of
implementing entities



Fact Sheets

Restoration Techniques

Examples of Project-Level Objectives
Example Drivers

Example Uncertainties

Recommended Parameters for Example
Objectives

— Core Performance Monitoring Parameters
— Other Parameters for Consideration

Monitoring Methods for Specific Restoration
Techniques




Holistic
Ecosystem

Monitoring &
Assessment

Data Management

Gulf
Restoration
& Science
Programs

Coordination

Forum

Accomplishments & Ongoing Activities Needs

* Project Data Management Plans e Coordination across programs to

* CMAWG recommendation for ISO Metadata aggregate, quality assure, store,
standard and Council investment in disseminate data
Metadata records development tool * Integrate, standard-based system that

* Funders Coordination Forum Data will support web-based discovery and
Management Workgroup access

e Utilize existing capabilities

* Develop common standards for
descriptions, formats, services, etc.

* Establish clear and consistent policies



Federal Data
Management
Requirements

Public Gulf-wide
Transparency Synthesis Tools

Reporting to

Stakeholders

A

Data Framework

. Metadata Digital Object

User-

Shared Data Accessibility [N Gl s
Standards

Data
Preservation

Approved
Repositories

Digital
Archiving

Controlled

e Compatible
Data Usablllty i Vocabularies

Formats

NRDA REMORG NOAA Federal

Council Treasury States

TIGS (9) (11) RESTORE Agencies




Biggest Challenges

Monitoring and data management communities working together
from inception to develop integrated processes

Communicating and coordinating across both DWH and non-DWH
programs

Designing to the needs of users while meeting the mandates of
agencies

Clearly articulating measurable objectives from project to
programmatic scales and common sets of questions we want the
monitoring and data management programs to address

Adoption of common data standards

Tweaking designs of long-term monitoring and data management
programs

Responsibilities for following minimum monitoring standards &
data requirements

Governance across pPrograms

Big Challenges...but Achievable



Solutions to Challenges

Effective partnerships,
based on shared goals The Collaboration Continuum
and resources, facilitate

ro b u St eva I u at I O n S Compete Co-exist | Communicate [ Cooperate | Coordinate | Collaborate | Integrate

Competition | No Inter-agency | As needed, | Organizations | Longer term | Fully
Re d uce d b U rd en onNn a ny forclients, | systematic | information | often systematical- | interaction | integrated
resources, | connection | sharing (e.g. | informal, ly adjustand | based on programs,
. . partners, between networking). | interaction, | align work shared planning,
S I n g I e e n t | ty public agencies. ondiscrete | with each mission, funding.
attention. activities or | other for goals; shared

projects. greater decision-

Open source access to all s |
data

Elevating the monitoring
capacities of all partners Lsane Tight

Shared vision




Questions?
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