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Appendix A. Original Copies of Correspondence Received on the Draft
Programmatic Damage Assessment and Restoration Plan

and Programmatic Environmental Impact Statement
(PDARP/PEIS)



October 13, 2015

David G. Westerholm

Director, Office of Response and Restoration
National Oceanic and Atmospheric Administration
1305 East-West Highway

Silver Spring, MD 20910

Samuel D. Rauch lI

Deputy Assistant Administrator for National Marine Fisheries Service
National Oceanic and Atmospheric Administration

1305 East-West Highway

Silver Spring, MD 20910

Re: Comment period extension request for Deepwater Horizon Qil Spill Draft Programmatic Damage Assessment
and Restoration Plan and Draft Programmatic Environmental Impact Statement (Draft PDARP/PEIS)

Dear Mr. Westerholm and Mr. Rauch:

On behalf of the undersigned organizations, we are writing in response to the BP Deepwater Horizon Natural
Resource Damage Trustee Council's (Trustees) publication of the draft Programmatic Damage Assessment and
Restoration Plan and Draft Programmatic Environmental Impact Statement (draft PDARP/PEIS). Given the scope
and great importance of this issue, we respectfully request an extension of the public comment period from
60 days to 75 days.

The draft PDARP/PEIS and accompanying draft consent decree published by the U.S. Department of Justice contain
critical information for restoring the Gulf of Mexico in the wake of the BP Deepwater Horizon oil disaster. The details
of the draft PDARP/PEIS concern all citizens of the Gulf region, as well as millions of Americans who benefit from the
Gulf's natural bounty. The culture and economy of the Gulf depend on the health of the ecosystem, as do the wildlife
that thrives there. These documents will guide Gulf restoration for decades to come, and as such, will have a
substantial impact on proper analysis of future restoration projects and will significantly impact the public’s ability to
engage effectively in ensuring sustainability of our fisheries, wildlife populations, coastal and marine environments,
and the local economies that depend on them.

A disaster of this magnitude requires an approach to restoration that is ecosystemwide, comprehensive, integrated,
long-term and fully addresses injuries based on a series of ecologically balanced restoration alternatives and actions
that collectively contribute to recovery from the coast to offshore, deep-sea environment and related human services.
We commend the Trustees for their extensive work leading to the publication of the draft PDARP/PEIS;
however, a 60-day public comment period is an insufficient amount of time for affected members of the
public and scientific community to comment on the decree. Though we share the desire for expeditious
restoration, it should not preclude allowing all stakeholders adequate time to comment on this critically important
issue. Thank you for your consideration.

Sincerely,

Environmental Defense Fund
Gulf Restoration Network
National Audubon Society
National Wildlife Federation
Ocean Conservancy



Meredith Amend

From: Regalado, Nanciann <nanciann_regalado@fws.gov>
Sent: Saturday, October 31, 2015 10:18 PM

To: Meredith Amend

Subject: Fwd: Use BP Dollars to Restore the Gulf Coast

---------- Forwarded message ----------

From: Raleigh Hoke <raleigh.hoke@gmail.com>
Date: Fri, Oct 16, 2015 at 5:58 PM

Subject: Use BP Dollars to Restore the Gulf Coast
To: Nanciann_regalado@fws.gov

I’m writing to urge you to spend every dollar of the BP settlement on effective restoration of the Gulf’s coast
and communities.

The Gulf region is an amazing natural and cultural treasure, and a key economic driver for the nation. Yet, 5
years since the BP disaster and 10 years since Hurricanes Katrina and Rita, the Gulf’s communities and wildlife
continue to suffer from the impacts of coastal wetland loss and BP’s oil.

Plans have been developed to restore coastal lines of defense and protect the Gulf’s communities, but these
plans have yet to be fully funded and implemented. The threat to the people of the Gulf Coast is real and urgent.

That’s why it is essential that we spend the BP restoration dollars on funding actual restoration. Already,
politicians are talking about using BP restoration dollars on wasteful projects like a beachfront convention
center, a minor league baseball stadium and other unnecessary infrastructure. Please do the right thing and
spend these precious funds on effective restoration, not pork-barrel politics.

Sincerely,

Raleigh Hoke

20009 st. claude

new orleans, LA 70116
5737951916

DWH ATTORNEY WORK PRODUCT / ATTORNEY-CLIENT COMMUNICATIONS
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| strongly encourage money be set aside for enforcement of sea turtle
regulations. Enforcement money is needed for all restoration types in this DEIS
and Restoration Plan because there are people who break the law and take
advantage of restoration efforts to kill, destroy, damage, degrade, and profit from
protected organisms and habitats of the coast.

The level of enforcement and compliance for coastal protection is not sufficient
oftentimes to ensure long-term and maintenance of natural ecological processes,
values, and benefits. More resources are needed (money, people, equipment)
for enforcement and compliance for the long-term. For instance, the R/V Manta,
attached to the Flower Garden Banks National Marine Sanctuary has been
limited in its operations due to a lack of money. A fund to provide money to long-
term enforcement, monitoring, and compliance would help provide protection in
perpetuity.

7) Pages 5-72 through 5-76, 5.5.12 Restoration Type: Birds, there are a
number of areas that should be considered for bird habitat acquisition and
restoration on the coast of Texas. Some of these areas include:

1. Katy Prairie, in western Harris County and eastern Waller County, particularly
adding to and adjoining existing conservation lands that have been protected by
the Katy Prairie Conservancy that include coastal prairies and prairie pothole
wetlands.

2. Eastern Chenier Plain, from Interstate (I) 45 east to the Texas — Louisiana
border, includes coastal prairies and marshes in Anahuac National Wildlife
Refuge, McFaddin National Wildlife Refuge, Texas Point National Wildlife
Refuge, J.D. Murphree Wildlife Management Area, and Sea Rim State Park.

3. Western Chenier Plain, from 1-45 west to the end of Matagorda County,
includes coastal prairies, marshes, and the important Columbia Bottomlands
habitat in Brazoria National Wildlife Refuge, San Bernard National Wildlife
Refuge, Big Boggy National Wildlife Refuge, Galveston Island State Park, and
Scenic Galveston lands on Galveston Bay.

4. Trinity River Floodplain and its Delta, includes bottomland hardwood forested
wetlands for the Trinity River National Wildlife Refuge.

5. Farther inland but still mostly in or near the coastal zone, Sam Houston
National Forest and Big Thicket National Preserve, include upland, slope, and
bottomland hardwood forests and wetlands of the San Jacinto and Trinity Rivers.

It is particularly important that nesting colonies of birds be protected and
perpetuated. It is also very important that migratory birds from the Central and
Mississippi Flyways be protected with acquisition in the Columbia Bottomlands
area of the lower Brazos, San Bernard, and Colorado Rivers. This ensures that



resting and feeding areas (along with native habitats for waterfowl and wading
birds) are protected.

8) Pages 5-77 through 5-81, 5.5.13 restoration Type: Mesophotic and Deep
Benthic Communities, | am in favor of a greater number of dollars being spent
on the protection of these marine communities. In particular, the Flower Garden
Banks National Marine Sanctuary (see also Page 5-107) needs additional
funding for the use of the R/V Manta, for research activities, for enforcement
visits, for lionfish reduction programs.

There is also a need for expansion of and additional protection for a number of
important marine areas across the GOM called “topographical highs” or as a
group called, “Islands in the Stream”. These areas are very important biologically
and ecologically and potentially are at risk from oil spills. These areas should be
included in marine protected areas (some which should be no-take marine
reserves) so that these natural resources are protected in perpetuity and so fish
stocks can rebuild in numbers and size quickly. | find protection of these natural
areas much more important to fund than temporary “rigs to reefs” areas.

9) Pages 6-36 through 6-39, 6.4.1.5 Protect and Conserve Marine, Coastal,
Estuarine, and Riparian Habitats, this “restoration approach” is one of the key
approaches that would be funded with DEIS and Restoration Plan funds. The
protection of important riparian habitats like Columbia Bottomlands (San Bernard
and Brazoria National Wildlife Refuges) and Trinity River National Wildlife Refuge
ensure that bottomland hardwood and riparian woodlands are acquired and
protected for birds, forested wetlands, and clean water.

Protection of marine areas like the Flower Garden Banks National Marine
Sanctuary and the “Islands in the Stream” topographic highs in the GOM ensure
that a healthy GOM will exist from east to west and from top to bottom.

It is also particularly important to acquire lands behind existing shorelines,
beaches, dunes, marshes, and other coastal features so that sea level rise
habitat adjustments can occur and human structures are minimally affected.

10) Pages 6-137 through 6-141, 6.14.1 Impacts of Restoration Approaches
on GHG Emissions, | am disappointed in the level of climate change adaptation
that this DEIS and Restoration Plan proposes. We need to be much more
aggressive or many of the protected local, state, and federal lands will be
degraded or destroyed by sea level rise and other climate change effects.

| strongly encourage the Trustees to prepare and include in this DEIS and
Restoration Plan, a climate change ecological resilience and resistance plan
(CCERRP). This CCERRP would assess the biological and ecological elements
in the GOM and the effects that climate change has had and will have on them.
The CCERRP would assist plants, animals, and ecosystems in adapting to






Jamey Redding - NOAA Affiliate <jamey.redding@noaa.gov>

Fwd: Get your hands out of these coffers
1 message

GulfSpill Comments - NOAA Service Account <gulfspill.comments@noaa.gov> Tue, Dec 1, 2015 at 8:53 AM
To: Jamey Redding - NOAA Affiliate <jamey.redding@noaa.gov>

Here's a non-form letter.

---------- Forwarded message ----------

From: audrey ross <webmaster@oceanconservancy.org>
Date: Fri, Nov 20, 2015 at 9:18 AM

Subject: Get your hands out of these coffers
To: Deepwater Horizon Trustees <gulfspill.comments@noaa.gov>

Nov 20, 2015
Deepwater Horizon Trustees
Dear Trustees,

Pathetic, greedy, lickers of political boots and sundry corporate
trash. the loathing | feel towards you should not expressed in public.

May your progeny be forced to live in the toxic waste you leave behind

Thank you (ha-ha) again for your time and your dedication to restoring
the Gulf of Mexico.

Sincerely,
audrey ross

AZ 85712-3335
audreymross@msn.com


mailto:webmaster@oceanconservancy.org
mailto:gulfspill.comments@noaa.gov
mailto:audreymross@msn.com

Jamey Redding - NOAA Affiliate <jamey.redding@noaa.gov>

Fwd: Protect Open Ocean Funding

2 messages

GulfSpill Comments - NOAA Service Account <gulfspill.comments@noaa.gov> Tue, Dec 1, 2015 at 8:54 AM
To: Jamey Redding - NOAA Affiliate <jamey.redding@noaa.gov>

Jamey - here's the language we got in many emails.

---------- Forwarded message —-—-—-

From: Helen Schafer <webmaster@oceanconservancy.org>
Date: Fri, Nov 20, 2015 at 8:28 AM

Subject: Protect Open Ocean Funding

To: Deepwater Horizon Trustees <gulfspill.comments@noaa.gov>

Nov 20, 2015
Deepwater Horizon Trustees
Dear Trustees,

Thank you for the opportunity to comment on the Deepwater Horizon Oil
Spill Draft Programmatic Damage Assessment and Restoration Plan and
Programmatic Environmental Impact Statement (PDARP/PEIS). This plan
provides a strong vision and rationale for undertaking an ecosystem
approach to restoration of the Gulf of Mexico following the BP oail

disaster. | commend the Trustees on the massive undertaking to collect
and synthesize the wide range of impacts to the Gulf environment, and

on your commitment to monitoring and adaptive management.

| am also pleased to see $1.24 billion dedicated to restoring the open
ocean, where the disaster occurred and where impacts continue to this
day. However, | am concerned that the open ocean fund will also have to
cover all federal trustee administrative and preliminary planning

activities across restoration areas. Administrative and planning costs
are important and necessary, but taking all federal administrative

costs from the open ocean funding is inappropriate.

In addition, four of the early restoration projects to address lost
recreational use have been reclassified as open ocean projects. These
projects include roadway and trail enhancements and the purchase of
boat ferries, totaling more than $22 million. None of these projects
occur in the open ocean and none fit the consent decree's definition of
open ocean. | believe that allocating any open ocean funds to
recreational use projects, past or present, sets a bad precedent that
will allow Trustees to pull from this account for restoration

activities that do not primarily benefit ocean resources. | believe
these projects are better suited for the region-wide or state-based
allocations in the states where the projects occur.

Thank you again for your time and your dedication to restoring the Gulf
of Mexico.

Sincerely,


mailto:webmaster@oceanconservancy.org
mailto:gulfspill.comments@noaa.gov

Helen Schafer

NJ 08889
bill.helen@outlook.com

Jamey Redding - NOAA Affiliate <jamey.redding@noaa.gov> Tue, Dec 1, 2015 at 8:54 AM
To: GulfSpill Comments - NOAA Service Account <gulfspill.comments@noaa.gov>

Thanks Courtney. You don't have to forward all of them. | will go in a get a count soon. Just wanted to make
sure | had one to add to PEPC.

[Quoted text hidden]

Jamey Redding

Marine Resource Specialist

ERT Contractor

NOAA Office of Habitat Conservation - Restoration Center

1315 East-West Highway

Silver Spring MD 20815

Phone: 301-427-8646
Email: jamey.redding@noaa.gov


mailto:bill.helen@outlook.com
tel:301-427-8646
mailto:jamey.redding@noaa.gov







GulfSpill Comments - NOAA Service Account <gulfspill.comments@noaa.gov>

More details needed on restoration implementation and coordination
1 message

Ben Spector <NationalWildlifeFederation@nwf.org> Wed, Dec 2, 2015 at 4:20 PM
Reply-To: Ben Spector <spectorb@nwf.org>
To: Deepwater Horizon NRDA Trustees <gulfspill.comments@noaa.gov>

Dec 2, 2015
Deepwater Horizon NRDA Trustees
Dear NRDA Trustees,

Thank you for your efforts to assemble this draft Programmatic Damage
Assessment and Restoration Plan (PDARP), and for the opportunity to
comment. The release of the Draft PDARP and the Consent Decree
represents a critical milestone on the road to restoration, and | am
eager to see funding flow for project implementation.

| commend the Trustees for recommending a comprehensive,
ecosystem-scale approach to restoration. | also support the PDARP's
emphasis on restoration of wetlands, coastal, and nearshore habitats,
which benefit a large variety of wildlife species and provide essential
ecological services.

However, | am concerned by the lack of details in the draft PDARP
regarding the content of the Standard Operating Procedures (SOPs).
Given that the procedures and practices set forth in the SOPs will
guide implementation and coordination of restoration activities across
the Gulf for many years to come, transparency at this juncture is
critical. | strongly urge the Trustees to provide an opportunity for
public comment on the SOPs before they are finalized.

Sincerely,

Mr. Ben Spector

123 Capitol Square Pl SW.
Washington, DC 20024
spectorb@nwf.org


mailto:spectorb@nwf.org

GulfSpill Comments - NOAA Service Account <gulfspill.comments@noaa.gov>

Deepwater Horizon Oil Spill Draft Programmatic Damage Assessment and
Restoration Plan

Gerry Ahrens <takeaction@edf.org> Wed, Dec 2, 2015 at 3:04 PM
Reply-To: Gerry Ahrens <mustang.shelby2@yahoo.com>
To: Deepwater Horizon Natural Resource Damage Assessment Trustees <gulfspill.comments@noaa.gov>

Dec 2, 2015
Deepwater Horizon Natural Resource Damage Assessment Trustees
Dear Natural Resource Damage Assessment Trustees,

Thank you for your efforts to assemble this draft Programmatic Damage
Assessment and Restoration Plan (PDARP), and for the opportunity to
comment. The release of the Draft PDARP and the Consent Decree
represents a critical milestone on the road to restoration, and | am
eager to see funding flow for project implementation.

| commend the Trustees for recommending a comprehensive,
ecosystem-scale approach to restoration. | also support the PDARP's
emphasis on restoration of wetlands, coastal, and nearshore habitats,
which benefit a large variety of wildlife species and provide essential
ecological services. Specifically, | am pleased with the Council's
consideration of diversions as a restoration tool. Diversions are a
cornerstone in the State of Louisiana's Coastal Master Plan, and | am
glad that the NRDA process will incorporate this science-based, widely
supported Plan.

However, | am concerned by the lack of details in the draft PDARP
regarding the content of the Standard Operating Procedures (SOPs).
Given that the procedures and practices set forth in the SOPs will
guide implementation and coordination of restoration activities across
the Gulf for many years to come, transparency at this juncture is
critical. | strongly urge the Trustees to provide an opportunity for
public comment on the SOPs before they are finalized.

Thank you for your consideration of this request,

Ms. Gerry Ahrens

890 Rough Edge Rd Lot 14
Ruston, LA 71270-3092

(318) 243-7749
mustang.shelby2@yahoo.com


tel:%28318%29%20243-7749
mailto:mustang.shelby2@yahoo.com

Comments on Chapters 4 and 5 of the Deepwater Horizon Oil Spill: Draft
Programmatic Damage Assessment and Restoration Plan and Draft
Programmatic Environmental Impact Statement (Hereinafter referred to as
Dratft)

By
Charles W. Caillouet, Jr., Ph.D.
Marine Fisheries Scientist-Conservation VVolunteer
Montgomery, Texas

3 December 2015

1. Among the following literature citations below, add those that were not already cited
and discussed in the Draft to Sections 4.8.7 (References) and 5.11 (References), and
(within Chapters 4 and 5) discuss the relevance of each publication and presentation to
the damage assessment and restoration of Gulf of Mexico (GoM) sea turtle populations:

BEVAN, E., WIBBELS, T., NAJERA, B.M.Z., MARTINEZ, M.A.C., MARTINEZ, L.A.S., REYES,
D.J.L., HERNANDEZ, M.H., GAMEZ, D.G., PENA, L.J., AND BURCHFIELD, P.M. 2014. In situ nest
and hatchling survival at Rancho Nuevo, the primary nesting beach of the Kemp’s ridley sea
turtle, Lepidochelys kempii. Herpetological Conservation and Biology 9:563—

577. http://www.herpconbio.org/Volume_9/Issue_3/Bevan_etal 2014.pdf

BJORNDAL, K.A., BOWEN, B.W., CHALOUPKA, M., CROWDER, L.B., HEPPELL, S.S., JONES, C.M.,
LUTCAVAGE, M.E., POLICANSKY, D., SoLow, A.R., AND WITHERINGTON, B.E. 2011. Better
science needed for restoration in the Gulf of Mexico. Science 331:537—

538. https://www.sciencemag.org/content/331/6017/537.full

BJORNDAL, K.A., BOwEN, B.W., CHALOUPKA, M., CROWDER, L.B., HEPPELL, S.S., JONES, C.M.,
LUTCAVAGE, M.E., SoLow, A.R., AND WITHERINGTON, B.E. 2010. Assessment of Sea-Turtle
Status and Trends: Integrating Demography and Abundance. Washington, DC: The National
Academy Press, 162 pp. http://dels.nas.edu/Report/Assessment-Turtle-Status/12889

BJORNDAL, K.A., PARSONS, J., MUSTIN, W., AND BOLTEN, A. B. 2014. Variation in age
and size at sexual maturity in Kemp’s ridley sea turtles. Endangered Species Research
25:57-67. http://www.int-res.com/articles/esr2014/25/n025p057.pdf

CAILLOUET, C.W., Jr. 2006. Guest editorial: revision of the Kemp’s ridley recovery plan.
Marine Turtle Newsletter 114:2—
5. http://www.seaturtle.org/mtn/archives/mtn114/mtn114p2.shtmi

CAILLOUET, C.W., Jr. 2010. Editorial: demographic modeling & threats analysis in the draft 2nd
revision of the bi-national recovery plan for the Kemp’s ridley sea turtle (Lepidochelys kempii).
Marine Turtle Newsletter 128:1—

6. http://www.seaturtle.org/mtn/archives/mtn128/mtn128p1.shtmi



http://www.seaturtle.org/mtn/archives/mtn114/mtn114p2.shtml

CAILLOUET, C.W., Jr. 2011. Guest editorial: Did the BP-Deepwater Horizon-Macondo oil spill
change the age structure of the Kemp’s ridley population? Marine Turtle Newsletter 130:1—
2. http://www.seaturtle.org/mtn/archives/mtn130/mtn130p1.shtmi

CAILLOUET, C.W., Jr. 2014. Interruption of the Kemp’s ridley population’s pre-2010 exponential
growth in the Gulf of Mexico and its aftermath: one hypothesis. Marine Turtle Newsletter 143:1—
7. http://www.seaturtle.org/mtn/archives/mtn143/mtn143-1.shtml

CAILLOUET, C.W., JR., GALLAWAY, B.J., AND LANDRY, A.M., JR. 2015a. Cause and call for
modification of the bi-national recovery plan for the Kemp’s ridley sea turtle

(Lepidochelys kempii) - second revision. Marine Turtle Newsletter 145:1—

4. http://www.seaturtle.org/mtn/archives/mtn145/mtn145-1.shtml

CAILLOUET, C.W., JR., SHAVER, D.J., AND LANDRY, A.M., JR. 2015b. Kemp’s ridley sea turtle
(Lepidochelys kempii) head-start and reintroduction to Padre Island National Seashore, Texas.
Herpetological Conservation and Biology 10(Symposium):309—

377. http://www.herpconbio.org/Volume_10/Symposium/Caillouet_etal 2015.pdf

COMMITTEE ON SEA TURTLE CONSERVATION (CSTC). 1990. Decline of the Sea Turtles: Causes
and Prevention. Washington, DC: National Research Council, National Academy Press, 259
pp. http://www.nap.edu/catalog/1536/decline-of-the-sea-turtles-causes-and-prevention

CONDREY, R. AND FULLER, D. 1992. The US shrimp fishery. In: Glantz, M.H. (Ed.). Climate
Variability, Climate Change, and Fisheries. Cambridge: Cambridge University Press, pp. 89—
119.

COYNE, M. AND LANDRY, A.M., Jr. 2007. Population sex ratio and its impact on population
models. In: Plotkin, P.T. (Ed.). Biology and Conservation of Ridley Sea Turtles. Baltimore:
Johns Hopkins University Press, pp. 191-211.

CROWDER, L., AND HEPPELL, S. 2011. The decline and rise of a sea turtle: how Kemp’s ridleys
are recovering in the Gulf of Mexico. Solutions
2:67-73. http://www.thesolutionsjournal.com/node/859

EPPERLY, S.P. 2003. Fisheries-related mortality and turtle excluder devices (TEDSs). In: Lutz,
P.L., Musick, J.A., and Wyneken, J. (Eds.). The Biology of Sea Turtles Vol. Il. Boca Raton:
CRC Press, pp. 339-353.

FINKBEINER, E.M., WALLACE, B.P., MOORE, J.E., LEWISON, R.L., CROWDER, L.B., AND READ,
A.J. 2011. Cumulative estimates of sea turtle bycatch and mortality in USA fisheries between
1990 and 2007. Biological Conservation 144:2719—

2727. http://micheli.stanford.edu/pdf/Cumulative%?20estimates%200f%20sea%20turtle%20bycat
ch%20and%20mortality%20in%20U.S.A.%20fisheries%20between%201990-2007.pdf




GALLAWAY, B.J. AND CAILLOUET, C.W., JR. 2014. The 2013 Kemp’s ridley stock assessment:
shrimp trawls and oil spills. In: Texas Sea Grant Program. Second International Kemp’s Ridley
Sea Turtle Symposium. College Station: Texas A&M University TAMU-SG-14-101, p.

10. http://texasseagrant.org/assets/uploads/resources/14-101_SIKRSTS program.pdf

GALLAWAY, B.J. AND GAZEY, W.J. 2014. The 2014 Kemp’s ridley stock assessment: reduced
nesting or reduced nesters? In: Texas Sea Grant Program. Second International Kemp’s Ridley
Sea Turtle Symposium. College Station: Texas A&M University TAMU-SG-14-101, p. 11.
http://texasseagrant.org/assets/uploads/resources/14-101 SIKRSTS_program.pdf

GALLAWAY, B.J. AND GAZEY, W.J. 2015. The 2014 Kemp’s ridley stock assessment: reduced

nesting or reduced nesters? In: Texas A&M Sea Grant Program. Second International Kemp’s
Ridley Sea Turtle Symposium. College Station: Texas A&M University TAMU-SG-15-101, p.
33. http://texasseagrant.org/assets/uploads/resources/15-101 _Monitoring_Status_program.pdf

GALLAWAY, B.J., GAZzEY, W.J., CAILLOUET, C.W., Jr., RABORN, S.W., PLOTKIN, P.T., AND
KEMP’S RIDLEY STOCK ASSESSMENT WORKSHOP PARTICIPANTS. 2014. Presented in the Session
on Conservation, Management and Policy, 34th Annual Symposium on Sea Turtle Biology and
Conservation, 10-17 April 2014, New Orleans.

GALLAWAY, B.J., GAZEY, W.J., CAILLOUET, C.W., Jr., PLOTKIN, P.T., SHAVER, D.J., ABREU
GRoBoIs, F. A., AMos, A.F., BURCHFIELD, P.M., CARTHY, R,R., CASTRO MARTINEZ, M.A,,
CoLE, J.G., CoLEMAN, A.T., Cook, M., DIMARCO, S., EPPERLY, S.P., FUJIIWARA, M., GOMEZ
GAMEZ, D., GRAHAM, G. L., GRIFFIN, W.L., ILLESCAS MARTINEZ, F., LAMONT, M.M., LEWISON,
R.L., LOHMANN, K.L., NANCE, J.M., PITCHFORD, J., PUTMAN, N.F., RABORN, S.W., RESTER,
J.K., RUDLOE, J.J., SARTI MARTINEZ, L., SCHEXNAYDER, M., SCHMID, J.R., SLAY, C., TUCKER,
A.D., TUMLIN, M., WIBBELS, T., and ZAPATA NAJERA, B.M. in press. Development of a Kemp’s
Ridley sea turtle stock assessment model. Gulf of Mexico Science. (contact: Dr. Pamela Plotkin,
Director, Texas Sea Grant Program and Texas A&M University, College Station, TX).

HEPPELL, S.S. 1997. On the importance of eggs. Marine Turtle Newsletter 76:6-8.

HEPPELL, S.S. 2014. The fragility of recovery: implications of the dramatic reduction of the
Kemp’s ridley population growth rate since 2010. In: Texas A&M Sea Grant Program. Second
International Kemp’s Ridley Sea Turtle Symposium. College Station: Texas A&M University
TAMU-SG-14-101, p. 9.

http://texasseagrant.org/assets/uploads/resources/14-101 SIKRSTS_program.pdf

HEPPELL, S.S. 2014. Data and models indicate dramatic changes in Kemp’s ridley growth rate.
Presented in the Session on Sea Turtle Biology and Conservation in the Gulf of Mexico, 34th
Annual Symposium on Sea Turtle Biology and Conservation, 10-17 April 2014, New Orleans.

HEPPELL, S.S. 2015. The fragility of recovery: implications of the dramatic reduction of the
Kemp’s ridley population growth rate since 2010. In: Texas A&M Sea Grant Program. Second
International Kemp’s Ridley Sea Turtle Symposium. College Station: Texas A&M University
TAMU-SG-15-101, p. 25.


http://texasseagrant.org/assets/uploads/resources/15-101_Monitoring_Status_program.pdf
http://texasseagrant.org/assets/uploads/resources/14-101_SIKRSTS_program.pdf

http://texasseagrant.org/assets/uploads/resources/15-101 Monitoring Status program.pdf

HEPPELL, S.S., BURCHFIELD, P.M., AND PENA, L.J. 2007. Kemp’s ridley recovery: how far have
we come, and where are we headed? In: Plotkin, P.T. (Ed.). Biology and Conservation of Ridley
Sea Turtles. Baltimore: Johns Hopkins University Press, pp. 325—335.

HEPPELL, S.S., CROUSE, D.T., CROWDER, L.B., EPPERLY, S.P., GABRIEL, W., HENwoOOD, T.,
MARQUEZ, R., AND THOMPSON, N.B. 2005. A population model to estimate recovery time,
population size, and management impacts on Kemp’s ridley sea turtles. Chelonian Conservation
& Biology 4:767—773.
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2. On page 4-25, it is stated: “Sections 4.8 (Sea Turtles) and 4.9 (Marine Mammals)
describe the Trustees” assessment of injury to these highly charismatic organisms,
which are protected by the Endangered Species Act and the Marine Mammal
Protection Act. The sea turtle assessment relied on extensive observations of oiled
turtles to develop opinions regarding sea turtle injuries, as supplemented by veterinary
assessments of captured turtles and a laboratory study of surrogate freshwater turtles.
The marine mammal assessment synthesized data from NRDA field studies, stranded
carcasses collected by the Southeast Marine Mammal Stranding Network, historical
data on marine mammal populations, NRDA toxicity testing studies, and the published
literature.”

To supplement the approaches applied to assess injury to sea turtles, the Trustees should also
synthesize sea turtle data from NRDA field studies, stranded carcasses collected by the NMFS
SEFSC Sea Turtle Stranding and Salvage Network, historical data on sea turtle populations, and
the published literature (including literature listed under item 1 above). In other words, data
existed from which these approaches could have been applied, just as they were applied to the
marine mammals; they should work as well for sea turtles. If the Trustees actually applied them
to sea turtles, then the statement on page 4-25 (item 2 above) should be corrected accordingly.

3. On page 4-169 it is stated: “Assessing production foregone allows for a more thorough
representation of spill-related injuries to water column organisms than would be
captured by calculating what is lost by the direct kill alone. Results of the production
foregone model are measured in biomass, which can be used to address biological
concerns and can be informative when considering restoration needs.”



Although the Trustees applied this approach to fishes, they should also apply forgone production
modeling to sea turtles for which growth and survival have been estimated and modeled (see
Rowe et al. 2007 in literature listed under item 1 above). This would supplement the other
approaches that were applied to sea turtles. Rowe et al. (2007) noted that foregone production
modeling “...is not a direct method of increasing sea turtle production. Therefore, scaling
was performed to estimate the number of hatchlings needed to compensate for the sea
turtle injuries.” This is especially relevant because increasing annual hatchling production on
nesting beaches in Tamaulipas and Veracruz, Mexico as well as in Texas, is the most immediate
restoration action that can be taken to restore exponential growth toward recovery of the Kemp’s
ridley population (see http://www.galvnews.com/opinion/guest_columns/article 68a51fea-6186-
11e5-82f1-03855703a74a.html). Restoration and enhancement of annual hatchling production
and releases from nesting beaches have long been demonstrated as effective means of restoring
sea turtle population growth, especially for Kemp’s ridley (see literature listed under item 1
above).

4. As stated on page 4-516: “Inherent challenges to studying highly mobile marine animals
(i.e., they are typically located in remote areas that are difficult for researchers to
access, they are difficult to find and capture at sea, and certain life stages spend most of
their time below the surface) further restricted the Trustees’ survey efforts. For these
reasons, the Trustees used expert opinion, surface oiling maps, and statistical
approaches to apply the directly observed adverse effects of oil exposure to turtles in
areas and at times that could not be surveyed. This produced estimates of the total
number of sea turtles that were injured within the entire footprint and period of the
DWH oil spill.” On page 4-519, it was stated that “Turtles frequently become
accidentally entangled, ensnared, and hooked in fishing gear, including in trawls, nets,
traps/pots, and on hook and line, and many of these interactions are fatal (Lewison et
al. 2013).”

In retrospect, bottom trawling with shrimp trawls would have been an effective method for
sampling abundance of neritic life stages of sea turtles that spend most of their time submerged,
and especially for sampling abundance of large subadult and adult females that have the highest
reproductive value compared to all other life stages. This was a missed opportunity. It could
have provided valuable data on abundance of large subadult and adult female sea turtles,
especially Kemp’s ridleys, during and following the oil spill. This was a possible reason why
large subadult and adult female sea turtles failed to be detected within areas inside and outside
(to the west and east) the expanding spill footprint. Not only could the oil spill have killed large
subadult and adult Kemp’s ridley, but it could have been a barrier to migration of these turtles to
western GoM nesting beaches. The cold winter of 2009-2010 could have delayed their migration
to the nesting beaches; the nesting season in 2010 was delayed. See literature authored by
Gallaway and other under item 1 above. This should be discussed in a revision of the Draft.

5. The injury assessment results for the female portion of the Kemp’s ridley (Lepidochelys
kempii) population are woefully inadequate for purposes of informing this species’
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restoration planning so that restoration can address the nature, degree, and extent of
the injuries (see references under item 1 above).

According to Gulf Coast Vulnerability Assessment conducted by USFWS (2015), “Of the
species assessed, Kemp’s ridley sea turtle is thought to be the most vulnerable species
across the Gulf Coast. Experts identified its main threat as loss of nesting habitat to sea
level rise, erosion, and urbanization.” This implies that Kemp’s ridley is considered to be a
highly important index species for detecting environmental impacts and trends. In addition, its
nesting beaches are habitats that are important to it survival and recovery, because they are
annual sources of hatchling releases (i.e., additions to the population). This should be discussed
in a revision of the Draft.

6. The 4.8.1 Introduction in the Draft stated: “Given the extensive nature of the DWH oll
spill, it is key to understand how different life stages are distributed, and how different
species of sea turtles use habitats in these different areas, in order to assess impacts of
the DWH oil spill. Consequently, the Trustees assessed injury to sea turtles by species
and life stage.”

However, on pages 4-516 and 4-517, GoM sea turtle species were combined to present numbers
of large juvenile and adults killed by the DWH oil spill, as well as to present numbers of
hatchlings injured by the DWH oil spill. All GoM sea turtle species, life stages, and sexes would
not be expected to have been impacted in identical ways by the 2010 DWH oil spill (see
Caillouet 2014, under item 1 above). Demographic, stock assessment, and regression models
have shown that the female portion of the Kemp’s ridley population suffered a major setback
which began sometime between the ends of the nesting seasons in 2009 and 2010, and that this
population’s pre-2010 exponential growth (NMFS et al. 2011) has not resumed since then (see
literature cited under item 1 above; see also Section 4.8.4.7 and Figure 4.8-15). The only life
stages that could have influenced the documented annual numbers of Kemp’s ridley nests on
nesting beaches in Texas and Mexico in years 2010-2014 were adult females and large subadult
females (i.e., those that matured and joined the adult life stage before or during each nesting
season in years 2010-2014; see Caillouet 2014 under item 1 above). Only adult female sea
turtles lay clutches of eggs (i.e., nests). Before the oil spill, growth in the female Kemp’s ridley
population, especially exponential growth, provided strong evidence that additions to the
population through annual hatchling releases over the years had overwhelmed all losses due to
anthropogenic and natural mortality for 2.5 decades (see Caillouet 2010 under item 1 above).
NMFS predicted that Kemp’s ridley would meet downlisting criteria by 2011. This should be
discussed in the

7. Section 4.8.2.1 stated acknowledged that: “This extensive oiling contaminated vital
foraging, migratory, and breeding habitats at the surface, in the water column, and on
the ocean bottom throughout the northern Gulf of Mexico for Kemp’s ridleys,
loggerheads, green turtles, hawksbills, and leatherbacks, across geographic areas used
by different life stages. In fact, DWH oil contaminated areas designated as “Critical
Habitat” under the ESA for loggerhead sea turtles in the northern Gulf of Mexico. The
pervasive and prolonged nature of the DWH spill, particularly at the air-water
interface where all sea turtles must go to breathe, made exposure to oil inescapable for



many sea turtles, and caused significant injuries to sea turtle populations in the
northern Gulf of Mexico.” In the Figure 4.8-4 legend, it was stated that “Boat-based
efforts during the DWH oil spill focused on offshore areas that are inhabited by small
juvenile sea turtles. Photos: (top left) Trustees searched convergence areas, which
accumulate floating material, typically Sargassum and associated fauna, including sea
turtles, as well as DWH oil; (top right) responders performed boat-based operations in
offshore areas to rescue small juvenile sea turtles that inhabited convergence areas
affected by the oil;(bottom) a heavily oiled, small juvenile Kemp’s ridley turtle rescued
during the spill.” On page 4-534 is was stated: “It is important to note that the turtles
documented during rescue operations—especially the number of oiled, dead turtles—
underestimate the actual magnitude and degree of oil exposure that affected sea turtles
during the DWH oil spill. The underestimation was due to several factors that hindered
the ability of field crews to document live and dead turtles during the rescue efforts.
Foremost was the vast expanse of the search area and distance from shore, which
limited the proportion of the spill area that could be physically searched for small
turtles, which are only visible from vessels. Disappearance of carcasses due to sinking of
remains, scavenging, and rapid decomposition rates in summer temperatures limited
the recovery of dead turtles as did the difficulty of seeing motionless, oiled small turtles
among surface material and oil. In addition, rescue crews were restricted from working
early in the spill period, during inclement weather, around the wellhead, and in more
distant areas due to logistical constraints and safety concerns.” On page 4-539 it is
stated that: “Given the many complexities of response operations and translocation of
nests during the DWH oil spill, very little sampling was done during the actual nesting
season in 2010. Studies of nesting females, eggs, and hatchlings in subsequent years
primarily focused on Kemp’s ridleys in Texas and were aimed at detection of ongoing
exposure and effects. None of these studies yielded evidence of exposure to DWH oil;
however, the limited scale of sampling, uncertainty about application of methods to sea
turtles, and the variability in exposure probability among animals that forage in
different areas may have prevented detection of possible oil exposure of nesting female
sea turtles (Hooper & Schmitt 2015).”

Absence of evidence should not have been taken as evidence of absence. The northern GoM
includes well known foraging areas for large subadult and adult Kemp’s ridleys, and these life
stages are known to migrate through northern GoM corridors on their way to western GoM
nesting beaches. Any large subadult and adult Kemp’s that encountered DWH oil at the surface
likely would have been Killed or debilitated by inhaling fumes of the volatile components of
DWH oil, by ingesting DWH oil, or both. Typically, large subadult and adult Kemp’s ridleys
occur farther offshore than smaller neritic life stages, and they are not typically associated with
Sargassum. The proportion that large subadult and adult female Kemp’s ridleys represent within
the female population is small compared to younger life stages, but the large subadult and adult
females have much greater reproductive value than the younger life stages (Seminoff and
Shanker 2008; Bjorndal et al. 2011; Crowder and Heppell 2011; NMFS et al. 2011; NMFS and
USFWS 2015). In addition, any large subadult and adult female Kemp’s ridley that may have
been killed or debilitated by the DWH oil, dispersants (e.g., COREXIT), or burning of the DWH
oil at sea would have been less likely to strand dead or alive along the coast of the northern GoM
because of their greater distances from the coast. In other words, numbers of documented deaths



and injuries of large subadult and adult female Kemp’s ridleys during the DWH oil spill
probably were very low compared to numbers actually killed or debilitated by DWH oil, and
their deaths or debilitation no doubt would have reduced nesting in 2010. Numbers of nests
dropped in 2010 and have remained much lower than expected ever since (see NMFS et al. 2011;
NMFS and USFWS 2015) in Texas and Mexico. The drop was documented in Tamaulipas,
Veracruz, and Texas. What else could have killed or debilitated large numbers of subadult and
adult female Kemp’s ridleys in 2010, if not the DWH oil and actions taken to mitigate its impacts
on sea turtles? See the published sources under item 1 above. The draft assessment should at
least include a discussion of various hypotheses put forward to date to explain the drop in nests
throughout the western GoM, and cite the relevant literature listed under item 1 above.

Lutz and Lutcavage (1989) should be cited and mentioned in in the damage assessment (see
citation under item 1 above).

Also the quote above from page 4-539 should be revised to clarify exactly what was meant by
“...response operations and translocation of nests during the DWH oil spill...” If this
passage referred specifically to response operations relating to sea turtles, it should be stated as
such, because “response operations” dealt with many factors and biota. If “translocation of
nests” related to Kemp’s ridley, it should be stated as such, because translocation of clutches to
protective corrals and polystyrene boxes containing beach sand is standard practice on Kemp’s
ridley nesting beaches in Tamaulipas, Veracruz, and Texas. However, if “translocation of
nests” referred instead to the translocation of clutches of sea turtle clutches (https://pub-
dwhdatadiver.orr.noaa.gov/dwh-ar-documents/894/DWH-AR0021308.pdf) from west Florida to
east Florida nesting beaches during the oil spill, it should be stated as such. Translocation of sea
turtle clutches from west Florida to east Florida beaches during the DWH oil spill should not be
given as a reason that ““...very little sampling was done during the actual nesting season in
2010.” The fact that very little sampling was done during the actual nesting season in 2010,
especially that of Kemp’s ridley, could well be the major reason why data are lacking concerning
impacts on large subadult and adult Kemp’s ridley on the northern Gulf of Mexico foraging
grounds. Since shrimp trawling has been designated the most important anthropogenic cause of
mortality in neritic life stages of sea turtles at sea since 1990
(http://www.nap.edu/catalog/1536/decline-of-the-sea-turtles-causes-and-prevention), it would
have been prudent to sample northern GoM foraging areas for large subadult and adult Kemp’s
ridley sea turtles with bottom trawls during the nesting season in 2010? In 2010, were there no
strandings of large subadult and adult Kemp’s ridleys documented along the northern GoM coast
(Florida through Texas) before, during, and following the DWH oil spill? See Gallaway et al.
(2013). A summary of annual numbers of strandings of large subadult and adult female and
male Kemp’s ridleys in each year 2009-2014, should be included in a revision of the Draft, and
compared to strandings of smaller, neritic life stages of Kemp’s ridleys. For 2010 only, these
strandings should be grouped into two temporal categories, “pre-spill” and “from beginning of
the spill onward”. Comparisons should also be made of carapace length distributions of the
annual strandings of all neritic stage Kemp’s ridleys, for years 2009-2014, with 2010 partitioned
into the two categories above. This should determine the proportion of strandings made up of
large subadults and adults (by sex) in each year 2009-2014, and evaluate how this proportion
may have changed over years 2009-2015. It should also determine whether the proportion
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changed between “pre-spill” and “from beginning of the spill onward in 2010). Methods and
results of these analyses should be included in a revision of the Draft.

8. Also revealing is the following statement in Section 4.8.4.3: “In a separate study,
changes in chemical markers in carapacial scutes (i.e., the keratinized covering of
turtles’ shells) of nesting adult Kemp’s ridleys suggested that turtles in 2011 and 2012
foraged in different locations than areas used by turtles in 2010 prior to the DWH spill
(Hooper & Schmitt 2015). Although the cause(s) of these observations is unknown at
this time, a persistent effect on turtle foraging areas and/or prey availability or quality
related to the DWH oil spill cannot be ruled out. Furthermore, because sea turtles tend
to use the same foraging areas across years (e.g., Shaver et al. 2013), it is plausible that
turtles that foraged in or traveled through the DWH oil spill footprint were exposed to
oil.”

The Kemp’s ridleys in mentioned in these studies were those that were examined after being
found in the areas surveyed. These studies did not rule out the probability that significant
numbers of large subadult and adult females were killed or debilitated by DWH oil during their
migration toward western GoM nesting beaches in 2010, or prevented or delayed from migrating
by DWH oil. Energy stores are required for their migration to nesting beaches and production of
eggs; if the turtles were undernourished due to reduction of abundance of prey by the DWH oil
spill, they may not have been able to migrate, produce eggs, or both. An examination and
discussion of most if not all the sources listed under item 1 above should be included in a
revision of Draft Section 4.8, since those sources provided numerous hypotheses regarding
factors including the DWH oil spill and responses to it that could have contributed to the setback
in the Kemp’s ridley female population, evidenced by the substantial drops in nests on beaches in
Tamaulipas, Veracruz, and Texas in 2010, which appears to have had lasting effects on nesting.
Also, a control group of 18 adult Kemp’s ridleys exists at Cayman Turtle Farm Inc., Grand
Cayman Island, BWI, from which carapacial scute samples can be taken for analysis of chemical
markers, and comparison with those mentioned above. All of this should be discussed in a
revision of the Draft.

9. The DWH oil spill footprint and the 50 m depth contour should be added to Figure 4.8-
10 should depict

The legend of Figure 4.8-10 states that “Trustees flew aerial surveys to document locations of
sea turtles within the DWH oil spill footprint. Triangles indicate all sightings of Kemp’s
ridleys (blue; n=287 turtles) and loggerheads (orange; n=529 turtles) along all survey
transect lines flown systematically from April through September 2010.”

The DWH oil spill footprint should be added to Figure 4.8-10. Also, adult Kemp’s ridleys are not
abundant seaward of the 50 m contour, so the 50 m contour should also be added to Figure 4.8-
10.

10. Section 4.8 stated “Although DWH oil was unlikely to have had an impact on Kemp’s
ridley nesting abundance in 2010, it is likely DWH oil contributed to some unquantified
extent to the observed reduction in projected nesting after 2010.”



This begs the question; “What caused the unprecedented and unpredicted substantial drop in
numbers of nests in Tamaulipas, Veracruz, and Texas in 2010?” Whatever it was also remains
unquantified, but it obviously had a GoM-wide detrimental impact on large subadult and adult
female Kemp’s ridleys in 2010. Sources under item 1 above discuss a number of possible
causes, which should all be discussed in Section 4.8.4.7 which states that: “DWH oil did not
arrive on the continental shelf of the northern Gulf of Mexico until late May or early June
2010. By that time, adult Kemp’s ridley turtles that were going to breed in 2010 would
likely have already departed the northern Gulf for their breeding and nesting areas in the
western Gulf.” This is conjecture. Trustees should provide evidence that large subadult and
adult Kemp’s ridleys that were going to breed in 2010 departed the northern GoM prior to late
May or early June in 2010. A comparison of the time sequencing of Kemp’s ridley nesting in
Texas, Tamaulipas, and Veracruz during 2010 and the previous 10 years should be made. If the
start of nesting was delayed in 2010 (e.g., by the cold winter of 2009-2010) as compared to the
preceding 10 years, this would suggest that would-be nesters did not migrate from the northern
GoM to western GoM nesting beaches before the DWH oil spill as suggested in the Draft. For
years 2000-2010, data on daily Kemp’s ridley nest counts probably exist for nesting beaches in
Texas, Tamaulipas, and Veracruz. The time-sequence patterns of Kemp’s ridley nest numbers
at these three States in each year 2000-2010 should be examined and compared. For each year
and State, | suggest that the cumulative number of daily Kemp’s ridley nests over each of the 11
nesting seasons be calculated and graphed and the graphs compared. It should be possible to
determine from such graphs whether nesting was delayed in 2010 compared to the previous 10
years. If nesting was not delayed in 2010, that might be taken as circumstantial evidence that
Kemp’s ridley female adults and large subadults left the northern GoM foraging grounds before
the DWH oil could have affected them in 2010. If nesting was delayed in 2010, this could be
taken as circumstantial evidence that something delayed migration to nesting beaches in 2010,
leaving the turtles vulnerable to impacts by the DWH oil spill. One thing for certain is that the
annual nest counts in Texas, Tamaulipas, and Veracruz were much lower in 2010 than in 2009!
The magnitude of the drop in annual nests in Tamaulipas (where most nesting occurs), between
the ends of the 2009 and 2010 nesting seasons, was unprecedented as compared to annual nests
in years 1966-2009. More than 4 decades of successful conservation efforts in the GoM were
incapable of preventing this setback, or restoring exponential growth of the Kemp’s ridley
female population. All of this should be discussed in a revision of the Draft.

11. Section 4.6.3.2.2 (River Water Releases) stated: “With oil approaching the shoreline,
salinity control structures at nine separate locations in Louisiana (Davis Pond,
Caernarvon, Bayou Lamoque, West Pointe a la Hache, Violet Siphon, White Ditch,
Naomi Siphon, Ostrica Lock, and Bohemia) were opened as part of a series of response
actions intended to reduce the movement of oil into sensitive marsh and shoreline areas.
The largest two of these structures allowed river water to flow into Barataria Bay and
Black Bay/Breton Sound. The Caernarvon structure was opened on April 23, 2010, and
remained open through the first two weeks of August at or near maximum capacity
(approximately 8,000 cubic feet per second) (see Figure 4.6-13 for Caernarvon flow
history) (Rouhani & Oehrig 2015b).....”



The winter of 2009-2010 was cold and wet
(http://www.ncdc.noaa.gov/extremeevents/specialreports/2009-2010-Cold-

Season.pdf https://sites.google.com/site/whythe2009winterissocold/), and the deliberate releases
of river water mentioned in Section 4.6.3.2.2, as well as colder Mississippi River water outflow
(http://onlinelibrary.wiley.com/doi/10.1002/2014JC010498/full), may have delayed migration of
large subadult and adult female Kemp’s ridley from the northern GoM in 2010, thereby allowing
them to be impacted by DWH oil (under item 1 above, see Caillouet 2010, 2011, 2014; Gallaway
et al. 2013, 2014, in press; Gallaway and Gazey 2014, 2015). This should be discussed in a
revision of the Draft.




Dear Sir:

Thank you for the opportunity to comment on the Deepwater Horizon Draft PDARP/

PEIS. As the Aerial Dispersant Group Supervisor for the Deepwater Horizon release | was
intimately involved in the operational decisions. Also, I initiated within our group a science
team to continually determine if our dispersant application was effective and what impacts our
dispersant spraying was having on biota in the underlying water column. We wanted to be sure
we were doing the very best we could to reduce environmental damage that was being caused by
the spill. The important result of that scientific effort was the publishing of the data in the
OSAT Ecotoxicity Addendum (OSAT 2011) that showed that no harm to the water column test
species was occurring.

I could not find any quantification of the environmental benefits of surface dispersant
application. Only the harm caused by dispersant application was discussed. This would lead
one to question why dispersants were approved for use. It is important to include a discussion
of net environmental benefits so that government officials and the general public can better
understand why dispersants were used. The removal and biodegradation of an estimated
15,000,000 gallons of Macondo crude oil by aerial application of dispersant (over 10% of the
total released) had a significant benefit to offshore mammals, turtles, and birds and an even
greater benefit to the shoreline habitat. This benefit was realized by using less than 10% of the
aerial dispersant capability that could have been applied.

Even though the purpose of the report is to ascertain environmental damages, | recommend that a
full analysis of the overall environmental impact of aerial dispersant operations be added to the
report. This will assist future FOSCs, RRT members, government officials and the general
public in understanding the benefits of using dispersants and may enable faster approval and
acceptance of this valuable response tool.

Throughout the document there are many instances where dispersant impacts are discussed, but
the specific manner of application, i.e., subsea injection or surface application, is not identified.
The two response techniques are quite different in application and results.  For instance, the
dispersed oil plume is often discussed without noting that this is a subsea plume resulting from
the subsea injection of dispersants. It was shown by both fluorometry and water sampling that
the surface application of dispersants led to dispersed oil entering the water column and within
hours being diluted to background levels. Surface application did not create any measureable
long lasting plumes.  Aerial application applies a low dosage of dispersant over a very wide
area measured in square miles; whereas subsea injection deposits dispersants continuously at one
single spot (the 7 in pipe riser) in the ocean. Appropriate text be added to clearly indicate the
results or statements that apply to subsea dispersant operations and those associated with surface
application.

Comments on specific sections or paragraphs of the Deepwater Horizon Draft PDARP/
PEIS are attached. If you have any questions concerning any of my comments, | will be glad to
discuss them at your convenience.

Sincerely,



Charles A. Huber

C. A. Huber, Inc.

5 Captain’s Court

Williamsburg, VA 23185

Phone: 757 253-98875

Email: CharlesAHuber@verizon.net



Comments on Deepwater Horizon Draft PDARP/PEIS

(preliminary damage and restoration plan/preliminary environmental impact statement)

1. Page 2-10 Incident Overview

A sentence should be added to the end of section 2.3.2 which states the other main
purposes for using dispersants:

- toremove oil from surface waters to reduce harmful impacts to offshore
marine mammals, turtles and birds that may become oiled when they
surface to breathe or when they land or dive on or through the oil slick, and

- toreduce VOCs near the relief well vessels to protect workers on these ships
from the inhalation hazards posed by evaporation of the oil spill.

2. Page 4-30

The word “dispersants” highlighted below should be modified to “subsea injected
dispersants.” Surface applied dispersants did not ravel through the deep sea but were
quickly dispersed to background levels within the top 10 meters of the water column.

3. Page 4-31

The statement made below should clearly indicate that the “dirty blizzard” of oil marine
snow was not caused by the use of aerially applied dispersants. The testing of water
samples and fluorometry showed that aerially dispersed oil was quickly (in a matter of
hours) diluted to background levels, and these applications were applied over large
areas of the ocean measured in square miles.




Figure 4.2-3

Replace “dropped chemical dispersant” with “quantitatively sprayed dispersant.”

Aerial application of dispersant is calibrated to each spray aircraft, the nozzles they use,
and their application speed and altitude to ensure that precise dosages and droplet sizes
are produced.

Page 4-33

To the highlighted word “dispersant,” add “injected at the well head” to clarify that the
dispersant entrained in deep-sea plumes and entrained in plumes that rose through the
water were the results of subsea injection of dispersants, and not aerial application of
dispersants. This addition will help readers better understand that the dispersant
plumes came from subsea injection, and not from aerial or vessel application.

Page 4-37

Recommend removing the highlighted area below and adding a new sentence at the
end of the paragraph which states: “The surfactants used in Corexit EC9500A
dispersant are some of the safest available and are also used in baby shampoo and facial
creams as well as dishwashing liquids.” This would provide a better description of
surfactants for reader understanding. (See table below)




Page 4-38

At the end of the first sentence add, “... entrained in the water column and then are
removed from the environment by naturally occurring microbes which biodegrade the
dispersed oil.” This would give a better understanding to readers of the end result of
dispersing the oil. The dispersed oil does not sink nor stay indefinitely in water column.




Page 4-38

In the paragraph below it should also be stated that reducing the amount of surface oil
reduces harmful impacts to offshore marine mammals, turtles and birds that may
become oiled when they surface to breathe or when they land or dive on or through the
oil slick. Additionally, surface dispersant application also provides safety to workers on
vessels at the spill site by reducing the inhalation exposure to Volatile Organic Chemicals
(VOCs) from the oil slick.

Page 4-39

The statement below about surface application of dispersants gives the impression that
aerial application of dispersants increased biological damage by increasing oil
concentrations in the upper water column. It should be stated that although surface
application of dispersants temporarily increased dispersed oil concentrations in the
upper area of the water column, it was shown that this temporary increase was at
concentrations that did not have any harmful impact on biological species habiting this
area based on measured chemical concentrations and results of toxicity tests with field
collected samples. This fact was shown in the following reference which published the
results of toxicity studies of the aerial dispersant operations.

OSAT Ecotoxicity Addendum (OSAT 2011). “Summary Report for Sub-Sea and
Sub-Surface Oil and Dispersant Detection: Ecotoxicity Addendum.” Operational
Science Advisory Team. Gulf Coast Incident Management Team, Deepwater
Horizon MC252, July 8, 2011

Throughout this document use of the word “dissolved” referring to dispersed oil should
be removed. Dispersed oil does not dissolve. Dissolving indicates that the dispersed
oil would become inseparable from water and lose its identity. In fact, dispersed oil
droplets of approximately the width of a human hair become neutrally buoyant and
remain in the water column until they are biodegraded within a matter of days.




10.

11.

Page 4-39

| question whether the highlighted wording below is a proven fact. The dispersant in
the surface oil could also have been the result of subsea injection at the well head. |
don’t think there is any way to determine how the dispersant became a part of the
surface oil slick. Additionally, the paragraph does not give any indication of the
concentration of the dispersant in the oil slicks nor any indication that this
concentration was harmful in any way.

With the small amount of dispersant that was applied in each aerial spray pass, and the
effectiveness of the dispersant on the Macondo crude oil, the dispersant should not
have stayed in the oil slick for a considerable period of time and at any substantial
concentration.

Furthermore, it has been shown that dispersant applied to a surface slick will disperse
the oil when wave energy is supplied within 3-5 days. It has also been shown that
waves as small as 0.5 to 1.0 ft. are sufficient to disperse oil slicks and that rarely are
there days in the Gulf of Mexico when waves of this size are not seen. (See reference
below). Hence, dispersant applied to a surface slick would have been activated by wave
energy before being transferred throughout the GOM.

Reference: US Minerals Management Service (MMS). 2006. Calm seas application of
dispersants. Prepared by SL Ross Environmental Research Ltd., A. Lewis Oil Spill
Consultancy, and MAR Inc. Final Report. September. 45 pp.

Page 4-40

After the highlighted area below, add, “from subsea injection.” This will help readers
understand where the dispersant came from and that it was not from surface
application by aircraft or vessels.




12.

13.

Page 4-40

Precede the word “dispersants” with “subsea injected” in the statement below to make
clear that the dispersant did not come from the surface application of dispersant, but
only from subsea injection.

Page 4-41

Remove item #2 shown below. Fluorometry showed that within hours of surface
application there was only background concentrations of dispersed oil.  Item #2 should
be eliminated as it is hard to even imagine dispersed oil particles the width of a human
hair falling and lighter than water falling 5,000 ft to the sea floor. If there is evidence
of surface applied dispersant or dispersed oil sinking to the sea floor or forming a deep
sub-sea plume, that evidence should be referenced.



14.

15.

16.

Page 4-53 Exposure at Sea Surface

The statement below indicates that the dispersed oil in the upper water column was
harmful to biota in that area when, in fact, the research showed that this was not the
case. This fact should be included in the statement below or as a separate key point to
emphasize the benefits of using dispersants ( See reference below). Additionally, there
are no data showing that dispersants from surface application reached even 30 feet
below the water surface. This paragraph should be changed to more accurately reflect
the transport of dispersants in the water column.

OSAT Ecotoxicity Addendum (OSAT 2011). “Summary Report for Sub-Sea and
Sub-Surface Oil and Dispersant Detection: Ecotoxicity Addendum.” Operational
Science Advisory Team. Gulf Coast Incident Management Team, Deepwater
Horizon MC252,

Page 4-53

It should be stated in this key point that responders on the relief well vessels, skimming
vessels and ISB vessels were also exposed to the VOCs of the oil slicks and that this
posed health issues.

Page 4-54

To the first highlighted statement below, add that, “removing oil from the surface
waters protects marine mammals, turtles and birds from being oiled.” Sargassum rafts,
which form offshore floating habitats, are also protected from being oiled. Applying
dispersants is not done not just to protect sensitive shoreline habitat.

Second, the dispersed oil from the surface application of dispersants does not sink.
Small dispersed oil droplets entering the water column are neutrally buoyant or rise to
the surface. The DOSS or dispersant chemicals that were detected in deep sea samples
were most probably from the subsea injection of dispersant rather than from surface
application. With the minor amount of dispersant per area that was applied via aerial
application over the vast primary operating area of 18,000 sgqmi or more makes it

9



17.

18.

extremely unlikely that the dispersants found in deep sea samples were from surface
application.

Page 4-62

It should be stated that aerial dispersant operations dispersed an estimated 15,000,000
gallons of oil or slightly more that 10% of the oil released. Stating that “some” floating
oil was sprayed is extremely inaccurate. The aerial application was a substantial effort
and is the largest aerial dispersant operation ever performed with over 1200 dispersant
sorties safely conducted. (See Aerial Dispersant Group After Action Report).

Page 4-63

The section below should indicate that research showed that the toxicity to biota in the
upper water column was minimal and returned to background levels within hours of
dispersant application based on field monitoring using fluorescence, field collected
chemistry data, and laboratory toxicity studies with field collected samples. General
statements like the one below give a picture that the dispersant application was not
effective and was harmful, when exactly the opposite is true. (See earlier references to
OSAT results)

10



19.

20.

Page 4-63

The statement highlighted below should be deleted as it has not been proven that this
actually occurred. The amount of dispersed oil that was placed into the water column
by the surface application of dispersants was a very small amount, was quickly diluted to
background levels and was spread over more than an 18,000 sqmi operating area.

Thus, it is not likely that surface dispersant application substantially added to the
observed reaction. Unless the researcher can confirm his statements with supportable
data, the statement should not be made.

Page 4-82

Precede the highlighted word “dispersant” with “subsea injected” to indicate the
source of the dispersant application.

Providing information on the concentration of the dispersant will lead to clearer
understanding of potential impacts.

Table 4.2-2. Inventory of pathways, exposures, and resources in different habitat zones. Details
available in subsequent draft PDARP/PEIS sections indicated.

. . Resource Chapter 4
Habitat Transport Pathways Contaminants : p.
Groups Sections
Direct fallout around oil, dispersant, and drilling mud in
wellhead sediment

Direct deposition due to
impingement of deep-sea oil with or without dispersant in

plume particulate due to sediment )
bathymetry benthic
sediments 4.2.3
Deep-Sea, Sinking marine oil snow .
o ) - . and biota
Slope, and originating at/near sea oil-containing flocculent with or
Shelf surface or within deep-sea | without dispersant in sediment
plume

The same comment applies to the highlighted word below to indicate that the
dispersant referenced was from subsea injection. This will help readers understand the
source of the dispersant and that similar impacts are not associated with surface
dispersant application.

11




L g oL

dissolved and particulate oil with ]
biota

or without dispersant in water
column

Ascending buoyant oil and

Rising Plume (limited) gas plume

21. Page 4-82

It would be helpful to indicate the concentration of dispersants associated in these
areas to provide better understanding of the potential environmental impacts.

Floating oil slick, sheen, floating oil with or without
mousse dispersant
Surface and - P - - surface
Near-surface Uppermost water column dissolved and entrained particulate water and 4.2.5
(less than 10 meters below | oil with or without dispersant in biota
surface) water column

This also is true for the other areas where dispersants are listed in Table 4.2-2.

22. Page 4-99

The identification of dispersant as “nail polish remover” in the statement below should
be removed. The solvent in nail polish remover is acetone (Cutex nail polish remover
MSDS) a highly flammable solvent, which is not representative of the solvents used in oil
dispersants. This reference should be revised to something more closely associated
with the solvents used in dispersants as shown in the following tables of dispersant
components.
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23.

The table below outlines the same ingredient list for our COREXIT dispersants as provided to the EPA

CAS# Name Common Day-to-Day Use Examples
1338-43-8 Sorbitan, mono-{9Z)-9-octadecenoate Skin cream, body shampoo, emulsifier in juice
8005-65-6 Sorbitan, mono-(92)-9-octadecenoate, poly Baby bath, mouth wash, face lotion, emulsifier in food
(ony-1,2-ethanediyl) derivs.
G005-70-3 Sorbitan, tri-(9Z2)-9-octadecenoate, poly Body/Face lotion, tanning lotions
(oxy-1,2-ethanediyl) derivs
BFT-11-T * Butanedioic acid, 2-sulfo-, 1,4-bis Wetting agent in cosmetic products, gelatin,

(2-ethylhexyl) ester, sodium salt (1:1)

beverages

28911-23-2

Propanol, 1-(2-butoxy-1-methylethoxy)

Household cleaning products

64742-47-8

Distillates (petroleum), hydrotreated light

Air freshener, cleaner

111-76-2

** Ethanol, 2-butoxy

Cleaners

* Contains 2-Propanediol **
9500

This chemical component (Ethanol, 2-butoxy-) is NOT included in the composition of COREXIT®

Page 4-99

In the statement below reports that the Trustee’s evaluated the toxicity of different
types of exposures to aquatic resources of different oil-water mixtures. However,
there is no reference to the fact that the toxicity research conducted and reported in
the OSAT reference previously identified showed no observable impacts more than
background samples. This should be included here.

This section also did not discuss the fact that surface applied dispersants were very
effective on Macondo crude, the oil plus dispersant was no more toxic than the oil itself
and the amount (concentration) of dispersed oil in the water column quickly diluted to
background levels. The standard LC50s, i.e., for continuous exposures for 48 to 96
hours result in greater impacts than what biota in the ocean are exposed and are not
really comparable to field exposures. This statement has been confirmed by the
CROSERF research ( Cooperative Aquatic Toxicity Testing of Dispersed Qil and the
“Chemical response to Qil Spills: Ecological Effects Research Forum (CROSERF)” report
which stated “that constant exposure testing does not realistically assess the risk to
marine or coastal organisms when rapid dilution is possible.”

Additionally, the Trustees discussion did not evaluate the net environmental benefits of

using dispersants, nor discuss the reduced environmental impacts to offshore marine
mammals, turtles, and birds and the reduced damage to shoreline habitat. Itis

14



24,

25.

necessary to evaluate the total environmental impacts of the application of dispersants
to understand the why dispersants were used and the resulting benefits.

Page 4-102

The toxicity testing program discussed below only evaluated the negative impacts of
dispersed oil. The analysis should also compare the environmental impacts of using
dispersants versus not using dispersants. The dispersing of an estimated 15,000,000
gallons of oil through the aerial dispersant application should have resulted in a
substantial net environmental benefit. This benefit should be evaluated and stated.

Page 4-114

The “Dispersant Toxicity” section did not state the lengths of time the LC20 and LC50
values were conducted. This is critical as standard times of 48- 96 hours far exceed
field exposures times. Water column species were only exposed to elevated dispersed
oil levels for a matter of hours before dilution to background levels. (See CROSERF
reference in comment 23 above).

Studies reflecting actual field exposure would have substantially reduced the impacts of
dispersant even more than the minimal effect the analysis states.

15




26.

27.

Page 4-183

Since the first and second highlighted areas speak about dispersants, it would be helpful
to confirm that, of the 92 samples analyzed ,“two had detectable levels of PAHs,” and
add immediately following “ none contained dispersants,” to clearly indicate this fact.

Page 4-245

The statement below, that floc occurred where dispersants were applied, does not
appear supported by Figure 4.5-9 as there are 20 locations where no aerial dispersant
application occurred, but where floc is found. Additionally, the greatest amount of floc
occurred at the spill source site where aerial dispersant application was not allowed
closer than 3 nm. Based upon these facts, the floc was not a result of surface
dispersant application.

Another possible explanation of the dispersant found in floc, is that the dispersant was
the result of the subsea injection of dispersant and that the floc assimilated the
dispersant as it sank to the sea floor through the dispersed oil plume or was absorbed
by the floc on the sea floor. The increased floc near the source site which is at the
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28.

same location of the subsea dispersant injection further supports this theory. This
possibility should be discussed as it is highly unlikely that aerial applied dispersant
caused the floc due to the following:

- The swath widths of the application aircraft ranged from 60 to 150 ft which
are very narrow areas when considering the vastness of the GOM
- Standard application dosages of 5 gpa to produce a surface spray thickness of
0.005 mm on the sea surface
- The resulting dispersed oil was shown to be diluted in the water column to
background levels within approximately 3 hours.
Hence, it is unlikely the amount of dispersed oil could have caused floc.

Unless there is firm scientific evidence as to how the dispersant entered the floc that
was sampled, the below statement should be removed as it is more speculation rather
than fact and can lead to misinterpretation of dispersant impacts.

Page 4-246

| recommend that the below comments be deleted as the aerial dispersant spray passes
as shown below were not conducted over the Alabama Alps and Roughtongue reefs.
The graphic below was prepared from the original SATLOC spray data from the aircraft
and shows where all of the aerial spray sorties were conducted through July 13, 2010,
i.e., just prior to dispersant termination on July 19™. As can be seen there were no
spray missions over these reefs (i.e., see that where the blue lines cross there are no red
spray runs.)

In the area of the Roughtongue Reef there were very few spray missions conducted as
there was little oil in this area and the oil that was found was weathered and emulsified,
and therefore not targeted for dispersant application because the dispersant would not
be effective. After July 13 there was limited aerial applications through the end of the
response.

If you would like | can conduct a more thorough review of the original aerial spray
passes and identify those that were near the subject reefs and how close they came and
how much was sprayed as | still have all of the original spray data.

17



| am not sure how the dispersant spray runs were evaluated; however | do know that
the spray missions graphed on the below graph are not representative of the size of the
actual swath width of the application. These lines had to be made considerably larger
on the graph, because if the spray run was shown to scale it would not be too narrow to
appear on the graph. This may have caused an incorrect analysis that spray runs were
done over these reefs.

Additionally, aerial dispersants operations were shown not to disperse the oil more than
10 meters in depth before being diluted to background levels. These reefs are at
depths of 80-90 meters, i.e., well below the extent of dispersed oil or dispersants in the
water column.
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29.

30.

Page 4-246

The statement highlighted below indicates that bottom sediment contained dispersant
that came from plume fallout. It should be noted that the plume came from the
subsea injection of dispersant and was not associated with the surface application of
dispersant. Surface application did not create any dispersed oil/dispersant plume as it
was shown that concentrations of dispersed oil were diluted quickly (within several
hours) to background levels. No concentrations of dispersed oil was detected lower
than 10 m by SMART monitoring.

Page 4-263

| suggest that the highlighted area be changed to read “subsurface oil/subsea injected
dispersant plume” to assist readers in understanding the source of the dispersant plume
being referred to.

19
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actual
figures.

31.

32.

Page 4-272

The statement below should be corrected as to the statement that dispersants were
frequently used in this area and in significant quantities. The actual ....

Page 4-544

No dispersant spray sorties were conducted over or near sargassum as that area was
recognized as a valuable habitat, and the oil contained in the sargassum was not
dispersible. It is recommended that “dispersant” be removed from the statement
below, unless actual proof or evidence can be provided that dispersant was applied to
sargassum and caused it to sink. The report should not speculate on potential impacts.
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December 4, 2015

Natural Resource Damage Assessment and Restoration
Trustee Council

U.S. Fish and Wildlife Service

P.0. Box 49567

Atlanta, GA 30345

Re: Comments on the Deepwater Horizon Oil Spill Draft Programmatic Damage
Assessment and Restoration Plan and Draft Programmatic Environmental Impact
Statement

Dear NRDA Trustee Council,

As organizations with a long history working throughout the Gulf Coast region, the National
Wildlife Federation and our affiliates Texas Conservation Alliance, Louisiana Wildlife
Federation, Mississippi Wildlife Federation, and Florida Wildlife Federation thank you for
the opportunity to comment on the Deepwater Horizon oil spill draft Programmatic Damage
Assessment and Restoration Plan (PDARP) and draft Programmatic Environmental Impact
Statement (PEIS). On behalf of our 6 million members and supporters, we appreciate your
continued efforts to restore public trust resources.

The National Wildlife Federation submits these thoughts for your consideration on behalf
of our Gulf Restoration Program. These comments should be considered supplemental to
those we have provided in our comment letters with our national partners and with the
Restore the Mississippi River Delta Campaign.!

Without question, the release of the draft PDARP/PEIS represents a critical milestone on
the road to restoration for the Gulf. Given the unprecedented scope and nature of the
Deepwater Horizon disaster, we appreciate your efforts to undertake this damage

1 See letter from NWF, Ocean Conservancy, Environmental Defense Fund, The Nature Conservancy, and National
Audubon Society (Dec 4, 2015) and letter from Restore the Mississippi River Delta Campaign (Dec 4, 2015).



assessment and to produce a restoration plan befitting of the injuries incurred by Gulf
ecosystems and communities, recognizing this was no minor task.

Overall, we believe that the draft PDARP/PEIS presented a very systematic analysis of
estimated injury, and appropriately acknowledged the connectivity between habitats,
resources, and ecosystem services in the Gulf of Mexico. We support the Trustees’
preferred approach for “comprehensive, integrated ecosystem restoration,” and applaud
the heavy emphasis placed on restoring coastal and nearshore habitats given the critical
role that they play for injured wildlife resources and overall system productivity. We are
also pleased to see over 95% of restoration dollars allocated to restore the Gulf’s urgent
ecological injuries, rather than on recreational or public access projects.

After careful review of the documents, we believe there are a number of items that require
additional clarification. In the comments that follow, we highlight these areas of ambiguity,
and offer some suggestions to strengthen the implementation of this visionary restoration
effort.

In the draft PDARP, the Trustee Council recognizes the need to update their existing
Memoranda of Understanding (MOU) and to develop Standard Operating Procedures (SOP)
for adoption and adherence by each of the Trustee Implementation Groups (TIGs). Many
essential restoration planning and coordination details hinge on these documents.
However, the expected content of the documents is not elaborated in the draft PDARP,
making it impossible to provide meaningful comment on many aspects of the governance
structure. Given that the procedures and practices articulated in the SOP will guide
restoration activities across the Gulf for many years to come, this is a critical juncture for
soliciting public feedback. We therefore recommend that the PDARP commit to an
additional public comment period to allow for needed public input regarding the MOUs and
SOPs once they are drafted. In the cases where individual TIGs elect to develop
supplemental MOUs and SOPs, these documents also should be subject to public comment
periods before being finalized.

As you know, Gulf of Mexico restoration will be occurring at an unprecedented scale and
scope, involving a multitude of state and federal agencies and restoration programs. We
believe that the decentralized decision-making structure proposed in the draft PDARP, with
restoration plans developed and projects selected at the TIG level, will increase efficiency
in decision-making and accelerate implementation of critical restoration efforts around the
Gulf. However, we also feel strongly that this structure necessitates proactive and
formalized efforts to coordinate between TIGs and across other restoration programs (e.g.
RESTORE and NFWF) to ensure that a Gulfwide perspective on restoration is not lost.

More detail on the specific channels or processes that the Trustee Council will employ to
promote coordination should be provided in the final PDARP, as well as in the SOP.



Additionally, we suggest the following as possible approaches to ensure regional
coordination and informed-decision-making?:

e Full Trustee Council continues to meet on a frequent and defined basis (we
recommend annually at minimum) as a forum for TIGs to proactively share
restoration plans, best management practices, and consider how their intended
activities fit into the larger restoration landscape. These meetings could also provide
a space for communication of ongoing and planned activities to the public and to
other Gulf of Mexico restoration programs, including the RESTORE Council and
NFWEF.

e Trustee Council completes biennial program reviews that examine whether projects
are adequately coordinated and on track to meet goals.3 These program reviews
could also serve as a resource to inform and engage the public.

e Full Trustee Council develops an SOP that includes a set of high-level selection
criteria for adoption across all restoration areas and by all TIGs. These criteria
should include considerations such as level of scientific review, leveraging of other
restoration dollars, and presence of a project in an existing comprehensive plan.

e TIGs prepare mandatory strategic restoration plans, built into project restoration
plans where possible and updated as necessary to reflect changing conditions or
evolving science. These strategic plans could assist in identification of opportunities
to coordinate and leverage restoration efforts, and would compel TIGs to give
thoughts to project sequencing and the order of injury restoration, accounting for
recovery periods of injured resources.

We appreciate that one of the restoration plan’s five goals is to “provide for monitoring,
adaptive management, and administrative oversight to support restoration
implementation.” It is critical that all restoration projects are accompanied by monitoring
and adaptive management plans to track and maximize project success. We encourage the
Trustee Council to strive for consistency in project tracking across the Gulf, including
through the development of data collection and management protocols in the SOP.* We
note that in the PDARP, inconsistent metrics were used to describe injury to different
resources (i.e., miles vs kilometers, metric tons vs. kilograms, etc.) Moving forward, this
variability should be minimized where possible to facilitate efficient tracking and reporting
of outcomes between restoration areas and across the broader Gulf landscape. Additionally,
restoration plans should adequately account for climate change impacts, including sea-level

2 For additional details on these and other suggestions on coordination, see letter from NWF, Ocean Conservancy,
Environmental Defense Fund, The Nature Conservancy, and National Audubon Society (Dec 4, 2015) and letter
from Restore the Mississippi River Delta Campaign (Dec 4, 2015).

3 Note: The PDARP already directs the Trustee Council to undertake such reviews approximately every five years,
but a biennial review may help to prevent missed coordination opportunities and would provide for more nimble
adaptive management.

4 PDARP/PEIS, pg 7-23



rise, storm surge, and other scientifically predictable impacts, to ensure restoration
activities are designed to be resilient and sustainable.

The PDARP/PEIS does not describe the intended process for scientific review of restoration
projects. We request that additional details on the scientific review process be provided in
the Trustee Council SOP and circulated for public comment. In addition to any project
vetting that may occur at the TIG level, we stress that some form of external science review
at the Gulfwide scale is essential in order to ensure a coordinated approach to ecosystem
restoration. We recommend the Trustee Council work with other restoration programs,
including the RESTORE Council and NFWF, to establish an overarching Science Advisory
Committee (SAC) to provide independent technical guidance on the use of best available
science in the development, implementation and evaluation of ecosystem restoration
across the Gulf. The SAC could help ensure that science is integrated into restoration
decisions by providing input on restoration objectives, priorities, strategies, and
performance metrics; evaluating progress toward restoration goals via monitoring and
other adaptive management mechanisms; and identifying restoration gaps, conflicts and
opportunities for coordination across TIGs and with other programs. The SAC could also
help develop a scientific review process to be used by the TIGs to evaluate and select
projects to ensure that the projects, as a collective whole, support comprehensive
ecosystem restoration of the Gulf of Mexico. Science staff sitting at the full Trustee Council
level could help to coordinate and connect the work of the TIGs to this independent SAC.

There are a number of other points in the PDARP/PEIS that we believe require additional
explanation:

e We suggest that the Trustees clarify the relationships between the Restoration
Management Portal, the DIVER interface, and the Gulfwide environmental data
management system for which NOAA will receive $37 million from another portion
of the BP settlement.

e We request additional information about the intended distribution of interest that
will accumulate on the $7.1 billion. The draft PDARP states that interest earned on
TIG subaccounts may be used “at the discretion of the TIGs for restoration within
the jurisdiction of each TIG, including for restoration planning, operation, and
administration, or other responsibilities described in the Council or TIG SOP.”> This
seems to be contradictory to the Consent Decree, which directs all interest earned
on the $7.1 billion, along with the $232 million for unknown conditions, to the
Adaptive Management and Unknown Conditions TIG NRDAR subaccount.®
Clarification on this point would be helpful.

e The draft PDARP also provides for the Trustee Council to “designate dedicated
support staff, as necessary, for conducting its business.”” However, it does not

5 PDARP, Section 7.6.1
6 Consent Decree, Section 2.3.3 of Appendix 2
7 PDARP, Section 7.2.1



specify the origin of the funding to stand up the Trustee Council’s support staff and
operations structure. We suggest this be clarified in the final PDARP.

Finally, as noted above, we applaud the commitment in the draft PDARP to restoring
coastal and nearshore habitats. In particular, projects that protect or restore healthy
estuaries along the Gulf Coast will pay dividends by benefitting innumerable wildlife
species and increasing the overall resilience of coastal systems. Although the draft
PDARP/PEIS does not contemplate specific projects, we encourage the Trustees to
begin to identify promising projects/suites of projects to restore injured resources, so
that restoration can begin in earnest once settlement dollars start to flow. We
recommend prioritization of projects that address underlying system stressors
(including sufficient freshwater flows into Gulf estuaries), and that benefit several
categories of resources concurrently, thereby maximizing impact and progress toward
restoration program goals. In particular, we suggest the following projects/project
types as ideal candidates for initial rounds of NRD dollars:

¢ In Florida, the Caloosahatchee River (C-43) West Basin Storage Reservoir Project
would improve the timing, quality, and quantity of freshwater flows to
Caloosahatchee Estuary, which has suffered die-off of sea grasses and oysters due to
unnatural fluctuations in salinity levels and nutrient pollution due to agricultural
runoff. The Caloosahatchee River and Estuary are part of the larger Charlotte
Harbor Estuary System, designated in 1995 as an “estuary of national significance.”8
The C-43 Reservoir project is authorized, making it a timely choice for NRD water
quality funding. Farther up the Florida coast, completion of approved acreage
additions to St. Marks National Wildlife Refuge would be another highly beneficial
project with water quality funds.

e In Alabama, the “100-1000: Restore Coastal Alabama” partnership proposes to build
100 miles of intertidal oyster reefs, which will in turn protect and promote the
growth of more than 1,000 acres of coastal marsh and seagrass. Mobile Bay has
experienced a significant loss of oyster reefs, coastal marsh and seagrass beds. Yet
the Bay has enormous potential for comprehensive ecological restoration—
including replacement and enhancement of these lost habitats—due to the size of
the estuary, historical distribution of oysters in the bay, high natural oyster-
recruitment potential and warm water for fast growth. This project is an ideal
candidate for NRD oyster funds.

e Straddling Mississippi and Alabama, the Grand Bay National Wildlife Refuge was
established to protect one of the largest expanses of undisturbed pine savanna
habitat in the Gulf Coastal Plain region. The marshes on the refuge provide
wintering habitat for resident waterfowl and migratory birds and are extremely
important to many recreational and commercial fish species, including speckled
trout, red drum, and flounder. Strategic property acquisition and restoration within

8 http://www.protectingourwater.org/watersheds/map/charlotte_harbor/



Grand Bay National Wildlife Refuge would be an excellent usage of funds for habitat
projects on federally managed lands.

¢ Inadrought-prone state like Texas, projects that restore or protect vital freshwater
inflows to key estuaries, including Matagorda and Galveston Bays, would be an
excellent use of water quality or habitat NRD funds. The assurance of adequate
freshwater inflows is arguably the most critical long-term restoration need on the
Texas coast. Because so much of the water that flows in Texas’ rivers has already
been permitted for withdrawal through perpetual water-use permits, affirmative
measures, such as purchasing water rights from willing sellers, are needed to ensure
that some of that previously permitted water is available for estuary inflows.

With thoughtful planning, strategic project selection, and proactive coordination, the
Trustees have an opportunity to leave a lasting legacy for the Gulf of Mexico and its coasts.
We look forward to working with you throughout the course of this restoration program,
and again refer you to the letters we have submitted with our partners for additional
comments. Thank you for the opportunity to comment.

Sincerely,

David Muth

Director, Gulf Restoration Program
National Wildlife Federation

3801 Canal Street, Suite 325

New Orleans, LA 70119

Janice Bezanson
Executive Director
Texas Conservation Alliance

Brad Young
Executive Director
Mississippi Wildlife Federation

Rebecca Triche
Executive Director
Louisiana Wildlife Federation

Manley K. Fuller
President
Florida Wildlife Federation
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December 4, 2015

Cynthia K. Dohner

U.S. Fish and Wildlife Service
P.O. Box 49567

Atlanta, GA 30345

Re: Ocean Conservancy’s Comments on the Deepwater Horizon Qil Spill: Draft Programmatic Damage
Assessment and Restoration Plan and Draft Programmatic Environmental Impact Statement

Dear Ms. Dohner:

Ocean Conservancy’ provides the following comments on the Draft Programmatic Damage Assessment and
Restoration Plan and Draft Programmatic Environmental Impact Statement (PDARP/PEIS) to restore natural
resources, ecological and recreational use services injured or lost as a result of the BP Deepwater Horizon oil
disaster.? We thank the Trustees for outlining a comprehensive approach to restoration necessary to address the
scale and complexity of injuries to wildlife and habitats across the extent of the northern Gulf of Mexico
ecosystem. The proposed restoration plan includes a number of approaches that will address stressors that could
inhibit the recovery of impacted resources. The proposed plan also provides opportunities to improve the health
of the ecosystem, perhaps even beyond the (relatively unknown) baseline conditions that existed prior to the
disaster.

Ocean Conservancy recognizes and thanks the Trustees for the enormous amount of time and effort they have
committed to the process of injury assessment and restoration planning. On balance we believe this draft
PDARP/PEIS provides a strong vision and rationale for undertaking an ecosystem approach to restoration of the
northern Gulf ecosystem following the BP oil disaster. Ocean Conservancy also appreciates the robust
information provided in the injuries assessment, the well-crafted summary of injuries information, the details
provided regarding the allocation of natural resource damage (NRD) payments and the overarching commitment
to monitoring and adaptive management. However, we are concerned that the proposed governance structure
for the administration of NRD funds and execution of restoration plans could undermine the Trustees’
implementation of this comprehensive ecosystem approach, will be costly to administer and will make
coordination across restoration areas difficult and cumbersome. Taken together, we believe that these
challenges significantly outweigh the benefits of streamlined decision-making.

Ocean Conservancy provided a letter® to the National Oceanic and Atmospheric Administration (NOAA) in August
2015, outlining our recommendations for marine restoration to serve as a foundation for addressing the marine

! Ocean Conservancy is a nonprofit organization that educates and empowers citizens to take action on behalf of the ocean. From the Arctic
to the Gulf of Mexico to the halls of Congress, Ocean Conservancy brings people together to find solutions for our water planet. Informed
by science, our work guides policy and engages people in protecting the ocean and its wildlife for future generations.

2 Deepwater Horizon Natural Resource Damage Trustees (2015). Deepwater Horizon oil spill: Draft programmatic damage assessment and
restoration plan and draft programmatic environmental impact statement. Available at
http://www.gulfspillrestoration.noaa.gov/restoration-planning/gulf-plan/

? See Letter from Ocean Conservancy to the National Oceanic and Atmospheric Administration (August 19, 2015).



ecosystem elements of comprehensive restoration in the Gulf region. We applaud the Trustees for addressing and
adopting many of these recommendations in the draft PDARP/PEIS. This letter provides more details about our
prior recommendations as well as recommendations for improvements to the draft PDARP/PEIS that are still
needed.

This settlement with BP and the draft PDARP/PEIS mark an important milestone for Gulf communities who have
been engaged and committed to providing input and guidance to the Trustees since 2010. We appreciate the
opportunity to provide formal comments on this draft PDARP/PEIS.

Ocean Conservancy provides the following overall recommendations for the draft
PDARP/PEIS (additional recommendations are outlined in the body of this letter):
e The Trustee Council must continue to play a role in reviewing, approving and/or revising restoration plans;
e The Trustee Council’s standard operating procedures (SOPs) must be developed with public input, made
available for public review and comment, and must be adopted and implemented across TIGs to ensure
consistency;
e The Trustees should revise the definition of the term “open ocean” and ensure that the open ocean
allocation cannot be accessed for activities that do not restore or enhance marine resources;
e Federal planning and administrative costs from the open ocean fund must be explicitly capped at $150
million;
e The Trustees must address the administrative burden as well as the barriers to coordination and public
engagement that the current proposed governance structure will create; and
e The Trustees must ensure decisions for making claims on the allocation for unknown conditions and
adaptive management are based on long-term monitoring data that documents and characterizes
evidence of additional injury.

I. Governance

A “trust” is a legal relationship in which a person or entity (the “trustee”) manages a property or resource for the
benefit of another person or group. Trustees are legally bound to preserve the assets of the trust, allowing only
judicious use of the assets and repairing the trust should it be harmed. The trustee must also manage the trust
exclusively in the interests of the beneficiaries.” Based on these legal principles, the Oil Pollution Act of 1990
created a system by which the federal and state government trustees must restore natural resources following an
oil spill and must do so in the best interest of their citizens, to whom these resources belong. The NRD Trustees
owe legally binding duties to the public as beneficiaries. As such the Trustee Council at hand has a duty to use
settlement funds in the most efficient, effective and transparent way possible. Though we recognize the potential
benefit of streamlined decision-making at the state level, we are concerned that the creation of eight Trustee
Implementation Groups with decentralized decision-making authority could result in inefficient use of funds, and
that will undermine the Trustees’ own stated goal of ecosystemwide restoration.

A. Trustee Council and Trustee Implementation Group structure and management

The draft PDARP/PEIS provides a description of the governance structure proposed to administer and allocate
NRD monies’ through the creation of eight Trustee Implementation Groups (TIGs), which are composed of a

4Turnipseed, M., Crowder, L. B., Sagarin, R. D., & Roady, S. E. (2009). Legal bedrock for rebuilding America’s ocean ecosystems. Science,
324(5924), (citing Restatement (Third) of Trusts §2 (2003)).
> Draft PDARP/PEIS at page 7-4.




subset of Trustees. Under this proposal, the eight TIGs will take on all primary planning and decision-making
responsibility.® In essence, the proposal creates eight Trustee Councils in addition to the existing Council. The
subdivision of central decision-making authority will undermine the effectiveness of local and ecosystemwide
restoration and the functionality of the restoration governance system as a whole. We recognize that some of the
Trustees may wish to streamline decision-making and that, given purported difficulties in achieving consensus for
funding early restoration projects in some areas, there is a reluctance to continue with a centralized model.
However, the overall commitment to a coordinated, comprehensive approach outlined in the PDARP/PEIS
requires a thoughtful governance approach based on what is best for the ecosystem, which does not recognize
political boundaries. The hurdles to reaching consensus that may have been encountered during early restoration
should be overcome easily now that funding is allocated by resource to specific political subdivisions.

In the event that the proposed structure moves forward, we are recommending areas to strengthen coordination,
ensure consistency and accountability across TIGs, and address restoration needs at an ecosystem scale. We do
believe, however, that the proposed structure sets a troubling precedent for future large NRDAs and potentially
undermines the Trustees’ own stated goals of a comprehensive, ecosystem approach.

B. Standard operating procedures (SOPs)

According to the draft PDARP/PEIS, the Trustee Council will establish standard operating procedures (SOPs) for
administration, implementation and long-term management of restoration. We urge additional requirements for
the SOPs, including clear guidance and requirements for the TIGs in how they develop, implement, and monitor
restoration plans, engage the public and coordinate restoration activities both across restoration areas and with
other restoration programs (e.g., RESTORE Act and NFWF). Below, we have outlined several concerns about the
way the TIGs may operate, and have provided recommendations for developing standard operating procedures.

B.1 Decision-making and delegation of authority

The details regarding how this proposed governance structure will be implemented hinge upon standard
operating procedures (SOPs) developed by the full Trustee Council and the proposed Trustee Implementation
Groups (TIGs). The content of these SOPs has not been finalized, and the PDARP/PEIS does not require the SOPs to
be made available to the public for review and comment. We understand that prior to this settlement there were
legal justifications for the Trustees to operate in secrecy. However, this settlement removes any barriers to
transparency and creates an opportunity for more information to be shared with the public and to increase the
public’s role in restoration planning going forward, including making meetings open to the public. Indeed,
engaging the public in restoration planning is a hallmark of other credible regional restoration programs, and we
would like to see the same level of commitment by the Trustees. We encourage the Trustee Council to ensure
transparency and public engagement opportunities for the duration of NRD restoration, including a public
comment period in response to the SOPs.

Additionally, consistency in administration, implementation and long-term management of restoration across the
Gulf is important. We recommend that the Trustee Council develop one set of SOPs for adoption by all TIGs, and
make them available for public review and comment. The SOPs developed by the Trustee Council must provide
sufficient detail regarding the operation of the TIGs and the Council to assure the public that restoration will be
closely coordinated and avoid random acts of restoration. Once finalized, each TIG should adopt and implement
these SOPs, and any additional procedures established by a TIG for a particular restoration area should be
consistent with and build on the Trustee Council SOPs.

® Draft PDARP/PEIS at page 7-4.




Summary of recommendations

e The Trustee Council SOPs must be adopted and implemented by each TIG;

e The Trustee Council must have express authority to approve, disapprove, partially approve or suggest
revisions for all TIG restoration plans; and

e Tothe extent possible, meetings of the TIGs should be open to the public.

B.2 Funding, administrative procedures and project reporting

Ocean Conservancy believes the Trustee Council must have a meaningful role in administration, planning,
implementation and long-term management of restoration. We are concerned that the proposed structure may
result in excessive and inefficient use of funds and will undermine the goal of ecosystemwide restoration.
Operating and coordinating the activities of nine Trustee Councils, rather than one, multiplies the functional
administrative needs and substantially increases costs of the decision-making system. All four federal Trustees
(DOI, NOAA, USDA and EPA) will sit on all eight TIGs, and each must be prepared to staff all eight TIGs, plus the
primary Trustee Council, for the next decade and a half. How will the federal and state trustees cover the costs of
maintaining the functionality of nine Trustee bodies, instead of one, for well over a decade? What will happen if
and when the administrative costs exceed the amount allocated in the consent decree?

The federal Trustees have already incurred significant administrative expenses for early restoration planning they
have conducted and for leadership, management and oversight of the Trustee Council.” For example, the claims
submitted to BP in 2014 alone by EPA, DOl and NOAA for the administrative costs (staff time and travel) of
coordination and oversight of restoration planning totaled approximately $35 million.® Multiplying those costs by
nine provides some indication of the extraordinary cost of implementing this proposed governance structure—
cost that will likely exceed the $150 million allocated to administrative oversight and comprehensive planning in
the open ocean account. While we believe that federal Trustee participation in restoration planning and
coordination is critical, we do not believe that the entire burden of costs for the federal Trustees to participate in
this structure should be deducted from the open ocean account. The Trustees and the Department of Justice
should explicitly cap the administrative costs from the open ocean allocation at $150 million, after which any
additional costs must come from the state allocations in which the Trustees are operating.

The Trustees have identified a preferred restoration approach that will require extensive coordination and
collaboration for successful implementation. We are concerned that, without dedicated staff to serve the Trustee
Council, the Council’s ability to provide the level of coordination and oversight envisioned by this restoration plan
will be significantly impaired. Ocean Conservancy believes an independent, dedicated staff is the most efficient
way to accomplish this effort. Therefore, the Trustee Council should, at a minimum, hire an executive director and
a dedicated science coordinator to provide oversight, formalize planning, science and monitoring coordination
across restoration areas and across other restoration programs (e.g., RESTORE Act and NFWF), and assist in
identifying opportunities for collaboration and leveraging restoration funding. The Gulf Coast Ecosystem
Restoration Council provides a good model of an appropriate and efficient staffing structure. We recognize that
creating a staff component increases the initial administrative burden of the Council, but we believe that this is

7 See Trustee Interim Partial Claims, available at: https://www.doi.gov/deepwaterhorizon/adminrecord

82014 EPA interim partial claim for DWH NRDA funding, available at: http://water.epa.gov/type/oceb/assessmonitor/upload/2014-EPA-
Partial-Interim-Claim-for-Natural-Resource-Damage-Assessment-and-Restoration-Planning.pdf; NOAA fourth interim partial claim for
assessment and restoration planning costs, available at: http://www.gulfspillrestoration.noaa.gov/wp-

content/uploads/NOAA Fourth Interim Partial Claim for Assessment and Restoration Planning Costs 10032014.pdf; and DOI third
interim partial claim, available at:_https://pub-dwhdatadiver.orr.noaa.gov/dwh-ar-documents/763/DWH-AR0205731.pdf
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https://pub-dwhdatadiver.orr.noaa.gov/dwh-ar-documents/763/DWH-AR0205731.pdf

ultimately a more cost-effective approach that could actually result in cost-savings in the long-term, particularly if
the Trustees rethink their proposed distributed governance approach.

Summary of recommendations

e Federal planning and administrative costs from the open ocean fund must be explicitly capped at $150
million, and any costs exceeding $150 million must be drawn from the state allocations in which the
federal Trustees are operating;

e The Trustee Council must provide adequate staff capacity including but not limited to an executive
director and science coordinator to fulfill their responsibilities in planning, implementing and monitoring
restoration plans, programs and projects; and

e The Trustee Council must provide a detailed budget for administering the proposed governance structure
that includes estimated costs for state and federal agency staff to participate in the TIGs.

B.3 Coordination and consultation opportunities among the Trustees

Chapter 5 of the draft PDARP/PEIS describes ecosystem injuries requiring an ecosystemwide response:
The injuries affected such a wide array of linked resources over such an enormous area that the effects of
the Deepwater Horizon spill must be described as constituting an ecosystem-level injury. Just as the injuries
cannot be understood in isolation, restoration efforts must also be considered and implemented from a
broader perspective.’

The ecosystem and injuries are repeatedly described as linked and interconnected:
The biota of the northern Gulf of Mexico ecosystem resides in an interconnected fabric of linked habitats.™

Because of its physical and biological connectivity, the northern Gulf of Mexico ecosystem is a complex
web, in which physical processes and biological interactions in one location may have an important impact
on organisms in other locations.™

As such, the chosen restoration type—Comprehensive Integrated Ecosystem Restoration—creates “an integrated
portfolio” and “maximize[es] the potential synergies among the restoration types and approaches.”*? This
preferred alternative is appropriate and laudable. It encompasses the complexities and interconnectedness of the
Gulf’s resources and seeks to address restoration in a holistic and all-inclusive manner. Yet, despite this well-
founded and achievable aim, which will greatly enhance and improve the ecosystems, communities and
economies of the Gulf, the draft PDARP/PEIS then establishes a governance structure based on political
boundaries rather than a holistic ecosystem.

The management structure section (section 7.2) acknowledges that the “magnitude and geographic scale of the
restoration in this draft PDARP/PEIS is far greater than in any other prior undertaking by natural resource
trustees,”" but uses this fact as a rationalization for the creation of eight new Trustee bodies. It is exactly the
magnitude and geographic scale of this restoration effort that requires a unified Trustee Council to ensure the
funding achieves the chosen restoration type of “Comprehensive Integrated Ecosystem Restoration” using an

° Draft PDARP/PEIS at page 5-4.
4. at page 3-3.

M. at page 3-3.

2 1d. at page 5-20.

B1d. at page 7-4.




“ecosystem-level approach.”** The Trustees identify coordination and collaboration across stakeholders, states
and resource agencies as critical to the successful implementation of the restoration approaches identified in
draft plan. The draft PDARP/PEIS states:
Coordination among programs will promote successful implementation of this PDARP/PEIS and optimize
ecosystem recovery within the Gulf. The Trustee Council may consider the restoration actions of these
other programs and facilitate the TIGs in identifying synergies, leveraging opportunities, and evaluating
cumulative effects, as well as reducing potential redundancy when selecting projects under this
PDARP/PEIS.*

Instead, we believe the Trustees must be required to establish a formal coordination structure that will facilitate
the identification of cross-TIG and cross-program opportunities for collaboration and leveraging restoration
funding for greatest impact. Additionally, the Trustees should consider ways to coordinate environmental review
and permitting requirements across restoration programs. One approach the Trustees could take is to co-locate
entities charged with managing protected and managed resources. This could streamline the review and
permitting process and allow projects to move more quickly from planning to implementation. Coordination
across restoration areas, programs and environmental review processes must be included in the SOPs.

The Trustee Council and TIGs could also facilitate coordination, consultation and cross resource planning by
establishing advisory bodies which would provide objective, independent external review of restoration plans for
technical merit and consistency with other restoration plans and overall restoration goals. ° The Trustees should
consider taking steps similar to those taken by the RESTORE Council to avoid conflicts of interest among external
reviewers.

Summary of recommendations

e The Trustee Council and TIGs must establish formal coordination and consultation procedures for
restoration approaches that cross restoration areas and programs, such as the RESTORE Act and NFWF,
and facilitate opportunities to leverage financial resources across natural resource areas and programs;

e The Trustee Council must establish a process to ensure environmental compliance that could include co-
locating entities charged with managing protected and managed resources and coordinating NEPA
analysis and environmental compliance with the RESTORE Council; and

e The Trustee Council and TIGs should establish a process for independent external review of restoration
plans.

B.4 Restoration planning

The draft PDARP/PEIS identifies multiple restoration approaches and types that seek to implement projects across
the Gulf and in multiple states. The Trustees acknowledge that coordination and collaboration will be required to
improve consistency across restoration projects and programs. The draft PDARP/PEIS addresses this specifically
under the planning and implementation considerations for several restoration approaches including: dune and
beach habitat restoration, water quality restoration, fish and invertebrate restoration, Gulf sturgeon restoration,
oyster reef restoration, sea turtle restoration, marine mammal restoration, bird restoration, and mesophotic and
deep benthic restoration.'” The Trustees also state that where knowledge gaps will affect planning and

' Draft PDARP/PEIS at page 5-2.

' Draft PDARP/PEIS at page 7-15.

1 Advisory bodies should be subject to the Federal Advisory Committee Act., 5 U.S.C. Appendix 2.
7 Draft PDARP/PEIS at pages 5-27, 5-39, 5-43, 5-47, 5-56, 5-62, 5-70, 5-76, 5-80, and 5-368.




implementation for multiple resources, it would be “most efficient and consistent for the Trustees to address
these knowledge gaps in a coordinated fashion by collecting data relevant to all of the resources that depend on

those data and/or analyses.” 18

Ocean Conservancy urges the Trustees to develop strategic plans for resources where coordination across
restoration areas is needed to ensure restoration goals are attained and potential conflicts among projects are
avoided or minimized. Developing resource-specific strategic plans should guide the development of TIG
restoration plans by establishing, where possible, clear outcomes that must be achieved for each resource. TIGs
should then develop restoration plans that reflect resource-level priorities, and focus and sequence restoration
activities to provide the most benefit to those resources and the restoration program. TIG restoration plans must
include, at a minimum, the details of how projects will be sequenced or phased and how they contribute to
achieving recovery objectives.

According to the draft PDARP/PEIS, TIGs will identify needs, objectives and scope, set priorities for targeted
resource-level and/or cross-resource-level monitoring, and include monitoring and scientific support activities in
restoration plans. The Trustee Council’s SOPs need to include details about how the TIGs will use monitoring and
scientific support to inform future restoration approaches and adaptive management. SOPs must also describe
the process for coordinating resource-level and/or cross-resource-level restoration planning, monitoring and
adaptive management plan development across TIGs. Coordination in restoration planning and monitoring could
include sharing monitoring data aggregation and analysis responsibilities with each other, especially when
restoration types overlap geographic areas, to assess the combined effects of restoration projects and to improve
the efficiency and overall effectiveness of restoration evaluation.

Summary of recommendations

e The Trustee Council must develop resource-level strategic plans that identify key uncertainties and guide
planning, monitoring, research and adaptive management for the resource across restoration areas;

e TIG restoration plans must include details about sequencing or phasing projects and how projects
contribute to achieving objectives of the PDARP; and

e The Trustee Council’s SOPs must define the process for sharing responsibilities and costs of monitoring
across restoration areas and using monitoring data to inform project planning and implementation,
especially when restoration types overlap geographic areas.

B.5 Public engagement and restoration tracking

While the Trustees outlined public review and comment procedures for restoration plans and included a
commitment to public reporting, the creation and operation of nine Trustee Councils has troubling implications
for public participation. For more than five years, Gulf communities have actively engaged in the recovery and
restoration processes, attending dozens of meetings, reviewing restoration plans and providing public comments
at each opportunity. For many members of the public, this has become increasingly difficult with multiple
processes unfolding, a lack of coordination among them, insufficient time provided for review and comment, and
barriers to language and literacy accessibility. Throughout, the public has consistently called for restoration of the
Gulf ecosystem, understanding that the resources are interconnected. For example, people in Mississippi
understand that improving water quality in Mississippi not only benefits living resources important to coastal

'8 Draft PDARP/PEIS at page 5-368.




residents, such as oysters, but also contributes to the health and recovery of these resources across the Gulf.™
Establishing a process that requires the public to track and engage with nine restoration planning efforts creates
unnecessary challenges and barriers to participation, especially among the most vulnerable populations. For
example, the draft PDARP states:

The frequency of restoration plans may vary by TIG. Each TIG may specify a restoration plan frequency in
its specific procedures or may choose for a flexible planning schedule that brings forward proposed
projects individually or in groups.®

This proposed process places a burden on the American public, and some may view this structure as an effort to
decrease transparency and public participation. The Trustees must provide a consistent restoration planning
process across TIGs that will not require enormous expenditures of time and treasure from the public to
participate.

The Trustees should also communicate the outcomes of restoration by reporting the progress toward meeting
restoration goals and objectives to the public and other interested entities every three years. This reporting will
not only secure the integrity of this process but it will also build the public’s trust in how funding allocations are
dispersed. The Trustees should also provide meaningful opportunities for public input by establishing advisory
committees that include resource managers, stakeholders and experts, as is common practice in other large-scale
restoration efforts.”* Finally, the Trustee Council, TIGs and advisory bodies are advising federal decisions and
should be subject to the Federal Advisory Committee Act,? a federal law that provides transparency and
accountability by making information about how they operate available to the public.

Summary of recommendations

e The Trustee Council should produce a report every three years that communicates the outcomes of
restoration activities to the public; and

e The Trustee Council, TIGs and any associated committees or advisory bodies should be subject to the
Federal Advisory Committee Act.

II. Injury to natural resources

Ocean Conservancy commends the Trustees for their detailed chapter on injury assessment. The clearly
articulated information provided in Chapter 4 allows the public to understand and comment on the injury
assessment fully for the first time. After five years of confidential injury assessment studies and the piecemeal
release of science and research findings of the ecosystem impacts, we are now able to grasp the impact in
numbers, mechanisms of injury and conclusions. The numbers of injured and lost animals are staggering.
Throughout the different injury assessment sections of Chapter 4, the Trustees make the point that impacts will
likely have an ecosystem-level effect on the northern Gulf of Mexico, and although these impacts were not

19 Mississippi Department of Environmental Quality (2014), Community conversations — Understanding the public’s priorities for coastal
restoration in Mississippi. Available at http://www.restore.ms/wp-content/uploads/2014/10/Community-Conversation-Report-Final-
10.7.2014.pdf

° Draft PDARP/PEIS at page 7-13.

2 For example, restoration and conservation efforts in the Everglades and Chesapeake Bay have established advisory bodies of
stakeholders and experts.

25 ys.C Appendix 2. The Exxon-Valdez Trustee Council’s Public Advisory Committee (PAC) was formed pursuant to the Federal Advisory
Committee Act (FACA) to advise the Trustee Council on decisions relating to allocation of funds and the restoration and monitoring
activities.




qguantified, they are incredibly important. Ocean Conservancy supports a continued long-term monitoring and
research effort that will enhance our understanding of the ecosystem effects of the BP oil disaster and the
interactions across injured natural resources. This effort will provide information needed for restoration planners
and resource managers to monitor recovery trajectories of affected species and habitats.

Each restoration project proposed and implemented by the Trustees is essentially an experiment. Projects that
are monitored provide an opportunity to generate valuable information about whether projects are performing as
expected. The understanding of poorly performing or unsuccessful projects provides an opportunity to refine
restoration approaches and improve our understanding of how environmental factors affect the outcome of a
project. Monitoring the outcome of restoration projects will also inform adaptive management of restoration and
ultimately the successful recovery of injured natural resources.

Need for monitoring for certain resource types

The Trustees evaluated numerous natural resource categories for injury and identified the reasons why their
assessment may be an underestimate of true injury. In many categories, it appears the Trustees were able to use
existing and new data from field and lab studies to determine injury from the BP oil disaster. The following
discussion of underestimated or unquantified injuries illustrates the need to conduct long-term monitoring of
certain resources.

First, the assessment of birds (section 4.7), appears to show a more significant underestimate than others. The
Trustees acknowledge that their approach to estimating colonial bird mortality results in a “gross underestimation

of mortality to the important bird habitats.”*®

Ocean Conservancy is concerned that the assessment approach and
the subsequent underestimate of bird mortality sets a troubling precedent for the methodologies and appropriate
amount of effort that should be applied to quantify bird mortality in future oil spills and for potentially
underestimating the true cost of restoration. Unfortunately, five years have passed since the disaster, and

I”2* cannot be

baseline data or repeated estimates of parameters included in the “shoreline deposition mode
produced for the conditions present at the time of the disaster. The need to better quantify injury to birds
underscores the need to bolster monitoring efforts of bird populations in the Gulf by targeting the highest-priority

uncertainties that prevented the Trustees from making a more thorough estimate of mortality.

Second, there is uncertainty about the “current levels of human-caused mortality and serious injury for this
[sperm whale] stock”? and bottlenose dolphin stocks.?® These human interactions and stressors are potential
population controls that could either interfere with recovery or bolster recovery efforts if reduced. Further
research and monitoring efforts would fill important gaps in understanding how and where stressors are
interacting with whale and dolphin populations, and how they can be addressed in restoration plans. Other whale
species, such as Bryde’s whales, occur in small populations in the Gulf which are “highly susceptible to stochastic,
or unpredictable, processes and genetic effects that can reduce productivity and resiliency to perturbations [...]

the capability of the Bryde’s whale population to recover from this injury is unknown.”?’

Long-term monitoring is
imperative to understanding the population status and trends of Bryde’s whales and the environmental and

human factors that are driving population trends.

2 Draft PDARP/PEIS at page 4-488.
**1d. at page 4-485-487.

1d. at page 4-590.

% 1d. at page 4-588.

7 1d. at page 4-631.




Third, a number of species in the Gulf are threatened or endangered, including four species of sea turtles
impacted by the disaster. Chapter 4 states: “the complex and transient nature of the sea turtle population
structure and the significant magnitude of the mortality resulting from the DWH oil spill will make complete

recovery challenging.”*®

Additional research could improve our understanding about populations, stressors, and
where and how sea turtles use the Gulf of Mexico. Mitigating stressors on threatened and endangered species is

an important part of their recovery from the BP oil disaster and other stressors.

Continuing monitoring and research initiated through the NRDA process will fill key gaps in information in areas of
the Gulf where monitoring efforts have historically been limited. For example, numerous studies were initiated in
the deep-sea environment as part of the injury assessment. The contamination of the deep-sea sediments in the
innermost impact zone continues,*® and the recovery trajectories for deep-sea organisms can extend for hundreds
of years, making long-term monitoring and research of residual oil and the continued exposure of natural
resources to BP oil imperative to understanding full injury. The surveys detailed in Table 4.5-1 are examples of
efforts that begin to fill gaps in knowledge that were identified through Ocean Conservancy’s survey of existing
monitoring programs and priorities.30

The larger ecosystem implications of injury from the BP oil disaster “may or may not have been fully captured by
the larger natural resource injury assessment. In other cases, as with deep-sea hardground habitats, the
inhabitants and ecological functions are less well understood, and the larger ecosystem implications of observed

31 Therefore, further research to understand the natural resources and

injuries are also less well understood.”
ecological functions in the Gulf of Mexico will better prepare us to quantify and understand injury for future
disasters, whether oil related or otherwise. In addition, a deeper understanding of the Gulf ecosystem functions

allows resource managers to better manage fisheries stocks and our interactions with Gulf ecology.
Summary of recommendations

e The Trustees should conduct long-term monitoring for species and resources that were either
underestimated or unquantified; and

e The Trustees should conduct research and monitoring to better define stressors affecting injured species
and design restoration approaches to mitigate stressors.

IlI. Ecosystem-level approach to restoration

Ocean Conservancy fully supports the Trustees’ Preferred Alternative A: Comprehensive Integrated Ecosystem
Restoration and applauds the Trustees for including restoration goals and approaches in the draft PDARP/PEIS
that will provide the basis for planning, funding and implementing ecosystem-level restoration in the Gulf of
Mexico. The draft PDARP/PEIS articulates the rationale for how these goals and the proposed restoration
approaches will address the natural resource injuries and lost or reduced services. Together with the proposed
monitoring and adaptive management processes, this framework appears to provide the programmatic vision
necessary for successful and integrated long-term restoration of a large ecosystem. The key to realizing this vision

%8 Draft PDARP/PEIS at page 4-576.

2 1d. at page 4-248.

30 Love, M., Baldera, A., Robbins, C., Spies, R. B., & Allen, J. R. (2015). Charting the Gulf: Analyzing the gaps in long-term monitoring of the
Gulf of Mexico. New Orleans, LA: Ocean Conservancy.

*! Draft PDARP/PEIS at page 4-280.
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will, of course, be how well restoration plans are developed and executed at both the Trustee Council/TIG-level
and across restoration areas.

Restore living marine resources

Ocean Conservancy applauds the Trustees for the overall approach to restoring marine resources and supports all
the restoration approaches identified in the draft PDARP/PEIS. The Trustees recognize that restoration needs for
the marine environment of the Gulf of Mexico are extensive. The draft PDARP/PEIS identifies key stressors and
proposes a comprehensive suite of integrated and adaptive marine restoration activities to address those
stressors. The Trustees have also determined that while some restoration activities can and should be
implemented in the near term, there is a need to conduct more research to adequately design future restoration
approaches. The focus on stress reduction, combined with the strong commitment for monitoring and science
support to fill critical knowledge gaps, will allow restoration to begin immediately and evolve over time via the
adaptive management framework. Overall, we are encouraged by the Trustees’ programmatic approach to
restoring marine resources and believe that, if implemented properly, it offers an excellent opportunity to fulfill
the comprehensive and integrated vision laid out in the draft PDARP/PEIS.

Ocean Conservancy previously recommended three primary goals for funding restoration of the open ocean
resources of the Gulf.* First, the Trustees should seek to understand population status and trends for key marine
resources. The Trustees have clearly articulated their understanding that, for many of the Gulf’'s marine resources,
describing population size, structure, movement and response to stressors is an essential first step to prescribing
restoration projects or management changes targeted to improve their condition. We commend the Trustees for
identifying the need to fill knowledge gaps before undertaking certain restoration and management actions, while
designing and implementing projects that have been successful in the past.

Second, the Trustees should undertake activities to reduce known stressors, which is the primary strategy for the
initial restoration approaches for living marine resource categories. Approaches like reducing incidental capture of
injured resources in fishing operations, reducing injury from vessel strikes and reducing the impacts of marine
noise have the potential to improve injured populations in the short term, and we support the reduction of known
stressors as the initial approach to restoration. The monitoring, science support and adaptive management
processes will be important for updating our understanding of additional stressors and restoration interventions
that must provide, as discussed above, additional strategies and approaches to aid recovery.

The restoration approaches for fish and water column invertebrates, marine mammals, sea turtles, and
mesophotic/deep benthic communities all appear adequate and appropriate to address a subsection of the
known stressors on these populations based on the information provided. Yet, we think the public would benefit
from more details about restoration approaches including assessments of project feasibility and/or expected
project outcomes. We are concerned that the marine restoration approaches that rely heavily on voluntary
behavior changes, enforcement, outreach and education to achieve stress reduction will face implementation
challenges based on current conditions and practices in these fisheries. For instance, new bycatch reduction
technology in commercial shrimp trawl nets has historically faced challenges with successful uptake by fishermen
even after years of incremental advancements in technology. Another example is the restoration approach to

2 See Letter from Ocean Conservancy to the National Oceanic and Atmospheric Administration (August 19, 2015).
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address bottlenose dolphin injury, harm and mortality by reducing illegal feeding and harassment activities.*
These types of approaches have traditionally involved outreach, education and enforcement activities that have
proven less successful than desired, so it will be important to apply lessons learned in developing related activities
going forward.** While substantial investments in these kinds of programs may provide the intended outcomes,
the Trustees should consider alternative techniques for stress reduction of injured populations that may be more
productive. Ocean Conservancy recommends that Trustees conduct feasibility analyses and/or consider
implementing pilot projects that describe expected outcomes for the restoration approaches for, at a minimum,
all marine categories. The Trustees should also continually explore additional restoration options, adding to the
“toolbox” as we learn more about impacts and what types of projects are most successful.

The draft PDARP/PEIS allocates funding to restore living coastal and marine resources through multiple TIGs. This
funding provides a unique opportunity to coordinate restoration approaches for these resources. To accomplish
this, TIGs must plan their restoration approaches for these resources with consideration of and in the context of
the approaches included in the other TIG’s restoration plans. Ocean Conservancy recommends that the open
ocean TIG develop strategic plans for marine resources to inform cross-resource planning and development of
restoration approaches and monitoring across TIGs. Strategic plans should include a comprehensive narrative that
describes an integrated suite of approaches as well as the role of science support, monitoring and adaptive
management in ensuring comprehensive restoration. A useful example is an approach that expands both
fisheries-dependent and fisheries-independent monitoring programs in the Gulf to aid in assessing population
health, establishing science-based limits to catch and keeping fishing mortality within those prescribed limits.*”
Not only will these programs facilitate stress reduction of injured resources (i.e., keeping fishing mortality within
limits), they will also inform future approaches to stress reduction via the adaptive management process
(identifying bycatch hotspots, for example). Another example of a successful restoration approach targeted to
inform future action is the currently proposed measurement of marine noise to improve knowledge and reduce
impacts of anthropogenic sound on marine mammals.*®

Third, the Trustees should implement appropriate projects to restore or protect analogous resources where injury

1> There are

simply cannot be directly remedied but actions taken would support recovery of the resource overal
a handful of these restoration approaches for marine resources (two examples are increasing sea turtle and
marine mammal survival through early detection and intervention of anthropogenic and natural threats, and
enhancing sea turtle hatchling productivity), and we anticipate the monitoring and supporting science will
uncover additional opportunities for successful restoration of analogous resources. Ocean Conservancy
recommends that Trustees in the regionwide and open ocean TIGs develop detailed strategic plans for all living
marine resource categories that spell out how these three important goals—filling data gaps, reducing known
stressors and restoring analogous resources—will work together over time via the adaptive management
framework. Strategic plans should also include measurable recovery goals for indicator species and resources
representative of the spectrum of injuries in the marine environment. These plans, by their very nature, will be

living documents, and we recommend formal review and update at least every five years.

Summary of recommendations

%3 Draft PDARP/PEIS at page 5-279.

** Cornish, V. (Ed.). (2015). Gulf of Mexico marine mammal research and monitoring meeting: Summary report. Bethesda, MD: Marine
Mammal Commission.

** More recommendations for restoring fish resources can be found in §6.6 of: Ocean Conservancy. (2011). Restoring the Gulf of Mexico: A
framework for ecosystem restoration. New Orleans, LA: Author.

*® Draft PDARP/PEIS at page 5-294.

¥ NOTE: Ocean Conservancy referred to these as “compensatory restoration projects” in our letter to NOAA (Aug 19, 2015), but this phrase
is used differently in the PDARP, so we have adapted our language to better articulate our point.
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e Trustees should conduct a feasibility analysis and describe expected outcomes for the restoration
approaches for all marine resources;

e Trustees in the regionwide and open ocean TIGs should coordinate to develop strategic plans for living
marine resources to ensure cross-resource planning and monitoring;

e Strategic plans should articulate the process for using science and monitoring to inform the development
of additional restoration approaches via the adaptive management process; and

e Trustee should update strategic plans at least every five years.

IV. Open ocean restoration area

Ocean Conservancy is pleased that $8.1 billion has been allocated toward NRD, and applauds the Trustees for
proposing to earmark $1.24 billion for projects in the open ocean. The BP Deepwater Horizon oil disaster
originated offshore, more than 40 miles off the Louisiana coast and 5,000 feet below the Gulf of Mexico’s surface.
Living marine resources, such as finfish, sea turtles, marine mammals, and seabirds, were exposed to oil and
dispersants. The injury assessment and emerging information regarding impacts to natural resources continues to
paint a troubling picture for the marine environment, underscoring the importance of restoration in the open
ocean. Inclusion of the open ocean allocation in the settlement will allow for restoration and enhancement of not
only the bays, marshes, and wetlands that were impacted by the BP oil disaster, but also restoration of the world-
class fisheries and ocean habitats that are the backbone of the Gulf region’s economy.

“Open ocean” definition

Ocean Conservancy has repeatedly recommended dedicated funds for restoration in the offshore waters of the
Gulf of Mexico. However, we are disappointed with the broad definition and terms of funding for the open ocean
allocation. The consent decree defines open ocean as “restoration activities for resources primarily in the ocean
”38 This definition
will allow funds to be drawn from this account for projects and costs that do not address ocean resources, which
is an unacceptable proposition considering the extent of damage detailed in the draft PDARP/PEIS for ocean
resources and habitats.

and Federal Trustee administrative and preliminary planning activities across Restoration Areas.

The NRD Final Allocation table, found at Table 5.10-1 of the PDARP,* provides additional details on where the
NRD money will be spent. Administrative oversight and comprehensive planning accounts for $150 million of the
open ocean funding. As previously stated, Ocean Conservancy does not support funding dedicated for open ocean
restoration being spent on overhead costs for other restoration areas, and we are concerned that the costly
administration of the proposed governance structure will not provide adequate funding to develop and
implement a comprehensive restoration plan for the open ocean resources. We urge the Trustees to revise the
definition of open ocean to ensure the proper use of the funds in that allocation.

Recommendation

e Define “open ocean” to consist of restoration activities occurring in the ocean or activities that create,
enhance, or improve marine resource management, scientific research, or monitoring of natural

%8 Consent Decree, Appendix 2 at §2.1.1 (emphasis added).
* Consent Decree at Appendix 2.1; Draft PDARP/PEIS at page 5-103.
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resources in the ocean; and federal Trustee administrative activities, capped at $150 million, across
restoration areas.

Allocations for recreation use projects

Four of the early restoration projects to address lost recreational use have been reclassified as open ocean
projects.”’ These projects include nearly $7 million for roadway enhancements (i.e., bike and pedestrian lanes) at
Davis Bayou in Mississippi, $545,000 for trail enhancement at Bon Secour National Wildlife Refuge in Alabama,
more than $10 million for a “beach enhancement project which involves removing fragments of asphalt and road-
based material that are scattered widely over the Fort Pickens, Santa Rosa, and Perdido Key areas of Gulf Islands

4l

National Seashore, in Florida,”** and more than $4 million for the “purchase of up to three pedestrian visitor

ferries for use between the City of Pensacola, Pensacola Beach, and the Fort Pickens area of Gulf Islands National

42 Ocean Conservancy does not support the reclassification of previously approved, land-

Seashore in Florida.
based recreational projects. How are these projects—which do not occur in the open ocean and do not fit the

definition—able to be reclassified and accounted for as open ocean projects?

The consent decree’s definition of open ocean is: “Restoration activities for resources primarily in the ocean and
Federal Trustee administrative and preliminary planning activities across Restoration Areas.” While we
acknowledge that these projects were part of early restoration and that no further funding from this account is
allocated for recreational use activities, we believe that allocating any open ocean funds to recreational use
projects, past or present, sets a precedent of allowing restoration activities that do not primarily benefit ocean
resources to be paid from this account. Of the $832 million®® allocated for early restoration, only $20 million has
been allocated to restoring marine resources injured in this oil disaster.** Reclassifying these recreational use
projects reduces the amount of funding available for restoration and enhancement of the offshore marine
environment, where the disaster took place and where significant injuries to natural resources occurred. While
these projects may be worthy of restoration funding from other allocations, they are not suitable for the open
ocean allocation. We recommend that the Trustees consider a more appropriate allocation for these projects,
either from the states in which the projects are implemented or from the regionwide allocations.

Recommendation

e Reclassify early restoration recreational use projects currently allocated to the open ocean fund to the
regionwide allocation or to the states in which the projects are implemented.

V. Monitoring and adaptive management

The Trustees have specifically allocated funding for monitoring and adaptive management across restoration
areas in the draft PDARP/PEIS. The Trustees reasonably recognize that restoration will occur over more than a
decade and that the dynamic ecosystem of the Gulf of Mexico is likely to change over time. Each of the

“ Bike & Ped Lane GUIS MS (56,996,751), Bon Secour NWR Trail, AL ($545,110), Beach Enhancement G.I. National Seashore (510,836,055),
Gulf Islands National Seashore Ferry Project ($4,020,000). See Appendix 2 Table 2 of Consent Decree at
http://www.justice.gov/enrd/file/780686/download

“ phase IlI Early Restoration Fact Sheet, Gulf Islands National Seashore Beach Enhancement Project, available at
http://www.gulfspillrestoration.noaa.gov/wp-content/uploads/BeachEnhancementFactsheet4.pdf

* phase Il Early Restoration Fact Sheet, Gulf Islands National Seashore Ferry Project, available at
http://www.gulfspillrestoration.noaa.gov/wp-content/uploads/FerryFactsheet4.pdf

*0n September 23, 2015, the Trustees approved Phase IV of early restoration bringing the total approved to be spent to $832 million from
the $1 billion BP pledged for early restoration. See: http://www.sunherald.com/news/article37506207.html#storylink=cpy

4 Early restoration included a bycatch-reduction project estimated to cost $20 million. See Consent Decree, Appendix 2, Table 2.

14


http://www.justice.gov/enrd/file/780686/download
http://www.gulfspillrestoration.noaa.gov/wp-content/uploads/BeachEnhancementFactsheet4.pdf
http://www.gulfspillrestoration.noaa.gov/wp-content/uploads/FerryFactsheet4.pdf

restoration areas identifies funding for monitoring and adaptive management, which will allow Trustees to track
changing conditions, understand how ecosystem change is helping or hindering restoration, and make necessary
adjustments to underperforming restoration approaches. This is commendable.

The data that has been developed as a result of the injury assessment, coupled with the data that will be
developed through restoration and monitoring programs, will enable increased efficiency and more effective
restoration actions while reducing resource-specific uncertainties.

Address gaps in species ecology and status through long-term monitoring

In prior recommendations to NOAA, we specifically highlighted the need to address data gaps and fundamental
science for marine resources before designing the bulk of the restoration approaches.” For example, there are
critical data gaps in our understanding of population-level status and trends in marine mammals, sea turtles and
marine fish.*® Ocean Conservancy agrees that information is a key first investment needed to “support restoration

n4a7

planning across a suite of projects that benefit the same resource,”” and we commend the Trustees for this

approach to planning and implementation.

Further, the Trustees have acknowledged the need to evaluate progress of resource-level restoration including
the need to improve understanding of food web dynamics and trophic connectivity, habitat mapping and
collecting baseline data where information gaps exist to better assess the population or stock levels of resources
for tracking collective restoration progress. The Trustees use examples such as the need to improve
understanding of deep-sea coral communities as well as status and trends in sea turtles. Ocean Conservancy
supports this approach to monitoring and urges the Trustees to apply them to all natural resource categories.

Ocean Conservancy has recently completed an analysis of monitoring priorities and gaps in monitoring coverage
for species and habitats impacted by the BP oil disaster; some are identified in the PDARP as priorities for further
study. Additionally, monitoring and research initiated through the NRDA process, if continued, have the potential
to fill key gaps in information. For example, numerous studies were initiated in the deep-sea environment as part
of the injury assessment. Historically, this area of the Gulf has received limited monitoring attention. The surveys
detailed in Table 4.5-1 are examples of efforts that begin to fill gaps in knowledge that were identified through
Ocean Conservancy’s survey of existing monitoring programs and priorities.*® We submit this assessment for the
administrative record as a resource the Trustees can use to prioritize monitoring investments.

Use ecosystem indicators for assessing recovery and overall Gulf condition

Other regional restoration programs such as the Everglades restoration effort and the Exxon Valdez oil spill
restoration program adopted a set of taxa, habitats and key services/natural processes to gauge the condition and
function of an ecosystem recovering from an acute event or chronic stress. The use of ecosystem indicators is as
much a tool for restoration and resource managers as it is for the public to understand how natural resources and
processes are responding to restoration or to important changes and stressors in the environment. Given the
finite amount of funding the Trustees will have for monitoring, we recommend the Trustees explore the benefits
of indicator species, habitats and services for tracking recovery that are representative of injuries Gulf-wide. This

** See Letter from Ocean Conservancy to the National Oceanic and Atmospheric Administration (August 19, 2015).

46 Love, M., Baldera, A., Robbins, C., Spies, R. B., & Allen, J. R. (2015). Charting the Gulf: Analyzing the gaps in long-term monitoring of the
Gulf of Mexico. New Orleans, LA: Ocean Conservancy.

*’ Draft PDARP/PEIS at page 5-367.

8 Love, M., Baldera, A., Robbins, C., Spies, R. B., & Allen, J. R. (2015). Charting the Gulf: Analyzing the gaps in long-term monitoring of the
Gulf of Mexico. New Orleans, LA: Ocean Conservancy.
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approach would be consistent with the Trustees’ methodology for determining injury whereby a suite of
representative species, communities and habitats were evaluated and the results of these studies were used to
make conclusions about injuries not directly studied. Proxies of recovery could serve the dual purpose of
prioritizing limited monitoring funding and communicating to the public the status of the ecosystem using a
subset of injured resources.

Integrate and coordinate monitoring to be consistent with the Trustees’ approach to restoration

The interconnected, ecosystem-level nature of injuries to natural resources across the Gulf, as described in the
draft PDARP/PEIS, necessitates a monitoring approach that is integrated, coordinated and comprehensive and
transcends political boundaries. To avoid duplication of monitoring effort among the eight restoration areas, the
Trustees should establish a Gulf-wide monitoring advisory group to prioritize and coordinate monitoring activities
at the resource and cross-resource levels and to evaluate the uncertainties recognized by the scientific
community. This would be consistent with the approach other regional, non-Gulf restoration efforts*® have taken
to monitor resource status and trends at an ecosystem scale. The advisory group should consist of not only
Trustee agency staff from each restoration area and but also non-Trustee experts and stakeholders that would
view monitoring gaps and needs through an ecological lens and make recommendations to the Trustee Council or
Trustee Implementation Groups.* The recommended monitoring activities would serve as the basis for integrated
restoration plans and should be implemented with funding allocated for each restoration area.

Establish data collection standards

For the science-based adaptive management process to function as intended by the Trustees in the proposed
framework, the process will need to rely on the integration of data and information standards. This standardized
approach will require adherence to data collection, integration and management protocols by each of the TIGs for
data to be efficiently used to track the collective progress of restoration activities. For example, there should be a
requirement for data to be registered at time of collection and deposited once all accepted quality control
procedures have been completed. Ecosystem processes are complex and data collected to track the dynamics of
these processes, while simultaneously tracking impacts from restoration, are equally complex. Lack of adherence
to institutionalized protocols and data standards will cripple the ability to comprehend ecosystem responses to
restoration.

At the project level, it is vital that the Trustees and the other restoration programs adopt the same standards and
metrics for quantifying restoration results. A common currency for collecting data across programs will enable all
programs to compare and aggregate results, producing a measure of collective impact and demonstrating that
these programs’ actions are truly greater than the sum of their parts.

Establish data management, synthesis and communication in support of restoration

A key aspect of establishing this type of efficient data system is the development of a robust data management
framework that supports the multiple scales of science and monitoring used to plan and track restoration. It has
been well documented that the absence of a comprehensive data management and preservation infrastructure
leads to the long-term loss of data. For example, Gulf Watch Alaska funded a data recovery project to compile
information on the approximately 1,400 funded projects from the Exxon Valdez oil spill, only to recognize a large

49 .
See as example: Puget Sound Partnership
* The advisory group must be subject to the Federal Advisory Committee Act, 5 U.S.C. Appendix 2.
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number were inaccessible, with many datasets lost forever.’' Data are often used to provide critical reference
points for science and management issues years later, in ways that are not foreseen by the originators. For
instance, they can be combined for use in new modeling approaches or address initially unrecognized questions
that enable greater scientific understanding that would not have been possible or validated without those
previously collected datasets. This continued use of data must be recognized and appreciated through the NRDA
process, in coordination with all other restoration programs in the Gulf, emphasizing the need to plan the
appropriate standards and archiving processes at the beginning of one of the greatest scientific endeavors of our
time.

The Trustees have outlined a strong rationale for using monitoring data to inform decision-making for current
projects and in selection of future restoration. Ocean Conservancy agrees with the Trustees in their recognition of
data management as a key aspect of adaptive management. We urge the Trustees to establish data management
and sharing that conforms to federal standards.>* We support the web-based public portal to provide access to
monitoring data and information. This web portal should serve not only as a source of data but also as a
communication tool for the public and scientific community.

We believe the data management efforts of the Trustees must be tightly coordinated across restoration areas and
other restoration programs (i.e., RESTORE Act and NFWF). The regional monitoring group described above would
be in a strong position to facilitate coordination in consultation with dedicated Trustee staff (see Governance
recommendations). The Trustees should leverage their efforts with those of other restoration programs to
support the development of data infrastructure and to establish monitoring standards. These monitoring
standards and protocols should be developed by the Trustee Council or the regionwide TIG but must be adopted
uniformly by all TIGs. In the spirit of coordination and communication, the Trustees should also work with all Gulf
restoration and research entities to hold an annual restoration symposium at which the results and the status of
injured natural resource and broader Gulf ecosystem would be shared with the public. The annual Alaska Marine
Science Symposium is one such model that could be adapted, or the existing Gulf of Mexico Research Institute
(GoMRI) Oil Spill and Ecosystem Science Conference could be expanded to give the Trustee Council an opportunity
to share the results of its work.> This level of coordination in data collection and information sharing will
contribute significantly toward a comprehensive understanding of how natural resources, individually and and the
Gulf ecosystem more broadly are recovering from the BP oil disaster or tolerating other stressors.

The Deepwater Horizon event remains a troubling disaster for the Gulf ecosystem, with the full degree of impacts
still unfolding under the lens of scientific inquiry. The Trustees now have the ability to begin to not only restore
the ecosystem from the detrimental impacts of that event but to propel our scientific understanding of the
natural world that will better enable our sustainable existence within this complex system. This is an opportunity
to expand the reach of our restoration and collective recovery investments, and to establish an enduring legacy of
information infrastructure supporting scientific observation that will help address the current challenges of our
time and those of future generations. Through this effort the Gulf may become a global model of environmental
restoration through the integration of information on our global ecology.

Adaptive management

*! Jones, M. B. (2015). Data preservation to enable synthesis and re-use. Presentation to National Academy of Sciences “Effective
Approaches for Monitoring and Assessing Gulf of Mexico Restoration Activities” workshop.

2 Exec. Order No. 13,642 (May 9, 2013), 78 Fed. Reg. 28,111 (May 14, 2013).

*3 2014 Gulf of Mexico Oil Spill & Ecosystem Science Conference Report, available at http://2014.gulfofmexicoconference.org/wp-
content/uploads/2014_GulfConferenceReport.pdf
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Basing restoration decisions on project performance or new information about resource condition or ecosystem
change can be challenging in the context of the technically and geopolitically complex restoration effort described
in the draft PDARP/PEIS. Therefore, we commend the Trustees adaptive management approach for achieving
recovery in a complex ecosystem. The project-level and cross-resource monitoring and adaptive management
strategies predicting and/or measuring the influence of external factors—both stressors and drivers—are the key
to understanding populations and improving intervention strategies, particularly where little baseline information
is available. The nested structure of assessment from project-level to regionwide scales provides for the best
opportunity to develop a supporting hierarchy of evidence for how the ecosystem is responding to current
restoration actions. The draft PDARP/PEIS does a great job of outlining the needs for adaptive management
particularly where current scientific understanding of the resource is limited or absent in the case of organisms,
habitats and ecosystems that have been previously understudied.

Summary of recommendations

e The Trustees should identify and track the recovery of indicator species, habitats and services that are
representative of injuries Gulf-wide;

e The Trustee Council should establish a Gulf-wide monitoring advisory group to prioritize and coordinate
monitoring activities at the resource and cross-resource level and inform best practices and
methodologies;

e The Trustee Council or the regionwide TIG must develop monitoring standards and protocols to be
adopted by all TIGs;

e The Trustee Council must establish data management and sharing standards and protocols for all state
and federal Trustees that conform to federal standards;

e The Trustees must coordinate, share and leverage their monitoring efforts across restoration areas and
other restoration programs (i.e., RESTORE Act and NFWF) to support the development of centralized or
collaborative data infrastructure; and

e The Trustees must coordinate with all Gulf restoration entities to establish an annual symposium of
restoration and supporting science to further enhance communication and coordination.

VI. Unknown conditions and adaptive management allocation ($700 million reserve)

Ocean Conservancy greatly appreciates the inclusion of the reserve funding for unknown conditions in the
settlement with BP. This reserve account is critically important to address restoration from injuries that are
discovered or more fully understood subsequent to the settlement (e.g., latent, chronic, delayed manifestation in
long-lived species). As the Trustees continue to learn more about the long-term impacts of the oil disaster, this
account will provide the much-needed flexibility and adaptability to ensure restoration is supported with
adequate capacity into the distant future. However, the consent decree does not outline a clear process for
accessing that account. The consent decree states:

At any time between January 1, 2026 and the anniversary of the Effective Date in the assumed year 2032,

the United States and all of the Gulf States may jointly demand payment of all or a part of the accrued and

previously unpaid interest on the amount required [...]>*

According to the draft PDARP/PEIS, the funding set aside for addressing unknown conditions and adaptive
management will be administered by a TIG comprised of all state and federal natural resource Trustees.

> Consent Decree, q 21.a.
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This TIG’s function is separate from, but informed by, the continual monitoring and adaptive management
that each of the above TIGs conduct as part of their overall restoration implementation responsibilities.>

Ocean Conservancy agrees that this allocation should be informed by evidence gathered across TIGs from
monitoring. However, neither the consent decree nor the draft PDARP/PEIS includes any guidance on the
scientific justification needed for the United States and all of the Gulf states to bring a joint demand of payment
from this account to address lingering or new injuries. Further, this demand of payment may be brought prior to
the completion end of the payment period, reducing or potentially depleting funds available to address new
injuries or unknown conditions after the effective date of the finalized consent decree. We are concerned that the
lack of guidance and criteria for properly accessing these funds could unintentionally incentivize a demand at an
earlier date, thus shortchanging the potential for the full accrual of $700 million.

An undertaking this large is bound to encounter uncertainties, and, while Ocean Conservancy believes the
Trustees have developed a sound vision for restoration, we continue to be concerned about how restoration
approaches and strategies will be implemented. A number of the approaches included in the draft PDARP/PEIS
have a degree of uncertainty, including “a limited scientific understanding of target resources, the use of novel
approaches and/or techniques, restoration at large spatial scales and/or long time scales, and strong

socioeconomic influence, among other factors.””®

Monitoring and adaptive management plans should be
developed concurrent with implementation of the restoration approaches for each area, and the Trustees must
ensure sufficient funding for these activities. Additionally, restoration plans must adequately account for climate
change impacts and ensure restoration activities are designed to be resilient and sustainable with consideration of
sea level rise, storm surge and other climate-related impacts that are predictable using best available science.
Trustees should not, therefore, be able to access the funding allocated for unknown conditions and adaptive
management to react to scenarios that were reasonably foreseeable in the planning process but that Trustee
Implementation Groups failed to consider. Each TIG is allocated funding for monitoring and adaptive management
and should budget appropriately for these activities rather than viewing the unknown conditions funds as a way

to supplement the adaptive management process.
Evidence of additional injury required to access reserve account

The consent decree provides a broad definition for the use of funds from this account: “to address unknown
injuries and/ or losses to Natural Resources” or “to adapt, enhance, supplement, or replace restoration projects or

7> Ocean Conservancy agrees that both addressing unknown injuries

approaches initially selected by the Trustees.
and adaptive management are critical to the long-term recovery of natural resources. The Trustees discuss the
way that other ongoing scientific and monitoring activities in the Gulf could be leveraged to discover the existence
of such currently unknown conditions, applying this information “to determine whether adjustments are needed
to restoration at the project, resource, or cross-resource levels to ensure recovery of the resources from injury

caused by the Deepwater Horizon incident.”>®

Ocean Conservancy urges the Trustees to explicitly commit to this
level of tracking at multiple scales and analysis of research and monitoring data. Further, the Trustees must
develop a clear definition of unknown conditions and guidance for the type of documentation or evidence that
will be needed to access the allocation for unknown conditions and adaptive management and avoid misuse of

these funds.

> Draft PDARP/PEIS at page 7-10.
*® Draft PDARP/PEIS at page 5-361.
*’ Consent Decree 9 21.

*8 Draft PDARP/PEIS at page 5-369.
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Ocean Conservancy supports the Trustees’ decision to initiate restoration now; however, the Trustees have
indicated that for many resources, including fish and water column invertebrates, sea turtles, and birds, additional
injuries likely occurred but were not quantified or were underestimated. Further, the Trustees indicate injuries to
benthic communities are likely to adversely affect the marine food web. Chronic or new injuries and any
population-level or food web impacts cannot be ruled out. Oil released into sensitive coastal and marine
environments can persist for decades, and the resulting environmental impacts can last just as long or longer.
Studies of the Exxon Valdez oil spill show that some oil remained in Prince William Sound two decades later, and

d.>*® Ocean Conservancy is concerned that without reasonable

some injured resources had not fully recovere
safeguards in place, this account could be zeroed out before the long-term impacts on natural resources are fully
known. Therefore, the Trustees must conduct additional monitoring and supporting science needed to document
and characterize injuries not accounted for in the draft PDARP/PEIS and to track recovery of injured resources.

This monitoring data must be used to inform decisions for making claims on this account.

It is critical that the Trustees establish conditions and criteria that must be met before a demand for payment may
be made from this account. For example, the Trustees should provide the following: 1) evidence of worsening or
continuing injury and/or any unknown conditions that have interacted with these injuries to prevent a full
recovery as of January 1, 2016; and 2) a summary of program successes and setbacks that includes an explanation
of progress, or lack of progress, in achieving goals and the underlying reasons, as well as an articulation of the
changes the Trustees will make to accelerate the recovery of injured resources and to improve the likelihood of
restoration success going forward.

Summary of recommendations

e Trustees must demonstrate that they considered the impacts of climate change in their original project
design and implementation as a condition for accessing this allocation to repair or replace projects;

e Trustees must ensure the funding allocated for unknown conditions and adaptive management is not
used to supplement the adaptive management process of TIGs;

e The Trustees must provide more information about how Trustees will make determinations that
conditions have presented a rationale for accessing this account;

e The Trustees must provide a definition for unknown condition; and

e The Trustees must ensure decisions for making claims on the allocation for unknown conditions and
adaptive management are based on monitoring data that documents and characterizes currently
unknown conditions.

VII. Conclusion

In summary, Ocean Conservancy supports the Trustees’ commitment to an ecosystemwide approach to
restoration that provides resources for the open ocean, coastal restoration, monitoring and adaptive
management. However, we have serious concerns that the proposed distributed governance structure of the
Trustee Council subdivides responsibility for achieving ecosystem restoration in a way that decreases
accountability and threatens the Trustees’ ability to coordinate, threatens the funding available for ecological

*® Exxon Valdez Oil Spill Trustee Council. (2010), Report on recent lingering oil studies. Available at
http://www.evostc.state.ak.us/Universal/documents/LingeringQOilReport.pdf

% Fxxon Valdez Oil Spill Trustee Council. (2014). Exxon Valdez oil spill restoration plan update. Available at
http://www.evostc.state.ak.us/static/PDFs/2014IRSUpdate.pdf
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restoration in the open ocean and places an unfair burden on the public by increasing the time and effort required

to meaningfully engage and participate in restoration planning and implementation.

Making the best use of funds provided by the settlement for natural resource damages in the Gulf will depend on

coordination, planning and careful setting of priorities for what is a significant—but nonetheless limited—amount

of funding. The challenge and opportunity we now have is to leverage and allocate these funds to achieve
maximum benefit for the ecosystem as a whole. In the end, restoration must not only result in benefits to
individual resources or services but must collectively contribute to a healthier, more resilient Gulf ecosystem.

Thank you for your consideration of these comments as you move toward finalizing the PDARP/PEIS and the
consent decree. Please contact me at 504.208.5814 or lvy Fredrickson at 503.505.6575 with questions or to
discuss these comments in more detail.

Sincerely,

Bethany Carl Kraft
Director, Gulf Restoration Program
Ocean Conservancy

Attachments:
Letter from Ocean Conservancy to the National Oceanic and Atmospheric Administration (August 19, 2015).

Love, M., Baldera, A., Robbins, C., Spies, R. B., & Allen, J. R. (2015). Charting the Gulf: Analyzing the gaps in long-
term monitoring of the Gulf of Mexico. New Orleans, LA: Ocean Conservancy.
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August 19, 2015

Chris Doley

Chief, Restoration Center

NOAA Fisheries, Office of Habitat Conservation
1315 East-West Highway SSMC3

14th Floor F/HC3

Silver Spring, MD 20910

Re: Ocean Conservancy marine restoration recommendations for inclusion in the Draft Assessment
and Restoration Plan

Dear Mr. Doley:

Ocean Conservancy” would like to thank the National Oceanic and Atmospheric Administration
(NOAA) for its leadership in the Deepwater Horizon Natural Resource Damage Assessment (NRDA)
process, which undoubtedly played a crucial role in settling Natural Resource Damage (NRD) claims with
BP. NRD funds are critically needed to address impacts from the BP Deepwater Horizon oil disaster and
to make important investments toward comprehensive restoration of the Gulf ecosystem. We are
especially pleased to see an allocation of $1.24 billion for “open ocean” projects, and we thank NOAA
for its diligence and dedication to addressing impacts in the marine environment, where the blowout
occurred.

It is our understanding that a draft consent decree outlining the terms of the U.S. Department of Justice
settlement with BP, as well as a Draft Assessment and Restoration Plan (DARP), will be released in the
coming weeks. In light of the approximately $1.24 billion in NRD monies for open ocean projects
specified in the confidentiality order dated July 2, 2015, we offer the following recommendations for
Trustee consideration in the finalization of the draft DARP.

Ocean Conservancy developed the following five key recommendations to serve as a foundation for
addressing the marine ecosystem elements of comprehensive restoration in the Gulf region, with the
understanding that in an ecosystem as large and dynamic as the Gulf of Mexico, projects restoring
inland, coastal and marine systems must work together to achieve lasting ecological improvements.

1. The Deepwater Horizon NRD claims are unprecedented in nature, requiring a creative and
unprecedented approach to restoration of the Gulf of Mexico large marine ecosystem (LME).

The Gulf of Mexico is the ninth-largest body of water in the world and an incredibly diverse ecosystem,
supporting over 15,000 species. The Gulf is also heavily used by people. For example, it accounts for

! Ocean Conservancy is a nonprofit organization that educates and empowers citizens to take action on behalf of
the ocean. From the Arctic to the Gulf of Mexico to the halls of Congress, Ocean Conservancy brings people
together to find solutions for our water planet. Informed by science, our work guides policy and engages people in
protecting the ocean and its wildlife for future generations.



about 30 percent of U.S. commercial fishery landings and 44 percent of U.S. recreational catch, 12
percent of domestic oil production and 25 percent of domestic natural gas production. Without a
healthy Gulf, our coastal communities cannot thrive.

The discharge of 4.9 million barrels of oil and the massive use of chemical dispersants polluted water,
air, seafloor and shorelines, killed a wide variety of coastal and marine wildlife, and caused enormous
economic disruption and emotional stress for the people who live, work and recreate on the Gulf Coast.
BP and other responsible parties also violated numerous state and federal laws, resulting in a number of
settlements, including the pending $13.6 billion settlement in principle to resolve the Clean Water Act
civil claims and Natural Resource Damage claims against BP, providing a once-in-a-lifetime opportunity
to think—and act—comprehensively about restoring an ecosystem that is an economic engine and a
natural treasure for the country.

The BP oil disaster occurred against a backdrop of decades of environmental stress, as well as the
challenges of a changing climate. The Trustees have a unique opportunity to position the Gulf of Mexico
to be able to sustain the region’s recreational and economic needs in the coming decades by taking a
creative and proactive approach to developing marine restoration options that not only address impacts
of the oil disaster, but that also eliminate or reduce risk of future harm from other stressors that may
interfere with the long-term health or recovery of injured resources.

Ocean Conservancy recommends adoption of the following elements of a creative, proactive approach
to restoration of the open ocean:

A. View the Gulf of Mexico as an ecosystem driver
Although we often think of the Gulf of Mexico as the passive recipient of consequential coastal
activities (e.g., the Gulf of Mexico “dead zone”), it is a significant driver of our Gulf climate and
our water-based economy. A better understanding of ocean conditions is critical to sustaining
communities on the coast. Ocean acidification and shifts in species ranges in the Gulf are just
two examples of changes we will likely see in the Gulf of Mexico in the coming decades, and
both have important ramifications to our economy and way of life. Increasingly serious
conversations about adaptation and community resiliency for the region must rely on accurate
and timely delivery of information about changing conditions of the Gulf of Mexico itself in
order to address and adapt to change. Without the data that tells us how and where the
feeding, breeding, and essential habitat usage of reef fish, sea turtles or marine mammals are
changing, for example, we will be ill-equipped to respond to these signals and make transitional
economic and community decisions.

B. Information is a key first investment
The BP oil disaster underscored where we lack baseline information in the Gulf that can be
utilized to understand the health of the ecosystem and plan for restoration activities. In
October, Ocean Conservancy will release an inventory and gap analysis of long-term monitoring
and observations programs in the Gulf relevant to the Trustees’ priority of tracking recovery of
injured resources in an ever-changing ecosystem. The report tells a sobering story—although we
have a lot of data in the Gulf, we lack an understanding of status and trends of marine resources
from sea turtles to deep-sea corals, from marine mammals to seabirds, many of which were
impacted by the oil disaster. For marine restoration to be successful, we must invest now in the
science we need to better understand these impacted resources and their place in the
ecosystem, so that we can better identify subsequent restoration projects. The Integrated



Ocean Observing System? provides an excellent conceptual framework for long-term monitoring
of injured marine resources and tracking the ocean conditions that could affect their recovery.

Ocean Conservancy believes that investing NRD funds in research and observation as a means to
better understand the Gulf ecosystem, thus enabling Trustees to make better decisions
regarding where to invest additional restoration dollars is a critical first steps to a successful
marine restoration endeavor.

C. Integrated and adaptive marine restoration projects
Injured resources should be addressed through a suite of projects that:
e Account for how projects work in concert with each other to achieve recovery objectives.

e Account for future conditions, including anticipated impacts of climate change when
developing restoration projects.

e Contain a range of project approaches, sequenced appropriately, including:
o gathering essential information on impacted resources, stressors, drivers, and
ecosystem function;

o active recovery, where the project works directly and physically to addresses injury
or an underlying issue;

o stress reduction, where a project addresses injury by reducing or eliminating other
sources of mortality; and

o natural recovery options that monitor progress towards recovery in areas where no
direct or indirect restoration options are deployed.

Figure 1. Examples of three kinds of restoration projects as applied to deep-water corals.

Given the unprecedented scope of the disaster and the lack of baseline information from which recovery
can be based, this proactive approach increases the likelihood of success of marine restoration efforts.

Injured resource: deep-water corals

Active Recovery Stress-reducing Natural recovery
Projects projects projects

» Habitat mapping of * Restrict anchoring, oil * Track and monitor
seafloor and gas extraction and natural recovery of key
« Deep-water coral commercial fishing in impacted communities
restoration pilot project areas where deepwater | over time
coral communities have
been identified.

> NOAA, Integrated Ocean Observing System (100S), Data Management and Communication (DMAC) System,
available at: http://www.ioos.noaa.gov/data/dmac/welcome.html.
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2. Establish the Gulf as a model for restoration of a large marine ecosystem

Establish a technology and innovation set aside within the open ocean NRD restoration program.
Anticipated monies from the BP settlement offer an opportunity to do more than simply conduct
business as usual. There are a number of transformational science and modeling concepts that, if
adapted and applied, will dramatically advance not only what we know about the ecosystem but how
we are able to use that information to manage the region’s valuable natural capital. The right
combination of addressing long-standing gaps in knowledge and investing in leaps forward in ecosystem
understanding could set the Gulf up to be a model of innovation and implementation for other regions
and countries to follow. This promise of implementing better, faster, cheaper ways of doing business will
go unrealized, however, if we do not prioritize investing in new and innovative approaches.

Examples of innovation investments:

e Establishing and maintaining telemetry listening station infrastructure around the Gulf could allow
researchers and resource management agencies to deploy acoustic tags on virtually any scale to
gain essential of movement, migration, interaction, and survival information® of important marine
species with a relatively small investment.

e Investing in integrated ecosystem assessment modeling and analytics could generate understanding
of the relationship between species, processes, drivers, stressors, and the connectivity and
relationships among and between the different parts of the marine environment.”

e (Cataloging the genetic biodiversity of the Gulf—commonly called genetic barcoding —could provide
a reference database for any and all species identification, and eliminate much of the time and
expense of manual species identification while dramatically increasing accuracy.’

Institute a Gulf of Mexico LME advisory body to coordinate and cooperate on marine monitoring,
management and project implementation in the offshore environment. Within NOAA alone, there are
a number of offices and programs that work in the Gulf of Mexico and that number increases rapidly
when you take into account other federal and state agencies, academic institutions, and private and
nongovernmental interests who have a stake in the long-term health of the marine ecosystem.
Establishing a working group to facilitate information sharing and collaboration within NOAA and with
external stakeholders will encourage coordination, reduce duplication and likely lead to innovative
problem-solving in the Gulf that will significantly advance NOAA's reach and ability to restore the
ecosystem.

Set a new standard for adaptive management, transparency and inclusion. Efforts to address the
complex restoration and conservation needs of a LME can benefit from a structured process for dealing
with (significant) uncertainty, using new and emerging science and information to adjust course, and

3 Hussey, N. E., Kessel, S. T., Aarestrup, K., Cooke, S. J., Cowley, P. D., Fisk, A. T., Harcourt, R. G., Holland, K. N.,
Iverson, S. J., Kocik, J. F., Mills Flemming, J. E., & Whoriskey, F. G. (2015). Aquatic animal telemetry: A panoramic
window into the underwater world. Science, 348(6240), 1255642.

4 Levin, P. S., Fogarty, M. J., Murawski, S. A., & Fluharty, D. (2009). Integrated ecosystem assessments: Developing
the scientific basis for ecosystem-based management of the ocean. PLoS Biol, 7(1), e1000014.

> Burghart, S. E., Van Woudenberg, L., Daniels, C. A., Meyers, S. D., Peebles, E. B., & Breitbart, M. (2014). Disparity
between planktonic fish egg and larval communities as indicated by DNA barcoding. Mar Ecol Prog Ser, 503, 195-
204.



engaging the affected public in a transparent and meaningful way.® The Gulf of Mexico is a dynamic
system, and the billions of dollars in restoration projects and programs will accelerate local and regional
change—likely in unpredictable ways—accentuating the need for a structured and multi-jurisdictional
process for decision-making that can evaluate new information and adjust actions accordingly.

Ensure that NOAA efforts are appropriately staffed for success over the 15-year lifespan of NRD
spending. In order to take full advantage of the funds invested in coastal and marine restoration, these
programs should be appropriately staffed, and it is unclear from the initial consent decree whether
agency salary will be permissible in the NRD program. Regardless of the funding source, however, NOAA
should view investments in personnel as essential opportunities to leverage available funds into
successful programs.

3. Definition of “open ocean” in Consent Decree between BP and U.S. Department of Justice.

We recommend the following clarifying definition of “open ocean” and use of funds provision. This
language has also been provided to the U.S. Department of Justice to inform their work to finalize a
draft consent decree.

Suggested definition of “Open Ocean”

“Open Ocean” means the area seaward of the barrier islands in the Gulf of Mexico, including but not
limited to the benthic and pelagic environments, species, and ecosystem services of the continental shelf,
continental slope, and abyssal plain, as well as species inhabiting the open ocean that also spend part of
their life cycle in state territorial waters or coastal environments of the Gulf of Mexico.

Open ocean funds must—

(a) be used to restore or enhance the condition of species, habitats, or ecosystems in the Open Ocean
injured as a result of the Deepwater Horizon oil spill, or to replace or acquire the equivalent of
injured resources, or to eliminate or reduce risk of future harm from other stressors that may
interfere with the long-term health or recovery of injured resources;

(b) enhance or improve the condition of natural resources of the Open Ocean; or

(c) create, enhance or improve marine resource management, scientific research, or monitoring of
natural resources of the Open Ocean.

4. Science and monitoring is restoration in the Gulf of Mexico large marine ecosystem

In the terrestrial and coastal environment, restoration efforts are informed by an impressive body of
information, but there are significant and wide-ranging gaps in baseline information in the marine
environment that can hinder fully informed management of marine resources and services. In the past,
information about the coastal and marine environments has been largely centered on our
understanding of a single or localized issue—for example, the status of a single fish species, the coral
communities in a solitary area of interest or the presence of whales at a certain time of year—and not
on the systemic environmental conditions that are larger determinants of their survival. A primary
challenge facing marine restoration efforts is bringing what we know about cause and effect in marine
processes up to a level equivalent to their coastal counterparts and gaining a better understanding of
how coastal and marine processes interact to drive Gulf function and conditions. Restoration of the

® Scarlett, L. (2013). Collaborative adaptive management: challenges and opportunities. Ecology and Society, 18(3),
26.



Gulf’s marine populations, resources and communities will be secured by the combination of
understanding population biology, status and trends, and characterizing threats and stressors, inclusive
of their specific impact on populations. These two elements are critical in order to design successful
restoration programs in the marine environment.

The Exxon Valdez restoration experience showed that targeted investments in marine research and
monitoring shed crucial light on ecosystem health and led to new tools and better management
decisions. The Exxon Valdez Trustee Council Restoration Program valued research and monitoring as a
restoration type:
“The [Exxon Valdez Oil Spill] Trustee Council recognized that there was little direct
intervention that could be done, such as rearing and releasing seabirds... Recognizing
that the sea cannot be protected through acquisitions, another strategy for long-term
protection was adopted, using research and monitoring to increase knowledge of the
injured species. The resulting knowledge was used to develop tools to support sound
management decisions for the health of those populations and the people who depend
on them.”’

In order to be effective, a restoration program to restore the marine ecosystem must rest on a thorough
assessment and understanding of that ecosystem, taking into account the effects of the BP oil disaster
and long-term degradation, as well as a vision for what comprises a healthy and resilient Gulf of Mexico.
While the BP disaster was unique and different from the Exxon Valdez disaster, NOAA and the other
Trustees can learn from the experience of the Exxon Valdez Trustee Council by using NRD funds to make
targeted investments in science. These investments can lead to a better understanding of stressors and
drivers in the Gulf of Mexico and their impact on marine populations in order to aid recovery through
management actions informed by science.

5. Recommendations for marine restoration goals and five-year investments

The restoration needs for the marine environment of the Gulf of Mexico are extensive. While the Exxon
Valdez oil spill restoration efforts were not able to track the recovery of a number of species over time,
they had enough information to set measurable recovery goals for a subset of resources that were
representative of the spectrum of injuries. This is also likely the case in the Gulf, where tracking the
status and recovery of every species injured by the BP oil disaster may prove to be unrealistic. A more
practical approach might be to select a subset of species, habitats and sites to actively monitor and use
as the basis for restoration, along with studying a suite of marine conditions and stressors that could
influence their recovery.

Ocean Conservancy’s recommended approach to describing a path to recovery is based on defining
objectives that are measurable, and we recommend corresponding investments necessary in the first
years of funding in order to achieve them. For many of the Gulf’'s marine resources, describing
population size, structure, movement and response to stressors is an essential first step to prescribing
restoration projects or management changes targeted to improve their condition. For much of the Gulf,
we cannot conduct successful restoration in the absence of this information, and it is thus an essential
component of a creative and unprecedented approach to recovery of a large marine ecosystem.

7 Exxon Valdez Oil Spill Trustee Council, “The Trustee Council Restoration Program: Supporting a Leap in Knowledge,”
available at: http://www.evostc.state.ak.us/index.cfm?FA=projects.home.
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To that end, Ocean Conservancy recommends three primary goals for funding restoration of the open
ocean resources of the Gulf:
Goal 1: Understand population status and trends for key marine resources

Goal 2: Undertake activities to reduce known stressors

Goal 3: Implement appropriate compensatory restoration projects

We recommend these goals be included in the DARP so that projects can be appropriately sequenced by

species group, tiered based on the current state of knowledge for that group, and integrated across
species, thus identifying and taking advantage of project and program synergies that would not
otherwise be possible under a siloed, resource-specific recovery perspective. The initial five-year
investment recommendations are taken directly from research and management needs identified by
NOAA endangered species recovery plans, Gulf of Mexico Fishery Management Council five-year
research plans and similar documents.

Goal 1: Understand population status and trends for key marine

resources
Resource Recovery/ecosystem objective 5-year investments
High-resolution aerial imagery abundance surveys
Characterize population size, Foraging/reproductive output studies
structure, health Genetics for analysis of population structure
Conduct health assessments
. Fully fund the marine mammal stranding network
VR Understand environmental/ y " o - g
. Research on the effects of marine
mammals anthropogenic stressors and noise/contaminants on foraging, migration and
drivers §Ing, mig
reproduction
Large-scale tagging program, acoustic monitoring,
Identify critical forage, breeding, aerial surveys
and migration routes Acoustic monitoring
Aerial surveys
Identify important marine foraging, breeding, and
inter-nesting habitats
Characterize population size, Monitor and assess female nesting and hatchling
structure, health success trends
Establish non-nesting metrics of populations size
| and health
Sea turtles : : o
. Increase observation of shrimp/reef-fish fishin
Understand environmental/ L P/ :
. activities
anthropogenic stressors and - : : :
drivers Understand impacts of marine noise and oil and
riv gas development on foraging and migration
Identify critical forage, breeding, Establish monitoring sites in foraging areas,
and migration routes implement large-scale tagging program
Understand and characterize benthic habitats and
R e their relationship to fish populations
Marine fish timeliness of assessments of fish

and ecosystem health

Increase fishery independent data collection via
SEAMAP and others




Improve timeliness of fishery dependent data
collection

Describe predator-prey relationships for key
species groups

Identify critical habitats and their
relationship to fish populations

Map areas known or suspected to be essential fish
habitat

Characterize fish relationships to benthic habitat
features

Understand the relationship
between environmental stressors
and drivers and fish production

Develop and test tools and models (including
model ensembles) that can identify important
biotic and abiotic factors affecting fish production

Nearshore
communities

Understand the connectivity
between the coast and the deep
sea

Describe how terrestrial and coastal inputs impact
nearshore and offshore resources, habitats and
water column

Understand the connectivity
between the deep sea and the
coast

Describe how ocean processes drive coastal and
terrestrial weather, climate, resource productivity,
sea level rise and community resilience

Deep sea
communities

Map and characterize deep sea
communities

Locate and describe biotic/abiotic features

Develop and refine methods for predicting
additional locations of deep sea communities

Understand environmental/
anthropogenic stressors and
drivers

Describe fishing and exploration activities that
overlap with known or suspected areas

Assess sensitivity to disturbance and estimate
recovery times, model a range of ocean
acidification impacts

Identify reproductive biology,
connectivity between and among
communities

Research on growth rates, reproduction,
population sources and sinks

Goal 2: Undertake activities to address/reduce known harm, stressors for
key marine resources

Resource Recovery/ecosystem objective 5-year investments
Mitigate impacts from fisheries Deterrplne .the top threats to marine 'n?am'mals
. . from fisheries and propose gear modifications or
interactions S .
activity limitations, accordingly
Define essential areas/times for breeding, foraging,
. . . . migration and consult with other federal agencies
Marine Mitigate impacts from marine . . - e .
. on potential activity modifications
mammals noise - - X
Evaluate noise dampening techniques and
technologies for large ships and tankers
- . . Determine/estimate toxicity thresholds and consult
Mitigate impacts from marine . . . . .
) with appropriate agencies to monitor water quality
pollution _
and enforce limits
. Identify and protect additional sea turtle nestin
Sea turtles Reduce threats to nesting beaches v g &

sites throughout the Gulf




Developing nesting beach management plans that
address future needs/threats

Reduce threats from fisheries
interactions

Expand the early NRDA turtle excluder device state
implementation and enforcement to Louisiana

Fully fund the sea turtle stranding network

Reduce threats from invasive
species

Develop and implement lionfish monitoring and
management plans

Mitigate impacts from oil

Develop and implement target-based fishery
management with appropriate buffers for

exposure uncertainty of lethal effects (for reef and pelagic
fish and their prey)

Marine fish Identify and conserve habitat that is critical to
Conserve and protect essential important life-history stages of key fish species,
habitat areas protect from damage from bottom-tending

activities
Reduce threats from Develop and implement management strategy
unsustainable fishing levels evaluation models and other decision support tools
Mitigate impacts from coastal Model potgntial impacts of terrestrial an.d coastal
processes (including large-scale restoration
changes projects) on nearshore resources
Nearshore
" Model potential impacts of sea level rise, ocean

communities - . e . L
Mitigate impacts from deep sea acidification, changes in resource productivity on
changes coastal and terrestrial resilience (including

communities)
Evaluate effects of bottom-tending gear in areas
Mitigate impacts of fishing known or suspected to contain deep-water
Deep sea communities
communities Evaluate and recommend appropriate buffers for

Mitigate impacts from other
disturbances

oil and gas/mining activity around known and
suspected deep sea communities

Goal 3: Implement appropriate compensatory activities

Resource Recovery/ecosystem objective 5-year investments
Fully fund the marine mammal stranding network
Population recovery from lethal Perform health assessments on key resident
Marine and sub-lethal oil impacts dolphin populations
Protect essential sperm whale foraging habitat
mammals
Develop and implement a comprehensive
Understand processes that 0P P P
) monitoring program to track recovery and how
influence success . . .
stressors and drivers interact to affect it
. Fully fund the sea turtle stranding network
Population recovery from lethal Li T i o
and sub-lethal oil impacts Protect coasta. oraging areas and offshore
sargassum habitats
Sea turtles

Understand processes that
influence success

Develop and implement a comprehensive
monitoring program to track recovery and how
stressors and drivers interact to affect it




Population recovery from lethal Protect key habitats and/or life history stages from
and sublethal oil impacts the impacts of fishing

Marine fish D i i
evelop and refine models that incorporate
Understand processes that €iop ) . s
) environmental and social data into assessments of
influence success " .
fish population health

Comprehensive oyster and submerged aquatic
vegetation monitoring and improvement plans
modeled with and tied to coastal restoration work

Nearshore Understand processes that
communities influence success

Detailed study of deep-water communities to
identify reference sites and establish long-term
monitoring of oiled and referenced areas

Population recovery from lethal

.. Detailed report on deep-water community location
and sublethal oil impacts P P ¥

Deep sea and structure with recommendations on which
communities sites to protect from what stressors to compensate
for oiled areas

Research biodiversity and ecosystem services of
deep-water communities as well as the importance
and distribution of functional groups

Understand processes that
influence success

Conclusion

Achieving open ocean restoration that is greater than the sum of its individual projects will take smart
planning, targeted monitoring, adaptive program management (recommendations for effective program
administration can be found in the enclosed appendix) and a creative and unprecedented approach.
Ocean Conservancy commends NOAA for its leadership on marine restoration to date, and we welcome
the opportunity to discuss the above recommendations for a successful open ocean NRD program. The
consent decree, if approved, represents a once-in-a-lifetime opportunity to establish the Gulf of Mexico
as a model for implementing effective, adaptive and innovative restoration of a large marine ecosystem.
We look forward to continued engagement with NOAA and the other Trustees in realizing this important
goal. Please contact me at 504-208-5816 to discuss these recommendations in more detail or if you have
questions.

Sincerely,

Bethany Carl Kraft

Enclosure: Principles for Effective Restoration Program Administration, adapted from Ocean
Conservancy Restoration Framework

CC: Cynthia Dohner
Carter Smith
George P. Bush
Toby Baker



Kyle Graham
Brian Wynne
Stephen Chustz
Robert Barham
Peggy Hatch
Gary Rikard

N. Gunter Guy, Jr.
Dr. Berry H. (Nick) Tew, Jr.
Mimi A. Drew
Nick Wiley

Ken Kopocis
Robert Bonnie
Craig O'Connor



Appendix: Principles for Effective Restoration Program Administration
Adapted from Ocean Conservancy Restoration Framework®

Sound Management

Efficient, transparent, responsive management that is accountable to the public;

Active, full participation by relevant federal entities and all Gulf states, individually and
collectively, over time;

A formal and recognized process that engages the public, including broad representation from
the region’s communities and stakeholders;

Collaboration between the restoration planning phase of the open ocean restoration work and
the broader restoration planning functions of the Gulf Coast Ecosystem Restoration Council,
Gulf States, other Trustees, NFWF, etc. to ensure connectivity and continuity; and

A comprehensive, science-based, ecosystem-focused restoration strategy—resting on a clear
vision for a healthy Gulf ecosystem— supplemented by annual work plans, progress reports and
periodic requests for project proposals.

Stable and Coordinated Funding

Coordination of projects supported by funds allocated from various revenue sources (to ensure
that projects are consistent, complementary and not duplicative);

Endowment established to support permanently the research and monitoring needed to assess
the health of the Gulf, evaluate the efficacy of restoration measures and facilitate adaptive
management; and

Funds set aside for innovations in technology and methodology.

Prudent Project Selection

Established criteria clearly linking projects to specific, measurable, feasible objectives;
Projects subject to independent scientific peer review in selection and evaluation processes;

Projects coordinated and integrated within the framework of a comprehensive ecosystem
restoration strategy; and

Reevaluation of restoration priorities and activities as information on the extent and significance
of injury to natural resources is obtained from the NRDA as well as other scientific sources.

® Ocean Conservancy (2011). Restoring the Gulf of Mexico: A Framework for Ecosystem Restoration in the Gulf of
Mexico. New Orleans, LA. Available at: http://www.oceanconservancy.org/places/gulf-of-mexico/restoring-the-
gulf-of-mexico.pdf



http://www.oceanconservancy.org/places/gulf-of-mexico/restoring-the-gulf-of-mexico.pdf
http://www.oceanconservancy.org/places/gulf-of-mexico/restoring-the-gulf-of-mexico.pdf

EXECUTIVE SUMMARY

We must continue to invest in the

research and monitoring we need to

better understand impacted resources

and their role in the ecosystem.

In April 2010, the mobile drilling unit
Deepwater Horizon exploded and sank in the
northern Gulf of Mexico, discharging millions
of barrels of crude oil and resulting in the
unprecedented use of nearly two million
gallons of chemical dispersant. The disaster
impacted habitats, wildlife, fisheries and
coastal communities. At the time of the BP
Deepwater Horizon oil disaster, the scientific
community was virtually unanimous on one
point: Knowledge about how species and
habitats in the Gulf would respond to oil and
dispersant exposure, and the information
needed to support their recovery, was
woefully deficient (Graham et al., 2011; Norse
& Amos, 2010; Peterson et al., 2012).

Given the magnitude of the oil disaster and
the unparalleled resources targeted at
restoration, Ocean Conservancy produced
Charting the Gulf: Analyzing the Gaps in
Long-term Monitoring of the Gulf of Mexico
to better understand what information is
available, where gaps exist and where we
might focus our collective efforts to identify
critical gaps in monitoring and observation
(Table 1) in order to support a successful
restoration initiative. These gaps, if left
unfilled, could hinder our ability to understand

if, how and why our natural resources are
recovering from the BP oil disaster and
responding to broader restoration efforts.

In order to build a foundation for ecosystem
monitoring in the Gulf, Ocean Conservancy
compiled an extensive inventory of existing
and past natural resource monitoring efforts
and conducted an expert-based assessment
of long-term monitoring needs. This inform-
ation was used to identify gaps in monitoring
for species and habitats impacted by the
BP oil disaster, but its applicability is much
broader, given the wide range of coastal
and marine restoration and management
activities currently underway in the Gulf.
Restoration programs such as the Gulf Coast
Ecosystem Restoration Council or the
National Fish and Wildlife Foundation Gulf
Environmental Benefit Fund can use the
inventory to identify existing monitoring
efforts related to their project evaluation and
regional monitoring needs. By accessing
and leveraging existing monitoring activities
included in this inventory, restoration program
managers will be able to track recovery of a
target resource more efficiently and cost-
effectively through reducing duplication and
enhancing coordination.

OCEAN CONSERVANCY



Ocean Conservancy's analysis was conducted using 12
resource categories identified by the Deepwater Horizon
Natural Resource Damage Assessment (NRDA) Trustees
(2012), plus one for the ecosystem drivers in the Gulf. These
ecosystem drivers, such as freshwater inputs, size and location
of low oxygen areas (known as “dead zones"), ocean temperature
and chemistry, could explain why species or habitats are not
responding to restoration efforts or recovering as expected.
Knowledge of these drivers and other important parameters allows
scientists to take the pulse of the Gulf and gives restoration
decision-makers the wide-angle, ecosystem lens through which
they can understand successes or setbacks and change course
accordingly.

Just as a doctor cannot make a diagnosis and prescribe treatment
without knowing anything about a patient's overall health and

Long-term Monitoring Effort*: Count of Programs

Program Count

[ Jo-5

| 16-10 *Ocean Conservancy has defined a long-term

[ 11-15 monitoring program as an acv ity that has
collected information on a component of the

B 16-20 Gulf of Mexico ecosystem for a minimum of five

B 21-30 years, either connuousl y or with an inter-

B 31-41 sampling interval that spans that period of time.

Figure 1: Coverage map of long-term monitoring efforts in the Gulf

CHARTING THE GULF

The analysis reveals three overarching
findings:

1. There are many existing monitoring efforts that restoration
decision-makers can use to track the recovery of injured
natural resources. Building on these existing efforts will
improve consistency, efficiency and coordination.

2. There are gaps in monitoring and in our understanding of
natural resources in the Gulf that must be addressed in
order to effectively evaluate recovery and thus the success
of restoration programs in the Gulf ecosystem.

3. As a group, the species and habitats in the offshore
environment are monitored to a lesser degree than coastal
or terrestrial species and habitats (Figure 1). Addressing
the currently disjointed monitoring system and moving
toward a Gulf-wide ecosystem monitoring network will
provide a more efficient, integrated and accessible tool for
ecosystem information.

history, decision-makers cannot successfully restore the resources
impacted by the BP oil disaster without understanding the overall health
and history of the ecosystem. Monitoring is critically important in the
aftermath of an ecosystemwide event like the BP oil disaster, because it
helps scientists track the vital signs of the ecosystem and inform
subsequent recovery actions. An integrated monitoring network will also
help decision-makers anticipate emerging stressors in the ecosystem such
as climate change.

For restoration to be successful, we must continue to invest in the
research and monitoring we need to better understand impacted
resources and their role in the ecosystem. Targeted and sustained
investments in science shed crucial light on ecosystem health and lead to
new tools and bettermanagement decisions.

AGVYININNS FAILNDIXS



Table 1: Key findings of long-
term monitoring gap analysis,
by resource category.

Resource Category

Ecosystem Drivers

Deep-water Communities

Water Column and
Invertebrates

Birds

Marine Mammals

Marine Fish

Sea Turtles

Nearshore Sediments &
Associated Resources

Oysters

Submerged Aquatic
Vegetation

Shallow- and Mid-water
Corals

Shorelines

Terrestrial Species

Key Findings of Gap Analysis

Observing system mostly concentrated along coast or nearshore waters.

Ocean observing network is sparse or inoperav e with inadequate/unstable finding.
Observations are primarily limited to surface waters.

Need be erintegration of drivers into status and trends assessments for species and habitats.

Limited long-term monitoring of impacted areas.
Monitoring is small-scale and isolated.
Almost no sustained monitoring of deep-water communies.

No monitoring below 200 meters.
Methods and gear limit collection of smaller organisms.
No monitoring of gelatinous zooplankton.

Little to no monitoring of pelagic species.
Existing monitoring targets distribution, abundance and density.
Limited monitoring of ecosystem drivers and stressors.

Monitoring is fragmented.
Limited pelagic monitoring.
More monitoring needed for status and trends in many species.

More studies for adult pelagic species needed.
Limited sustained monitoring in pelagic waters.
Limited data on Gulf habitats.

No long-term monitoring of male or juvenile turtles.
Observer coverage low or absent in Gulf fisheries.
Some nest monitoring is dependent on volunteer capacity.

No assessment of physiological, developmental or genetic response to oil.
Regionwide surveys not sustained.
Reliance on short-term intensive studies.

Mapping efforts not coordinated.
Gulf-wide metrics not standardized.
Oyster harvest activities are the most rigorously tracked.

All priority species are monitored.
Aerial surveys limited in range and frequency.
New programs provided opportunities to fill gaps.

Most monitoring is at national marine sanctuaries.
An integrated sentinel site program does not currently exist for monitoring climate change impacts.
No Gulf-wide efforts for regional trends and comparisons.

Gaps in monitoring of shoreline stressors and ecological processes.
Monitoring of shoreline elevation and extent of coarse habitat is widespread.

Some species have Gulf-wide coverage; for others, only isolated monitoring exists.
Existing monitoring is focused on threatened/endangered species or harvestable species.

OCEAN CONSERVANCY



December 4, 2015

From: Karla Klay
4919 Austin
Galveston, Texas 77551

To: Natural Resources Damage Assessment Trustees

Reference: Comments on the Draft Programmatic Damage Assessment and
Restoration Plan/Programmatic Environmental Impact Statement (PDARP/PEIS)
for the Deepwater Horizon Oil Spill

Dear Trustees,

Thank you for the time, energy, and expense you have collectively invested in
assessing damages to natural resources from the Deepwater Horizon 0Oil
Spill/Explosion (BP Spill) occurring in the Gulf of Mexico in 2010, and for estimating
the monetary cost of restoring public trust resources to their previous states. The
Deepwater Horizon incident brought months of continuous gushing that released
134 million gallons of oil from the sea floor and into the three-dimensional pelagic
environment of the ocean from the abyssal zone to the photic zone, flowing
shoreward into many estuaries of national significance, floating onto over 1300
miles of beaches and shorelines, and evaporating into the air that marine mammals
and sea turtles breathe, along with an additional 1.84 million gallons of dispersant
applied throughout the water column and at the sea surface. The event is the most
catastrophic manmade environmental disaster in the history of the United States. It
is really hard to imagine that the assessment of the damages is complete or that the
monetary value proposed to settle the public claims for natural resource damages is
the total amount required to fully restore the public trust resources of the Gulf
region, considering this restoration plan considers injuries to such a wide array of
resources, including everything from brown pelicans to soft corals, sea turtles,
marshes, oysters, sperm whales, 21 other species of marine mammals, and more
(water column resources). Many species of animals (from sperm whales to small
marsh periwinkles), plants (e.g., phytoplankton on smooth cord grass), and many
other species that have yet to even be discovered were Kkilled, injured, or impaired
for life. This value cannot be truly estimated.

In reviewing the proposed restoration plan it seems that it is almost
impossible to have comprehensively assessed the damage and accurately estimated
the value of compensation required to restore the Gulf. The attempt is admirable
and I realize that we as a nation must move forward on restoration after five years.
As stated in the plan it will not be fruitful for the Gulf to have to wait 20 years or
more for a complete assessment. Nevertheless, my comments here focus on the
apparent insufficiency of a significant component of the plan: its consideration for
the lives of the largest and most charismatic animals in the Gulf. These are the
sperm whales and their toothed cousins (dolphins) and un-toothed cousins (baleen



whales). The amount of funding allocated for the restoration of marine mammals,
and the restoration approaches considered for these species, seem paltry and
insufficiently evaluated given the damages to marine mammals outlined in the
injury assessment chapter, which are compounded in the context of previously
depleted populations due to whaling and human impacts so severe that special
federal legislation was passed to protect them (the Marine Mammal Protection Act).
One pelagic species of marine mammal in the Gulf is protected under the
Endangered Species Act, the sperm whale. Estimating damage to the sperm whale
population and proposing methods of restoration for it and its habitat must
certainly be challenging given how very little is known about sperm whale life
history or physiology, or about rates of global recovery from whaling. More is
known about the damage to bottlenose dolphin populations in the Barataria-
Terrebonne estuaries, and the trustees’ assumptions related to similar toxicity
impacts affecting sperm whales and other species of marine mammals in the Gulf
are reasonable.

The injury assessment states that 1,100 marine mammals were observed in
the surface slick. Humans in the vicinity donned respirators and HAZMAT suits, and
even they suffered adverse respiratory affects. The NRDA trustees have estimated
tens of thousands of dolphins and whales were exposed in the described
“contaminated prime marine mammal habitat in the estuarine, nearshore, and
offshore waters of the northern Gulf of Mexico.” It is known that marine mammals
inhaled or aspirated liquid oil and this caused death in stranded dolphins. Other
routes of exposure and evidence of injury are documented. 1,000 dolphins and
whales were found stranded. The annual average of strandings increased four fold.
The offshore and more pelagic species likely did not strand and no bodies were seen
or recovered. How were the numbers of their mortalities or sublethal injuries
estimated? It can only be surmised that the offshore and more pelagic species of
whales and dolphins living in the “prime” marine mammal habitat affected by the
spill also have lung disease, adrenal disease, and poor body condition from the
extreme exposures resulting from the Deepwater Horizon event.

Data for strandings following DWH reflect the largest and longest lasting
marine mammal unusual mortality event on record in the northern Gulf of Mexico.
The injury assessment report states that dolphin and whale populations living
offshore were generally less affected than bay, sound, and estuary dolphins. How
can this be known? How was this data evaluated? These populations are smaller,
congregate in the area affected by the spill, are dependent on the full spectrum of
offshore water column habitats, and their bodies are much less likely to strand. The
public is generally unaware that 22 species of marine mammals are found in the
northern Gulf or that the Gulf hosts resident sperm whales; very few people have
even heard of a Bryde’s whale. The pelagic environment where most species of the
impacted whales and dolphins live is far from shore, requiring a full day to reach in
seas that are frequently unpredictable. Most people will never see this part of the
Gulf. Despite this, the public holds whales in high regard and there is global pressure
to protect all whales and dolphins from fisheries and harvesting, to release captive



killer whales, to stop the capture of whales and dolphins for aquariums, and to
participate in whale watching. It is highly unlikely the NRDA trustees have evaluated
this true value to the public of whales and dolphins.

Please consider the following requests for integration of additional restoration
approaches into the proposed plan, revisions of proposed allocations of funds for
restoration, and contingency for failure of the Trustees’ proposed approaches for
restoration of marine mammal populations:

A. Establishment of a Gulf Sperm Whale/Pelagic Ecosystem National
Marine Sanctuary of significant size
This sanctuary will serve as a truly pelagic sanctuary for the remaining
estimated 700 resident sperm whales in the Gulf of Mexico, providing safe
haven for the Gulf’s largest and most endangered marine mammal species,
which is the most dependent on the full spectrum of depths and habitats in
the offshore water column. Sperm whales rest at the surface, dive to and
feed in depths over one mile, and are most frequently found associated with
the interface between cold-core and warm-core eddies along the 1,000m
isobath. There is very good data for sperm whale feeding and calving
aggregations in the Gulf from the research conducted under the “Gulf Cet”
program funded by the former Minerals Management Service (now BOEM).
With data from Gulf Cet and the expertise of marine mammal researchers
involved in this research it would be easy to establish appropriate
boundaries for the Gulf Sperm Whale National Marine Sanctuary.

The Gulf is unique in that it hosts a resident population of sperm whales,
which is considered strategically important in the global restoration of this
species. It is not evident in the NRDA assessment and restoration plan that
the impact of the spill on the global population of sperm whales has been
calculated or addressed. Itis important that this damage is calculated and
added to the monetary valuation of the damage to sperm whales.

A Gulf Sperm Whale National Marine Sanctuary will protect many other
species of marine mammals, billfish, tuna, and other species known to spawn
in similar areas associated with features on the bottom, water column
chemistry and currents, and eddy/gyre features. While such water column
features can move slightly from season to season or year to year, it is
possible to identify the areas in which they typically occur, offering the
greatest protections to the species associated with them (see the attached
map showing my proposal for an area that could be considered). It is vital
that these areas be protected from human impacts and the formation of this
marine protected area will also address all of the goals and methods listed in
the restoration plan for marine mammals (see below). A large component of
direct restoration for pelagic species will have to be a protected area for
them specifically free of fishing, unnatural sound, and oil and gas exploration
and development impacts. These species need a place free from the many



threats that exist in the Gulf of Mexico: potential future oil spills, unnatural
sound, drilling, dead zones, pollution, ship strikes, etc.; a “no-human zone,”
no oil zone, and/or research only zone.

Scientific data exists to support establishing a truly pelagic sanctuary, and
the sperm whale is the perfect “poster child” for such a sanctuary. This
approach would turn what is now an exceptionally vague proposed
restoration plan, incorporating limited tools, into something profound and
meaningful for the pelagic environment that was damaged drastically by the
DWH oil spill. Using the NMSA to designate a protected area would provide a
mechanism through which all of the other proposed restoration strategies for
marine mammals could be accomplished, giving back to the sperm whales
what BP and oil exploration took away from them. As identified in the
PDARP, several areas between the Mississippi Canyon and the DeSoto
Canyon have known high densities of sperm whales likely because of
localized and highly productive habitats. Setting aside an area for the
protection of the sperm whale will have cascading impacts of improved
protection and restoration for many pelagic species of fishes, cephalopodes,
and invertebrates.

The creation of the Sperm Whale and Pelagic Ecosystem Interpretive
Center on-shore

A specialized, high tech facility provided for the interpretation to the public
of sperm whale life histories and population dynamics, and of the pelagic
environment generally, creates the capacity to educate the American public
about the complex pelagic environment that very few people are ever able to
directly witness. The offshore Gulf has fueled the economy through fisheries
(tuna to anchovies), shipping, and oil and gas. People need to understand
why, as well as what animals live there and how humans impact them. The
depths of the Gulf are generally unknown to the public. The lives of sperms
whales are extreme by any measure of comparison to other animals on earth
and in the oceans. Sperm whales spend their lives regularly going where
humans cannot, in an environment humans spend great amounts of money to
minimally explore. Through interpretation of the story of the lives of sperm
whales, people can gain an understanding of the abyssal zone, migrations of
species through the water column (e.g., the deep scattering layer), migrations
of dispersed males to Antarctica, and even more basic and essential
principals such as the differences between the aphotic, mesophotic, and
photic zones of the ocean, or the important roles sperm whales play for other
species deep in the water column and connecting the surface and the deep
ecosystems. This center should be located in a location or locations
accessible to the greatest numbers of people in the Gulf of Mexico region,
such as the metropolitan areas with the largest populations in Houston, New
Orleans, and Tampa.

. Design, development, and commissioning of the Gulf Sperm Whale and
Pelagic Ecosystem research vessel, an offshore vessel dedicated to




studying marine mammal population growth in the pelagic
environment

The study of the pelagic environment takes specialized talents and
technologies, and is truly multidisciplinary. With the establishment of the
Gulf Sperm Whale National Marine Sanctuary there must be a mechanism for
the natural resource managers, researchers, and others to access the
sanctuary and the pelagic environment of the northern Gulf. It will be
necessary to invest substantial time in assessing the growth or decline of
populations, health of the marine mammals (fecundity and mortality and
dispersion), and learn further about the life histories of the sperm whales
and other marine mammals in the Gulf. One cannot assess the recovery and
restoration of the marine mammals and other pelagic species without
consistent, long-term assured access to the pelagic environments of the Gulf.

D. Review of the proposed monetary allocation by the NRDA of $144
million for the restoration of marine mammals.

This allocation should be adjusted by adding an allocation of $70 million for
the sole purpose of establishing and managing the Gulf Sperm Whale
National Marine Sanctuary, and adding a $100 million endowment dedicated
to sustained research, restoration, and adaptive management in the Gulf
Sperm Whale National Marine Sanctuary, lasting at least the life time of an
average sperm whale, bringing the total to $314 million in funds to restore
the marine mammals of the northern Gulf.

Reassessment of the NRDA valuation of damages to sperm whales and other
marine mammals is requested on the following grounds.

1. The sperm whale population is globally significant. These resident sperm
whales raise their young in highly structured social groups. The males
ultimately disperse and travel to Antarctica and throughout the world’s
oceans. A loss of a male sperm whale from DWH is a much bigger loss
than just its loss to the Gulf. With already globally reduced populations,
each male is essential to genetic diversity at global level. The same is the
case with a female sperm whale because if one female becomes infertile
the entire global population is impacted with reduced fecundity as a
whole. If the sperm whales have similar problems as the bottlenose
dolphins, scientists won’t know if fecundity (or morbidity) has been
affected until at least 2018.

2. Sperm whales can dive to depths more than twice as deep as the DWH
wellhead, and therefore the oil and increased contaminant concentrations
on the bottom surrounding the wellhead are affecting the habitats where
they feed. Of all the species impacted by the DWH it will be the hardest
to assess the impact on the sperm whales. The current draft restoration



plan does not appear to have considered or assessed the value of the
feeding grounds of sperm whales, which is particularly problematic given
their endangered status.

. Itis shocking to read the extremely low NRDA estimation of $144 million
allocated to restore the populations of marine mammals in the Gulf of
Mexico. Based on the material presented in the plan, almost 1.4 million
lost cetacean years resulted from the spill, and the allocation provides
only ~$104 per lost cetacean year. The numbers of individual marine
mammals impacted is estimated in the tens of thousands of dolphins and
whales, with one affected species, the sperm whale, being listed as
endangered under the ESA, protected by the Marine Mammal Protection
Act, and protected by the International Whaling Commission’s global ban
on harvest. Using the abundance estimate for sperm whales in the
northern Gulf of Mexico provided in the introduction to the marine
mammal injury assessment (page 4-590; 763 individuals), and the
mortality estimate of 6% of the population of sperm whales killed as
provided in table 4.9-6, about 46 sperm whales were directly killed by the
spill (this figure would be more than doubled if the pre-spill abundance
estimate of 1635 from tables 4.9-5 and 4.9-12 is accurate; the reason for
this discrepancy in abundance estimates should be explained). A
humpback whale in Australia is estimated to be valued at $1.25 million
for the whale watching tourism industry. Using just that ecotourism
value as a proxy for the value of a single sperm whale could yield a value
for the loss of sperm whales alone of at least $57.5 million, which is over
one third of the proposed marine mammal allocation but reflects a value
for only one species of the 22 populations assessed. How was the value of
a sperm whale calculated? Certainly the public would value the
opportunity to see a sperm whale similarly to seeing a humpback whale,
were the public more generally aware of this injury. How was the value
of each sperm whale, dolphin, and other whale or dolphin species
evaluated? A captive male killer whale has a reported value of $7 million
dollars to an aquarium.

. Given that $70 million is allocated to the states for the restoration of the

inshore bottlenose dolphin populations (almost half of the total marine
mammal allocation, disregarding the $19M allocated region-wide, some
of which will almost certainly be spent inshore), the allocation for
offshore species restoration seems exceptionally low. Additionally, it
seems that there is not a reported value on the life of a bottle nosed
dolphins when it seems easy to find out the value of them to wildlife
watchers with dolphin watching occurring across Gulf estuaries and their
ever present appearance in aquarium shows. These whales and dolphins,
inshore and offshore (all species represented across the 22 populations
assessed), will all have the same future problems with reduced fecundity
and increased rates of mortality further hindering their recovery.



5. $540 million is allocated in the plan to address lost human uses of the
Gulf of Mexico. There is absolutely no way that humans have lost more
“uses” of the Gulf than sperm whales, bottlenose dolphins, and other
species of whales/dolphins. Not one beach-goer or fisher lost his or her
life breathing the fumes, became infertile from the toxins, or gave birth to
a stillborn child. Marine mammals suffered all these effects. If humans
lived in an area where contaminants were causing a 46% reduction in
reproductive viability, the area would be declared a Superfund site and
people would be removed. How will the trustees assure marine mammals
live in an environment that is not toxic? Injury assessment identifies
specific habitat areas where marine mammals congregate, but the
restoration plan doesn’t acknowledge this. It is very questionable that so
much more is allocated for restoration of human uses across the same
four states where only $144 million has been allocated for the species
that are the apex predators and utilize all components of the three
dimensional ocean from the offshore depths and surfaces to near shore
estuaries.

6. The allocation for marine mammals did not consider what it will really
take to restore the populations of marine mammals that were injured.
How were the numbers / dollar values estimated by species or by
individual. Tens of thousands of whales and dolphins are estimated to
have been exposed to the oil toxic fumes. These species exchange almost
all of their oxygen in their breaths at the water surface, thereby exposing
their lungs and other internal organs to the highly toxic fumes at the
surface more directly than any other species. It doesn’t appear that even
their commercial value has been estimated. Marine mammals values
could be easily estimated to be much higher than assessed based on their
very high commercial value from aquarium entertainment and education,
wildlife watching, or even previous whaling values.

Lastly, the restoration plan for marine mammals appears to primarily address items
that NOAA and NMFS are already required to address through management of
fisheries and the public trust resources. No part to the plan appears to directly
restore the populations of marine mammals impacted from the oil spill itself. The
tools listed include collaborative partnerships with fishers to reduce their impacts
and accidental takings (this is not an impact of the spill and does need to be done
but, it is not likely to restore sperm whale populations numbers taking 29 years to
restore).

Another listed tool is providing more funding to marine mammal stranding
networks for researching causes of death, possible rehabilitation of dolphins, and
necropsies. Most stranded whales and dolphins are near shore inhabitants and it is
very unlikely much will be learned about the more pelagic populations. And it is



very unlikely a sperm whale might be rehabilitated and released back into the wild.
There is not any disagreement that stranding networks are poorly funded and
require more funding, but even a 7-fold increase in their funding will not restore
populations of marine mammals. While this approach may contribute important
information to understanding why (particularly coastal) marine mammals die, it is
not a proactive restoration approach contributing to active restoration of
populations impacted by the spill.

Were takings under the MMPA /Endangered species Act protections enforced under
separate settlements or added to the value assessed for injury under the NRDA? If
they are included in the NRDA assessment, the proposed allocation appears even
more insufficient.

In summary, the proposed plan does not meet the Trustees’ obligations to
compensate the public for the loss of these resources by restoring marine mammal
populations. The plan doesn’t include any thing substantial toward active
restoration of these populations and should incorporate the concepts identified
above to provide more substantial refuge and protection to these populations on a
more permanent basis, particularly in light of the uncertainty related to the
recovery of the marine mammal populations affected by the spill.

Proposed Gulf Sperm Whale National Marine Sanctuary is outlined in the box above.
See attached summary document regarding sperm whale distribution and selection
of the boxed area as the sanctuary.



Satellite tracks of seven sperm whales tagged July 3, 2002 and tracked for as long as early June,
2003 (two whales). For details see Ortega-Ortiz et al., 2012 from which this figure was taken.

Distribution of sperm whale sightings from SEFSC spring vessel surveys during 1996-2001 and from
summer 2003 and spring 2004 surveys. All on-effort sightings are shown, though not all were used
to estimate abundance. Solid lines indicate the 100-m (328-ft) and 1,000-m (3,281-ft) isobaths, and

the southern line represents the U.S. EEZ.






13.3.2.2 Sperm Whale

The sperm whale, medium gray above and light gray to white below, is the largest
toothed whale and, indeed, the largest toothed creature on Earth. It is highly sexually dimorphic.
Males average 15 m (49 ft) in length and a prodigious 36,000 kg or 36 metric tons (79,350 Ibs),
and females average 11 m (36 ft) and 20,000 kg or 20 metric tons (44,100 Ibs). The maximum
size of male sperm whales is around 20 m (66 ft), although due to last mid-century’s intensive
worldwide whaling, there are probably few of these giants around at present. The head of the
male sperm whale grows disproportionately rapidly as they age. The male’s head takes up about
one-fifth to one-quarter of the body’s length in young ones and up to one-third of the body’s
length in older males. It is obviously a secondary sexual characteristic, and males use the head for
intrasex fighting and probably acoustic displays. The terrestrial analog might be deer stags with
their antlers (the sperm whale male head) and roars (special male-only loud sounds that sperm
whales emit). The head houses a giant structure of waxy oil—the spermaceti organ. The
blowhole, placed differently from that of any other cetacean, is at the upper front of the mighty
head, not along the mid-line but somewhat to the left, which results in a very distinctive, forward-
tilted exhalation blow to the animal. Teeth are displayed in the lower jaw only and fit neatly into
corresponding sockets in the upper jaw. The back has a dorsal ridge but no dorsal fin.

Sperm whales have a matriarchal society. Females and their female young tend to staying
in one or adjacent groups for many years or for life. Males leave the group as they become
sexually mature, at about age 10. The matriarchy, which tends to stay in tropical and subtropical
waters, allows for related animals to help each other (e.g., take turns patrolling for danger to their
nondiving neonates at the surface while others dive to depth). Indeed, deep diving for food (squid
and fishes) seems to have driven the evolution towards high sociality in this species. Young males
tend to stay together in groups of a dozen or so animals and travel to somewhat higher latitudes
than the matriarchies they have left. As they mature—males do not seem to reach social maturity
for re-inserting themselves briefly into matriarchies to mate until about age 25—older males tend
to be alone (probably to avoid or minimize competition for access to females), and they travel to
high near-Arctic and Antarctic latitudes to feed in very deep, productive waters. The general
pattern of matriarchy, maturing males, older lone males, etc., has a close analog in the matriarchal
systems of the largest land mammals—African and Asian elephants (Loxodonta sp. and Elephas
maximus, respectively)—in what has been termed the collosal convergence of social/sexual
strategies coupled with gigantism, long lives, and extended caregiving to young (Weilgart et al.,
1996; Whitehead, 2003).



Figure 13.1. Sperm whales are the largest toothed whale and, indeed, the largest toothed creature on
Earth. They are highly social, and all but older males are found in tight societies. There is a resident
population in the northern Gulf of Mexico. Photo by Thomas A. Jefferson, with permission.

Figure 13.2. Satellite tracks of seven sperm whales tagged July 3, 2002 and tracked for as long as
early June, 2003 (two whales). For details see Ortega-Ortiz et al., 2012 from which this figure was
taken.

Sperm whales occur throughout the world’s oceans but generally in waters deeper than
about 500 m (1,640 ft) because of their habit of seeking largely deep-diving squid and fishes.
Sperm whales in the Gulf are on average 1.5-2.0 m (4.9-6.6 ft) smaller than those found
elsewhere (Richter et al., 2008; Jaquet and Gendron, 2009). This size difference was noted by
whalers 150 years ago (Reeves et al,. 2011) and strongly suggests a different population from the
sperm whales of the North Atlantic, a verification of which was provided by Engelhaupt et al.,



(2009) from genetic analysis. Mitochondrial DNA (inherited only from the mother) shows
significant differences between Gulf sperm whales and sperm whales in other parts of the North
Atlantic, while nuclear (bi-parentally inherited) DNA shows no difference. This indicates that
females stay within the Gulf but that at least some males travel and breed in both the Gulf and
North Atlantic. Indeed, recent satellite tracking of sperm whales showed that matriarchies stayed
in waters about 200-3,499 m (656-11,480 ft) deep, generally in the area south and southwest of
the Mississippi/Atchafalaya mouths, while males traveled south to Mexico’s Campeche area, and
one male left the Gulf but returned after about two months (Ortega-Ortiz et al., 2012).

Figure 13.3. Distribution of sperm whale sightings from SEFSC spring vessel surveys during 1996—
2001 and from summer 2003 and spring 2004 surveys. All on-effort sightings are shown, though not
all were used to estimate abundance. Solid lines indicate the 100-m (328-ft) and 1,000-m (3,281-ft)
isobaths, and the southern line represents the U.S. EEZ.

Typical group size of Gulf sperm whales in the north, which is almost always of
presumed matriarchies, is 8-11 animals (Richter et al., 2008), often with calves less than 3-5
years old. This is smaller than groups (24-31) in the Pacific (Coakes and Whitehead, 2004), but
similar to groups (about 6) in the adjacent Caribbean (Gero, 2005). Statistical lagged association
rates (Whitehead, 2009) indicate that Gulf sperm whale groups are stable for longer (about 62
days) than in the Pacific (7-19 days) (Coakes and Whitehead, 2004) but similar (about 80 days)
to another enclosed body of water, the Gulf of California (Jaquet and Gendron, 2009). It is
possible that group sizes and association rates are ecologically related and that food or other
ocean-basin physical/biological variables help to define social patterns (Richter et al., 2008).

Only recently have more accurate estimates of sperm whale numbers in the northern Gulf
emerged. The latest estimate is about 1,665 (CV 0.20) animals (Mullin and Fulling, 2004; Table
13.5). Sperm whales overlap strongly with shipping lanes between New Orleans and Houston,



industrial seismic activities, and deepwater oil/gas rigs (Azzara, 2012). They were the only large
whale to be hunted in the Gulf (although apparently not into the twentieth century), and their
population characteristics may still be influenced by this earlier depredation (Reeves et al., 2011).
There is not enough precision to estimate population trends and current productivity rates.

Sperm whales also occur in the southern Gulf and were hunted there in the past (Reeves
et al., 2011). Most sperm whales encountered during cruises in the south appear to be
concentrated on the continental slope (Figure 13.10).

Table 13.1. Summary of Recent Abundance Estimate for Northern Gulf of Mexico Sperm Whales,
Month, Year and Area Covered during Each Abundance Survey and Resulting Abundance Estimate
(“pest) and CV

Month/Year Area Npest cv
Jun-Aug 2003, Apr-Jun 2004 Oceanic waters 16,665 0.20

Figure 13.4. Records of sperm whales in the Mexican waters of the southern Gulf of Mexico and
Caribbean. Display for distribution is as follows: solid symbol, strandings; hollow symbols,
confirmed sightings; triangles, spring (Mar—-May); squares, summer (Jun—Aug); circles, autumn
(Sep—Nov); diamonds, winter (Dec—Feb); crosses, unknown dates. Thin contour lines show the 200-
m, 1,000-m, 2,000-m, and 3,000-m (656- ft, 3,281-ft, 6,562-ft, and 9,843-ft) isobaths. From Ortega-Ortiz,
2002.



December 4, 2015

Cynthia K. Dohner

U.S. Fish and Wildlife Service
P.O. Box 49567

Atlanta, GA 30345

Re: Ocean Conservancy’s submission of Charting the Gulf: Analyzing the Gaps in Long-Term
Monitoring of the Gulf of Mexico for consideration in finalizing the Deepwater Horizon Qil Spill:
Draft Programmatic Damage Assessment and Restoration Plan and Draft Programmatic
Environmental Impact Statement

Dear Ms. Dohner:

Ocean Conservancy' submits Charting the Gulf: Analyzing the Gaps in Long-Term Monitoring of the Gulf
of Mexico as an addendum to its public comments on the Draft Programmatic Damage Assessment and
Restoration Plan and Programmatic Environmental Impact Statement (PDARP/PEIS) to restore natural
resources, ecological services and recreational use services injured or lost as a result of the BP
Deepwater Horizon oil disaster.’

Charting the Gulf is the culmination of an assessment of monitoring needs and gaps in monitoring
coverage for natural resources injured by the BP oil disaster. The findings are based on an extensive
inventory of current and past ecosystem monitoring efforts combined with a comprehensive literature
review and expert consultation on priorities for tracking the status of species, habitats and communities
of concern. The report highlights aspects of a dynamic Gulf of Mexico that should also be priorities for
monitoring because changes in key conditions can help explain why resources are not recovering or
responding to restoration activities at a resource or cross-resource level.

We hope the report’s findings, as well as the inventory of monitoring efforts documented throughout
the Gulf, are useful to the Trustees as a framework for identifying data collection priorities needed to
track resource status and trends in support of adaptive management and future restoration decisions.

The report is attached to this cover note, and the full inventory of programs can be downloaded here:
http://www.oceanconservancy.org/places/gulf-of-mexico/gap-analysis.html.

If you believe it would be helpful to meet with you or your colleagues to discuss the report and its
potential applicability in greater detail, we would be happy to do so.

! Ocean Conservancy is a non-profit organization that educates and empowers citizens to take action on behalf of the ocean.
From the Arctic to the Gulf of Mexico to the halls of Congress, Ocean Conservancy brings people together to find solutions for
our water planet. Informed by science, our work guides policy and engages people in protecting the ocean and its wildlife for
future generations

2 Deepwater Horizon Qil Spill: Draft Programmatic Damage Assessment and Restoration Plan and Draft Programmatic
Environmental Impact Statement, Natural Resource Damage Trustees (October 2015).



Sincerely,

Bethany Carl Kraft
Director, Gulf Restoration Program
Ocean Conservancy

Attachment: Love, M., Baldera, A., Robbins, C., Spies, R. B., & Allen, J. R. (2015). Executive Summary,
Charting the Gulf: Analyzing the gaps in long-term monitoring of the Gulf of Mexico. New Orleans, LA:
Ocean Conservancy.



L] L]
|
L] Bl
L] L] —
[

IO
€ A Ocean Conservancy

3

L35\

CHARTING THE GULF

Analyzing the Gaps in Long-term

Monitoring of the Gulf of Mexico

CHARTING THE GULF




SPONSORS

Ocean Conservancy thanks the Walton Family Foundation for providing funding in
support of Charting the Gulf: Analyzing the Gaps in Long-term Monitoring of the Gulf of
Mexico.

Please see the Acknowledgments section (page 46) for the many people and
institutions who contributed information, reviewed priorities, provided guidance or
otherwise assisted with the development of this report. Individuals at the Gulf of Mexico
Coastal Ocean Observing System, the National Centers for Environmental Information,
Gulf of Mexico Alliance and the U.S. Fish and Wildlife Service were especially helpful in
this effort.

SUGGESTED CITATION

Love, M., Baldera, A., Robbins, C., Spies, R. B. and Allen, J. R. (2015). Charting the Gulf:
Analyzing the gaps in long-term monitoring of the Gulf of Mexico. New Orleans, LA:
Ocean Conservancy.

ACCESS ONLINE

www.oceanconservancy.org/gapanalysis

If you have questions or comments, please contact the authors at
gulf@oceanconservancy.org



Charting the Gulf:

Analyzing the Gaps in Long-term Monitoring
of the Gulf of Mexico

Matthew S. Love'

Alexis A. Baldera'
Christopher S. Robbins"”
Robert B. Spies’

Jennifer R. Allen

'Ocean Conservancy 2Applied Marine Sciences
Gulf Restoration Center P.O.Box315
307 Tchoupitoulas St, Suite 300 Little River, CA95456

New Orleans, LA 70130

*Corresponding author

I

A=
DECEMBER 2015 = s;; Ocean Conservancy
Sy



CONTENTS

Executive Summary ... 1

INTrOdUCTION . o 4

Results and Lessons Learned ....... ... ... ..o ... 6

ProcessataGlance . . ...t 7

Interpretingthe Gaps . . ..o oo v ittt 7
Natural Resource Profiles

Ecosystem Drivers . .............uuiiiinnnn... 11

Deep-water Communities . ... ..., 15

Water Column and Invertebrates . ................... 17

BIrdS . oo e e 19

Marine Mammals . ........... ... uiieiennnnnnn. 21

Marine Fish . ... ... ... i 23

SeaTurtles . ...t e 25

Nearshore Sediment and Associated Resources ......... 27

OySterS o ittt e 29

Submerged Aquatic Vegetation ............. ... ... ... 31

Shallow- and Mid-waterCorals . . .. .................. 33

Shorelines . .o vvv i e 35

Terrestrial Species ... ... 37

OCEAN CONSERVANCY



Overarching Lessons Learned . .. ... ovvevnninnnnnenn. .. 39
ACTONY NS it e e e e 45
Acknowledgments . ... . 46
Appendix A: Methods .......... ... .. . .. . ... 51
Appendix B: Expanded Priority Tables .................. 58
Appendix C: Expanded Descriptions of Gaps ........... 69
Appendix D: Inventory of Long-term Monitoring ......... 81
LITERATURE CITED

Text References . ... ..vune e 42

Resource Profile Bibliography . ... .........coviiiiii.... 43

Literature Cited (Methods) .. ........ ... ... ... . ... ... 57

Literature Review (Monitoring Priorities) . ..................... 65

CHARTING THE GULF

i

SIN3LINOD



EXECUTIVE SUMMARY

We must continue to invest in the

research and monitoring we need to

better understand impacted resources

and their role in the ecosystem.

In April 2010, the mobile drilling unit
Deepwater Horizon exploded and sank in the
northern Gulf of Mexico, discharging millions
of barrels of crude oil and resulting in the
unprecedented use of nearly two million
gallons of chemical dispersant. The disaster
impacted habitats, wildlife, fisheries and
coastal communities. At the time of the BP
Deepwater Horizon oil disaster, the scientific
community was virtually unanimous on one
point: Knowledge about how species and
habitats in the Gulf would respond to oil and
dispersant exposure, and the information
needed to support their recovery, was
woefully deficient (Graham et al., 2011; Norse
& Amos, 2010; Peterson et al., 2012).

Given the magnitude of the oil disaster and
the unparalleled resources targeted at
restoration, Ocean Conservancy produced
Charting the Gulf: Analyzing the Gaps in
Long-term Monitoring of the Gulf of Mexico
to better understand what information is
available, where gaps exist and where we
might focus our collective efforts to identify
critical gaps in monitoring and observation
(Table 1) in order to support a successful
restoration initiative. These gaps, if left
unfilled, could hinder our ability to understand

if, how and why our natural resources are
recovering from the BP oil disaster and
responding to broader restoration efforts.

In order to build a foundation for ecosystem
monitoring in the Gulf, Ocean Conservancy
compiled an extensive inventory of existing
and past natural resource monitoring efforts
and conducted an expert-based assessment
of long-term monitoring needs. This inform-
ation was used to identify gaps in monitoring
for species and habitats impacted by the
BP oil disaster, but its applicability is much
broader, given the wide range of coastal
and marine restoration and management
activities currently underway in the Gulf.
Restoration programs such as the Gulf Coast
Ecosystem Restoration Council or the
National Fish and Wildlife Foundation Gulf
Environmental Benefit Fund can use the
inventory to identify existing monitoring
efforts related to their project evaluation and
regional monitoring needs. By accessing
and leveraging existing monitoring activities
included in this inventory, restoration program
managers will be able to track recovery of a
target resource more efficiently and cost-
effectively through reducing duplication and
enhancing coordination.

OCEAN CONSERVANCY



Ocean Conservancy's analysis was conducted using 12
resource categories identified by the Deepwater Horizon
Natural Resource Damage Assessment (NRDA) Trustees
(2012), plus one for the ecosystem drivers in the Gulf. These
ecosystem drivers, such as freshwater inputs, size and location
of low oxygen areas (known as “dead zones"), ocean temperature
and chemistry, could explain why species or habitats are not
responding to restoration efforts or recovering as expected.
Knowledge of these drivers and other important parameters allows
scientists to take the pulse of the Gulf and gives restoration
decision-makers the wide-angle, ecosystem lens through which
they can understand successes or setbacks and change course
accordingly.

Just as a doctor cannot make a diagnosis and prescribe treatment
without knowing anything about a patient's overall health and

Long-term Monitoring Effort*: Count of Programs

Program Count

[ Jo-5

| 16-10 *Ocean Conservancy has defined a long-term

[ 11-15 monitoring program as an acv ity that has
collected information on a component of the

B 16-20 Gulf of Mexico ecosystem for a minimum of five

B 21-30 years, either connuousl y or with an inter-

B 31-41 sampling interval that spans that period of time.

Figure 1: Coverage map of long-term monitoring efforts in the Gulf
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The analysis reveals three overarching
findings:

1. There are many existing monitoring efforts that restoration
decision-makers can use to track the recovery of injured
natural resources. Building on these existing efforts will
improve consistency, efficiency and coordination.

2. There are gaps in monitoring and in our understanding of
natural resources in the Gulf that must be addressed in
order to effectively evaluate recovery and thus the success
of restoration programs in the Gulf ecosystem.

3. As a group, the species and habitats in the offshore
environment are monitored to a lesser degree than coastal
or terrestrial species and habitats (Figure 1). Addressing
the currently disjointed monitoring system and moving
toward a Gulf-wide ecosystem monitoring network will
provide a more efficient, integrated and accessible tool for
ecosystem information.

history, decision-makers cannot successfully restore the resources
impacted by the BP oil disaster without understanding the overall health
and history of the ecosystem. Monitoring is critically important in the
aftermath of an ecosystemwide event like the BP oil disaster, because it
helps scientists track the vital signs of the ecosystem and inform
subsequent recovery actions. An integrated monitoring network will also
help decision-makers anticipate emerging stressors in the ecosystem such
as climate change.

For restoration to be successful, we must continue to invest in the
research and monitoring we need to better understand impacted
resources and their role in the ecosystem. Targeted and sustained
investments in science shed crucial light on ecosystem health and lead to
new tools and bettermanagement decisions.
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Table 1: Key findings of long-
term monitoring gap analysis,
by resource category.

Resource Category

Ecosystem Drivers

Deep-water Communities

Water Column and
Invertebrates

Birds

Marine Mammals

Marine Fish

Sea Turtles

Nearshore Sediments &
Associated Resources

Oysters

Submerged Aquatic
Vegetation

Shallow- and Mid-water
Corals

Shorelines

Terrestrial Species

Key Findings of Gap Analysis

Observing system mostly concentrated along coast or nearshore waters.

Ocean observing network is sparse or inoperav e with inadequate/unstable finding.
Observations are primarily limited to surface waters.

Need be erintegration of drivers into status and trends assessments for species and habitats.

Limited long-term monitoring of impacted areas.
Monitoring is small-scale and isolated.
Almost no sustained monitoring of deep-water communies.

No monitoring below 200 meters.
Methods and gear limit collection of smaller organisms.
No monitoring of gelatinous zooplankton.

Little to no monitoring of pelagic species.
Existing monitoring targets distribution, abundance and density.
Limited monitoring of ecosystem drivers and stressors.

Monitoring is fragmented.
Limited pelagic monitoring.
More monitoring needed for status and trends in many species.

More studies for adult pelagic species needed.
Limited sustained monitoring in pelagic waters.
Limited data on Gulf habitats.

No long-term monitoring of male or juvenile turtles.
Observer coverage low or absent in Gulf fisheries.
Some nest monitoring is dependent on volunteer capacity.

No assessment of physiological, developmental or genetic response to oil.
Regionwide surveys not sustained.
Reliance on short-term intensive studies.

Mapping efforts not coordinated.
Gulf-wide metrics not standardized.
Oyster harvest activities are the most rigorously tracked.

All priority species are monitored.
Aerial surveys limited in range and frequency.
New programs provided opportunities to fill gaps.

Most monitoring is at national marine sanctuaries.
An integrated sentinel site program does not currently exist for monitoring climate change impacts.
No Gulf-wide efforts for regional trends and comparisons.

Gaps in monitoring of shoreline stressors and ecological processes.
Monitoring of shoreline elevation and extent of coarse habitat is widespread.

Some species have Gulf-wide coverage; for others, only isolated monitoring exists.
Existing monitoring is focused on threatened/endangered species or harvestable species.
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INTRODUCTION

In April 2010, the mobile drilling unit
Deepwater Horizon exploded and sank in
the northern Gulf of Mexico, discharging
millions of barrels of crude oil into Gulf
waters and impacting habitats, wildlife and
ecosystem services. Restoration from the
BP oil disaster is underway and will continue
for years, even decades. In addition to
traditional restoration activities, long-term
ecosystem monitoring is essential to
understand if resources are recovering and
how changes in the Gulf ecosystem are
influencing their rate of recovery. Monitoring
data will enable restoration planners to
evaluate project effectiveness and adjust
strategies for better outcomes. In addition,
the government's ability to detect delayed or
worsening oil disaster injuries — and its basis
for accessing a reserve set aside by BP for
further natural resource damages unknown
at settlement — will hinge on information
provided through a comprehensive and
sustained monitoring effort (In re: Oil Spill,
Confidentiality Order, E.D. La. July 2,2015).

At the time of the BP oil disaster, the
scientific community was virtually unanimous
on one point: Knowledge about how species
and habitats in the Gulf would respond to oil
and dispersant exposure, and equally
important, the information needed to support
their recovery, was woefully deficient. The
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need for more complete information on
the abundance and ecology of species led
to the dedication of a portion of the oil
disaster criminal and civil fines to Gulf
ecosystem monitoring and research
(Bjorndal etal., 2011).

In order to build a foundation for ecosystem
recovery monitoring in the Gulf, Ocean
Conservancy compiled an extensive
inventory of existing and past natural re-
source monitoring efforts and conducted an
expert-based assessment of long-term
monitoring needs. This information was
used to identify gaps in monitoring for
species and habitats impacted by the BP
oil disaster, but its applicability is much
broader, given the wide range of coastal
and marine restoration and management
activities currently underway in the Gulf.

Long-term ecosystem monitoring
Is essential to understand if
resources are recovering and how
changes in the Gulf ecosystem are

influencing their rate of recovery.

The results of the inventory and analysis reveal three important overarching findings:
1. There are many existing monitoring efforts that restoration decision-makers can use to track
the recovery of injured natural resources. Building on these existing efforts will improve

consistency, efficiency and coordination.

2. There are gaps in monitoring and in our understanding of natural resources in the Gulf that
must be addressed in order to effectively evaluate recovery and thus the success of

restoration programs in the Gulf ecosystem.

3. As a group, the species and habitats in the offshore environment are monitored to a lesser
degree than coastal or terrestrial species and habitats (Figure 1). Addressing the currently
disjointed monitoring system and moving toward a Gulf-wide ecosystem monitoring network
will provide a more efficient, integrated and accessible tool for ecosystem information.



Ocean Conservancy's analysis was conducted using 12 resource categories
identified by the Deepwater Horizon Natural Resource Damage Assessment
(NRDA) Trustees, plus one for ecosystem drivers. Like the monitoring needs
discussed above, the inventory of monitoring efforts (Appendix D) has broader
application. For example, restoration programs such as the Gulf Coast Ecosystem
Restoration Council or the National Fish and Wildlife Foundation Gulf
Environmental Benefit Fund can use the inventory to identify existing monitoring
efforts related to their project evaluation and regional monitoring needs. By
accessing and leveraging existing monitoring activities included in the inventory,
restoration managers will be able to track recovery of a target resource more
efficiently and cost-effectively, reducing duplication and enhancing coordination.

The environmental impact of the BP oil disaster is significant and not yet fully
understood. In addition to the immediate and devastating impacts of shorelines and
wildlife coated in oil, the less visible, sublethal impacts of oil can slow the recovery of
affected resources and services. In some cases, residual oil and injuries resulting
from an oil disaster may persist or not be fully understood for years after the incident,
and a full recovery from oil disaster injuries can take decades (Rice et al., 2007).
Studies of the Exxon Valdez oil spill show that oil remains in Prince William Sound
after more than 25 years, and some injured resources have not fully recovered.
Using the Exxon Valdez oil spill as an analogue, a 25-year oil disaster recovery
monitoring program is needed in the Gulf, particularly for an event as large and
complex as the BP oil disaster.

Timely and accurate information on the status of injured populations, habitats and
ecosystem services is essential for recovery planning, as is the understanding of
how marine conditions affect rates of recovery. Decision-makers faced with making
substantial investments in restoration need to know when to redirect resources or
adjust strategies for better results if species or habitats are not showing signs of
improvement. Under the Oil Pollution Act of 1990, the responsibility of restoring
natural resources to their pre-oil spill condition and monitoring recovery rests
exclusively with the Deepwater Horizon Trustees (15 CFR, Sec. 990.10).
Therefore, the Deepwater Horizon Trustees overseeing the Natural Resource
Damage Assessment and related restoration activities are in the best position to
administer a long-term recovery monitoring program for resources injured by the BP
oil disaster.

The Evolution of Monitoring in the
Northern Gulf of Alaska Marine
Ecosystem Following the
Exxon Valdez Oil Spill

In the first few years after the 1989 Exxon Valdez oil spill, the
state and federal government agencies took advantage of
existing programs to track recovery of individual species. In
some instances, they greatly expanded the existing sampling
schemes in spatial or temporal intensity; in others, they added
new programs where gaps existed. For the most part, these
programs were designed to meet the individual agency
mandates for specific species. For example, the Alaska
Department of Fish and Game monitored many of the pink
salmon spawning streams in the heart of the spill zone by
measuring egg mortality and numbers of returning spawning
adults (Bue, 1996; Sharr et al., 1995). Inanother example, the
U.S. Fish and Wildlife Service designed a program just to
monitor populations of sea otters (Garrott, 1993). While these
programs were capable of detecting population changes, they
could not explain unanticipated changes in populations or lack
of recovery. As a result, when pink salmon populations took a
downturn in Prince William Sound in 1991 and 1992, and the
Pacific herring population crashed in 1993 and 1994, the
restoration program had no ready answers for fishermen, who
were expecting sharp improvements in fishing conditions, not
downturns. The pressing question became, “Why aren't
resources recovering as expected?” In order to get the
answers to this question, a new phase of monitoring and
research began in 1994, which went much further than
individual agency mandates and instead emphasized an
ecosystem approach and the need to understand ecological
relationships between species and their environments (Exxon
Valdez QOil Spill Trustee Council, 2003). In the instance of pink
salmon recovery, the Sound Ecosystem Assessment Program
and related efforts uncovered a whole web of relationships
among oceanographic forcing factors, plankton production,
salmon predators and hatchery fry release strategies that
drove population fluctuations (Cooney et al., 2001) and
helped restoration planners better understand the processes
affecting recovery.



RESULTS AND LESSONS LEARNED
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This chapter contains the results of Ocean Conservancy's analysis of long-term monitoring
priorities and gaps for natural resources impacted by the BP oil disaster. This analysis is not
intended to be a prescription for recovery monitoring, but it can be used as a reference document
for planning and prioritizing activities under a broader restoration program.

Results of the Gap Analysis

The goal of this assessment is threefold:

1) identify the pool of long-term monitoring
efforts applicable to BP oil disaster
recovery monitoring;

2) identify priority long-term data collection
or research activities needed to assess if
natural resources are returning to their
pre-oil disaster condition, and what is or
is not driving their recovery; and

3) characterize the spatial, temporal and
taxonomic gaps in monitoring coverage
for each priority.

Analysis results are presented in 13 natural
resource profiles, each containing the
following elements:

@ A short narrative summarizing the
findings of the analysis;

e A table containing the long-term
monitoring or research priorities and the
types of gaps identified for each priority.
(Note: The priorities included are summ-

arized versions of those identified. The
full priorities are listed in Appendix B);

@ A set of bullets briefly explaining or
elaborating on gaps presented in the
table. (Note: Expanded descriptions of
the gaps are included in Appendix C);
and

@ A map showing the approximate geo-
graphic coverage of long-term monitoring
efforts, and a related timeline chart
illustrating the duration of relevant
programs. (Note: Some programs listed
in the map legend or on the timeline chart
might not be mapped. Program numbers
on the map correspond to those in
AppendixD.)

The Ecosystem Drivers profile is organized
differently from the other 12 profiles. This
section includes an overview of ecosystem
drivers, a summary of existing programs and
graphics unique to this category.



Process at a Glance

A review of relevant publications identified
a suite of important resource-specific
monitoring needs. These needs were re-
viewed for areas of overlap and synthesized
to capture overarching monitoring priorities
(see Appendix B). Experts were then asked
to confirm the list of priorities for monitoring
resource recovery and to add any priorities
they thought were omitted. (See names of
experts in Acknowledgments).

The recovery monitoring priorities for each
of the 13 resource categories were cross-
referenced with an inventory of principal
long-term monitoring efforts in an attempt
to match data collection activities with
monitoring priorities. Matching a priority
with a corresponding survey effort included
an assessment of whether a survey,
program or suite of programs could satisfy a
given data collection priority in space and
time or for relevant species. If a monitoring
effort could not meet a data need, a gap was
identified. More specifically, if a monitoring
effort collects or collected the type of
information identified by a monitoring priority
across a relevant geographic footprint,
during relevant times of the year (e.g., life
history stages such as migration or
spawning) or for relevant species, then it was
labeled as meeting a monitoring need.
See Appendix D for additional information on
the long-term monitoring programs used in
the analysis.

Interpreting the Gaps

The template in Table 2 is an example of the tables included for the 13 resource profiles, excluding
Ecosystem Drivers, to demonstrate the monitoring or research priorities and corresponding gaps.
(For additional information on how gaps are defined, see Appendix A.)

Species: Using Priority A in the table as an example, there is no gap under Species
because the relevant species, Species X or Species Z in this case, are both
found to be monitored under existing effort(s) in the inventory. If any priority
species or areas were not found to be monitored, then there would be a full gap
across this category. “N/A" is shown in the Species column for resource
categories for which priority species were not identified.

Space: Again using Priority A, although some monitoring coverage exists for this natural
resource category within the U.S. Gulf of Mexico, this coverage is incomplete,
resulting in a partial gap for Space with respect to any priority areas/sites
identified for the category.

Time: Coverage in Time for Priority A is characterized as a full gap because the
identified monitoring efforts do not collect data during critical times of the year
(or forimportant life stages) for the natural resources in this category.

Partial gap g OR AREA
Full gap [ % > . N
(2] 7)) %)
SPECIES SPACE TIME .g’g .g’g _gfg
[OR [OR] [OR]
MONITORING/RESEARCH PRIORITY (%é (%i %@
Priorty B B -

Table 2: An example of how gap analysis results are presented in resource profiles.

OCEAN CONSERVANCY



Gaps in monitoring coverage across
relevant species, time or space are based on
an inventory of eligible principal programs
(See Appendix A for definition of “eligible™).
While the inventory is comprehensive, it is
not exhaustive, so it is possible that relevant
programs were omitted from the inventory.
Programs not captured in the inventory and
therefore excluded from the analysis could
result in false-positives for gap identification.
That is, gaps identified in the analysis are
not gaps in reality, because there are
programs in place to collect the data
needed. Within the context of this analysis,
gaps in monitoring coverage are based on
an interpretation of monitoring needs and
existing coverage, and should be
considered proxies for the adequacy of
coverage relative to each priority. They are
not necessarily an indication of where
monitoring should occur or the intensity or
frequency with which monitoring should
occur going forward. Determining where,
when, what and how monitoring or research
activities are carried out is the domain of
experts working in close consultation with
the Deepwater Horizon Trustees. Ultimately,
these experts will need to consider many
factors, including which gaps are important
to fill and to what degree monitoring needs
to be enhanced, in developing a monitoring
program that is representative and
statistically valid to assess the status and
trends for a resource category, species or
habitat. The geographic scope of the
analysis and portrayal of gaps, unless

CHARTING THE GULF

otherwise noted, apply only to the coastal
and marine environments of the United
States.

Data Collected Under the
Natural Resource Damage
Assessment

This analysis excluded the studies and
related data collection activities initiated
under the Deepwater Horizon NRDA for
injured natural resources. The primary
reasons are that the injury studies generally
did not meet the definition of an eligible
long-term monitoring program (i.e., a
minimum five-year data record), and the
details of monitoring efforts were often not
available to the public.

The studies initiated under NRDA un-
doubtedly generated unique and insightful
data not available through any other
program. Therefore, if not already doing
so, the Deepwater Horizon Trustees should
consider continuing or reinstating NRDA
studies, or relevant elements, under a
long-term Deepwater Horizon oil disaster
monitoring program, particularly where gaps
in coverage have been identified and non-
NRDA monitoring efforts are not already in
place. There is precedent for integrating
data collection efforts initiated under
NRDA into long-term recovery monitoring
and research efforts, as was the case after
the Exxon Valdez oil spill.

SL1NS3Y
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Natural Resource Profiles

The following Resource Profiles (pages 11-38) present gap analysis

findings for 13 natural resource categories:

* Ecosystemdrivers

* Deep-water communities

¢ Water column and invertebrates
* Birds

* Marine mammals

* Marinefish

e Seaturtles

Nearshore sediments and
associated resources

Oysters

Submerged aquatic vegetation
Shallow- and mid-water corals
Shorelines

Terrestrial species

10
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Ecosystem Drivers

Summary

The Gulf of Mexico is a dynamic ecosystem
influenced by natural forces and human activities,
such as the BP oil disaster. The factors that drive
changes in the broader Gulf ecosystem have
important implications for restoration. For
example, if a resource is not responding to
restoration actions, it may be due to natural
forces or chronic stressors acting as a drag on
recovery. These prevailing environmental
processes (physical, chemical and biological)
help explain why fish populations might vary in
abundance from year to year, how ongoing
changes in ocean chemistry could impact
species and how shifting species distributions
can cause long-term impacts on fisheries.
Ecosystem drivers ultimately influence the rate
and degree of recovery of injured resources, so

Measuring every ecologically important
parameter is neither practical nor needed to
understand changes in populations or
habitats. The ecosystem drivers most likely to
affect natural recovery should be monitored,
as well as factored into recovery scenarios
and restoration strategies.

If a resource is not responding to
restoration actions, it may be due fo
natural forces or chronic stressors acting
as a drag on recovery.

consideration of these critical processes is
important to overall restoration success.

More than 200 discrete data collection efforts
exist in the Gulf that can potentially provide data
on the environmental parameters needed to track
key ecosystem processes. While the large
number of efforts might give the impression that
these drivers are comprehensively monitored, it is
important to recognize that gaps in coverage
essential to understanding trends in Gulf
conditions, and their effects on marine life, still
remain. For instance, the network of ocean
observation stations in the Gulf may at times be
incomplete due to funding cuts or the geographic
patchiness of stations, with the majority located
closer to the coast than offshore. In addition, the
low resolution of some data limits their precision

and usefulness, particularly satellite-based
observations of the sea surface for temperature,
currents and salinity. While instruments provide
valuable information on the marine environment,
biological drivers cannot be effectively monitored
wholly by ocean sensors alone, and thus on-the-
water sampling is also needed. Finally, the
disjointed nature of monitoring efforts makes it
more difficult to locate and integrate ocean-
ographic data into status and trends assess-
ments for species and habitats injured by the BP
oil disaster. These data will help better explain
what ecosystem drivers might prevent some
species from recovering, species such as
bottlenose dolphins or oysters that in turn
influence the ecosystem through their numbers
as top predators or habitat engineers.

What Ocean Conditions to Monitor?

As restoration efforts scale up, the following parameters will be important to track at the appropriate
scale, whether seasonally, annually or over many decades:

® Sea level across the Gulf, as well as currents, salinity, acidity (pH), dissolved oxygen and
temperature with depth from nearshore to offshore waters

® The volume and concentrations of nutrients, sediment, organic matter and freshwater in the
discharge of the Mississippi and other major rivers

Primary production (e.g., carbon fixation, dissolved oxygen concentrations) on shelf and offshore

® Wind events across the continental shelf critical in transporting larvae or juvenile crabs, shrimp
and fish into estuaries, and basin-scale ocean circulation, e.g., Loop Current and its eddies

OCEAN CONSERVANCY



Real Time and Near-real Time Oceanographic Reporting Stations O

in the Gulf of Mexico

Data courtesy of Gulf of Mexico
Coastal Ocean Observing System
hp://da ta.gcoos.org/fullView.php
Downloaded Sept 25, 2015

Monitoring Priorities and Example Programs for Ecosystem Drivers

Monitoring Priority

Sampling Scale

@ Acv e
@ Inacv e
¢ Defecv e

® Beach monitoring

No. of projects
Current/Closed

KEY LESSONS

() Observing system is mostly
concenfrated along coast or
nearshore waters.

() Ocean observing network is sparse
or inoperative with inadequate or
unstable funding.

Observations are primarily limited to
surface waters.

(O Better integration of drivers data into
status and frends assessments for
species and habitats is needed.

Example Programs

Currents

Temperature, pH, salinity,
total suspended solids

Bo om-water dissolved O,
Dissolved O, point samples

River discharge (fresh water)
Nutrients

Chlorophyll a or ocean color
Phytoplankton

Winds

Sea level

CHARTING THE GULF

Bay/estuary to oceanic

Bay/estuary to coastal sea

Coastal sea
Bay/estuary to oceanic

Bay/estuary
Bay/estuary to oceanic

Bay/estuary to oceanic
Bay/estuary
Bay/estuary to oceanic

Bay/estuary

36/2

98/14

2/1
58/11

3/0
30/23
23/7

3/0

10/5
10/0

Ocean Surface Topography Mission/JASON-2, Univ. of S. Mississippi CODAR High
Frequency Radar, Wave-Current-Surge Information System for Coastal LA

EPA Env. Monit. Assessmt. Prog., Suwannee River Water Mgmt. District Water Resource
Monit. Prog., LA Dept. of Env. Quality Ambient Surface Water Quality Monitoring

LUMCON Hypoxiainthe NGOM, Texas A&M Mechanisms Controlling Hypoxia Project
Florida Aquatic Preserve Program, Texas Coastal Ocean Observation Network
USGS National Water Information System, ACOE Water Levels of Rivers and Lakes

FL Dept. of Env. Protection Strategic Monitoring Program for TMDLs, EPA National
Aquatic Resource Surveys National Coastal Assessment

Mississippi Dept. of Env. Quality Coastal Assessment Program, NERR
Texas Observatory for Algal Succession Time-series, Mote Marine Lab Red Tide Program
SeaWinds on QuickSCAT satellite, NOAA National Data Buoy Center

NOAA National Water Level Observation Network

12

SA1140dd 404N OS3d



13

Ecosystem Drivers How Do Environmental Processes Affect Gulf Ecology?

Physical

Chemical

Biological

OCEANOGRAPHIC PROCESSES

Speed and direction of water currents in the sea are largely
driven by differences in salinity and temperature of seawater,
creating varying seawater densities from place to place.

Currents are also affected by atmospheric pressure gradients and
the resulting winds.

Water temperature and salinity together determine water
density, and they also influence physiological processes in marine
organisms adapted to live within certain ranges of environmental
condions.

Water turbulence affects light penetration, distribution of
nutrients and ability of predatory fish to locate smaller prey (e.g.,
plankton).

Of the thousands of chemicals in seawater and sediments, the
most important are: oxygen, carbon dioxide, nitrogen, silica and
phosphorus-containing nutrients, iron, and various forms of
dissolved organic carbon. These are all critical in sustaining marine
life, but it is mainly nutrients, both natural and anthropogenic,
and oxygen that are known to be most often limiting or in excess
in the Gulf.

Food inputs to the marine ecosystem come from: (1) primary
producers (e.g., phytoplankton, seaweeds, and rooted plants such
as seagrasses, mangroves and marsh plants), (2) chemoautotrophs
(e.g., sulfur bacteria and methanotrophs), (3) bacterioplankton and
other pros ts, and (4) imports of land-based particulate and
dissolved carbon. This supply of organic ma eris consumed by
animal respiration and excretion, disease, lost reproducv e output
and predation by other species. Consumptive processes dictate the
oceanic food webs, which depict how energy flows in the ocean
among trophic levels and species, critical to driving recovery and to
managing for sustained delivery of ecosystem services.

EFFECTS ON SPECIES OR HABITATS
(EXAMPLES)

Large-scale eddies move land-based nutrients into the
oceanic realm where they enable numerous marine
mammals to thrive close to shore.

Large shifts in the temperatures or salinities of estuaries
(too little or too much fresh water or salt water) can
stress or kill plants and animals not adapted to rapidly
changing conditions.

Inshore turbidity in the north central Gulf can be
excessive, with prolonged strong spring winds suspending
large quantities of sediments that can limit plankton
production via shading.

The dead zone, an oxygen-depleted area that appears
every summer in the northern Gulf, decreases suitable
habitat for bottom dwellers such as brown shrimp and
blue crabs, potentially affecting their contribution to
Gulf fisheries and prey availability for sea turtles
recovering from the BP oil disaster.

A year of lower primary production due to high winds
and turbid water would result in less food for various
species of forage fish, potentially affecting recovery or
leading to alternate ecosystem states.

OCEAN CONSERVANCY
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Conceptual Diagram of Selected Ecosystem Drivers in the Gulf

Physics and biology are tightly
interconnected in the Gulf

nt High pressure
Cold fro system

Loop current

ualy 1enuusr

The “Bermuda
[Eh” brings persistent
Nellldneasterly winds. Winter
D,
Q

[Se]leBijronts force surface water
Detritus\L\L\L- g

litNglore and sub-surface flow

High levels
of nutrients fer lize
shelf waters and cause

[[)ide) estuaries. Strong winds
s¥iring spring storms cause
exuberant growth of plankton, @; : NO: high inshore turbidity
which se les to the bo om and Microbial 3 from sediments.
promotes bacterial growth and breakdown

hypoxia. A large “dead zone”
forms every summer
on the shelf west of
the Mississippi
River.

Rivers bring

terrestrial organic
ma er and nutrients into
the nearshore ocean.
Organic material moves across
the shelf and into canyons,
carrying a rich food source
to the deep-water
organisms.

The Loop

Current carries warm
water into the Gulf and
gives rise to both clockwise
and counter-clockwise eddies.
Counter-clockwise eddies
cause upwelling of cold,
nutrient-rich water
from the deep.

Microbial
decomposi on at the
depths of the ocean

releases nutrients, which can
be returned by upwelling to the
sunlit zone. There they are
available to photosynthe ¢
plankton at the base of
the food chain.
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Deep-water

Communities

Summary

Deep-water communities® in the northern Gulf of
Mexico were impacted by the BP oil disaster due
to exposure to oil, gas and chemical dispersants.
Although they are sensitive to threats from oil and
gas industrial activities, there has been little long-
term monitoring of these communities due to their
remote location and the depths they occupy.
Long-term monitoring is important for tracking
their recovery and identifying appropriate
restoration actions. There are full and partial gaps
across all aspects of the monitoring priorities for
this category due to the small-scale and
opportunistic nature of identified monitoring

Gaps Identified

There is little long-tferm monitoring

of these communities.

efforts. The priorities for monitoring are to
document the distribution and structure of oiled
and unoiled deep-water communities, understand
their role in the ecosystem, and track how they
respond to disturbance. After the BP oil disaster,
new research was initiated in the deep-water
environment and some researchers were able to
revisit sites studied prior to 2010. For example, the
Ecosystem Impacts of Oil and Gas Inputs to the
Gulf (ECOGIG) consortium, funded by the Gulf
of Mexico Research Initiative, is one effort that
will have five or more years of data as sites are
revisited throughout 2015. The Natural Resource

Damage Assessment will likely continue to
generate monitoring data as restoration efforts are
initiated and recovery progress is tracked.
Building off new and past efforts, there is an
opportunity to generate data that can be used for
long-term trend analyses and to further our
understanding of deep-water communities and
how they respond to disturbance.

* In the 2012 NRDA status update, NOAA defines deep-water
communities in the Gulf as those existing deeper than 200 feet. For our
analysis we used this depth definition, although we further differenaated
between shallow- and mid-water corals by only considering those

communities on the continental slope or deeper for the deep-water
communities category.

Fulleap [ £ Ga PRIORITY AREAS EXPLANATION OF GAPS
Par al gap g p
No gap z .
o Contaminated
MONITORING PRIORITY L Species  Space Time deeé’ovrvnarﬁeurn?ﬁizw

1- Not applicable (no priority species
identified).

1 ® 2- No sustained Gulf-wide effort
addresses this priority.

1 3 4 P 3- Isolated efforts, no Gulf-wide coverage.

Monitor deep-water habitat use by mobile fauna

Map distribution/structure/condition of deep-water communities
4. Monitoring efforts opportunistic and

Long-term monitoring of deep-water communities to understand intermittent.

vulnerability and recovery after disturbance

Monitor deep-sea microbial communities to understand fate and
effect of dispersant compounds
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Deep-water Communities Profile page 2

Existing Studies

0 %°® o
O
[N ®e
o %0 O DEEP-WATER COMMUNITIES
o
e % . LONG-TERM MONITORING
. 3l .
O °
° L4 1?90 19|95 20|00 20|O5 20.10 20|15
L~ | ]
L__ o | I
Gulf of Mexico s
[~ . ]
L~ |
® MS & AL Pinnacle Trend Ecosystem Monitoring (581)
o NGOM Continental Slope Habitats
:),’) and Benthic Ecology Study (298)
= O NIUST Seafloor Hydrates Research Observatory (926)
©
= o

SERPENT Scien. fic & Industrial ROV Partnership (584)
Penn State Deap-sea Coral Studies (583)

KEY LESSONS
O Limited long-term monitoring of impacted areas.
O Monitoring is small-scale and isolated.

O Almost no sustained monitoring of deep-water
communities.

Cold-water coral
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Water Column

and Invertebrates

Summary

The epipelagic (surface to 200 meters deep) and
mesopelagic (200 to 1,000 meters deep)
ecosystems were exposed to a toxic mixture of oil
and dispersant as they spewed from the
Macondo wellhead at a depth of 1,500 meters,
spreading horizontally and rising towards the
Gulf surface.' The impacts in the pelagic sphere
are challenging to document, because water
masses and their fauna are in constant motion.
That is, repeated measures at the same places
and depths over time are actually sampling
different organisms, unlike benthic ecosystems
where organisms are stationary or move little.

Gaps Identified

_n
=
(o]
)
°

A better understanding of community
composition of the deep pelagic

Therefore the gaps in knowledge of oil impacts in
this environment reflect not only the inherent
limits of monitoring, but also the lack of many
long-term data sets from past monitoring.
Current priorities in response to the BP oll
disaster are to better understand community
composition of the deep pelagic zones and to
track changes in the distribution of zooplankton
and other components of the food chain,
including the many gelatinous water column
feeders that inhabit the water column. The
current network of monitoring efforts sample
exclusively the upper 200 meters of the water

PRIORITY SPECIES

zone is needed.

column and is designed mainly to document fish
egg and larval abundance in support of
commercial and recreational fisheries manage-
ment, leaving gaps in water column coverage and
species. To track recovery of the full Gulf
ecosystem and to assess risk from future
changes, monitoring should target the status and
dynamics of these communities, particularly the
deep-water communities of which we know
relatively little.

EXPLANATION OF GAPS

(9
>
° Gap w .
Par algap m = %gg ] 2]
- S =82 3 84
No gap z = S32 & g8
g g%z 8 =2 1- No mesopelagic/bathypelagic
MONITORING PRIORITY Species  Space Time 2 388 B 22 monltoring:
< O ©H = =
= ool = S5 2- Copepods underrepresented due to
Pelagic community composition at index sites near depth zone ° gear limitations.
of well blowout 3- No sampling below 200 m depth.
Zooplankton densities in oil spill impact zone / changes in base 2 3 4 °® 4- Less sampling in summer and winter.
of food chain as indicator of recovering fish populations 5. No testing of hydrocarbon exposure.
Mysid and copepod species composition in suspected oiled N lina desianed for delicat
areas / test for chronic hydrocarbon exposure as bio-indicator ° 6 olstgmp Ing designed for delicate
of residual oil and proxy for recovery of predator fish species gelatinous organisms.
[ J

Density of gelatinous zooplankton and water column feeders - - -
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Water Column and Invertebrates ey

A Existing Studies
- o . o °
WATER COLUMN & INVERTEBRATES
. o S . . .. . . . . . LONG-TERM MONITORING
..... : . . . . : . . . . e . 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
""" ¢t - ]
Gulf of Mexico o e —

o----SEAMAP Fall, Winter, Spring Plankton Survey (061)
@ - Fisheries Oceanography of Coastal Alabama (870)

Map Legend

KEY LESSONS
O No monitoring below 200 meters.
O Methods/gear limit collection of smaller organisms.

O No monitoring of gelatinous zooplankton.
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There is a lack of infegration and

standardized monitoring protocols
across the Gulf.

Summary

The BP oil disaster had significant impacts on
birds in the Gulf of Mexico. Injuries from oil and
dispersant exposure and habitat damage directly
killed birds, affected long-term health and
possibly caused loss of prey. The Deepwater
Horizon Trustees estimate up to 84,500 total
birds were killed as a result of the BP oil disaster,
though some estimates are much higher. Long-
term monitoring is needed to track the recovery of
bird populations, as well as the habitats and
ecosystem processes supporting impacted
species. Numerous long-term monitoring efforts
are occurring or have occurred around the Gulf

Gaps Identified

Full gap - G;;

coastline. Monitoring of pelagic birds, however,
has been largely absent. Many of the existing
monitoring efforts target individual species (e.g.,
mottled duck) or groups of birds (e.g., shorebirds)
and allow for some analysis of species status and
trends. One challenge for resource managers
and a recurring finding in this review of monitoring
priorities is a lack of integration and standardized
monitoring protocols across the Gulf. In addition
to determining abundance, density and
distribution, there is a need to monitor influential
ecosystem variables, spatial habitat use and
species-specific stressors to better understand

PRIORITY SPECIES

why and how bird populations are changing.
Although a few monitoring programs are
collecting this broader information, including the
Monitoring Avian Productivity and Survivorship
Program, these priorities have full or partial gaps
due to the limited number of species and areas
that are monitored. Recovery monitoring, with
emphasis on expanding surveys to the pelagic
environment and collecting data types beyond
population parameters such as ecosystem drivers
and stressors, will provide needed information to
better understand Gulf-wide bird trends.

EXPLANATION OF GAPS

Par al gap E G d p Common loon
@ American white pelican
No gap z Brown pelican
flovel i 1- No monitoring efforts meet this
. . Black skimmer .-
MONITORING PRIORITY Species  Space Time Laughing gull priority.
Northern gannet 2-  Monitoring is absent for one or more
Spatial ¢ habitat t ° priority species.
atial use of habi es 1 1 1
P yp 3- Very few monitoring efforts collect
. - s this t finf tion.
Species-specific stressors, measures of health of individuals 1S lype ot Information
and populations 2 3 3 ® 4- Monitoring is limited or atl)sent
altogether for some species.
Abundan'ce,. density and distribution of populations affected by ; n 5 ° 5. Existing monitoring efforts meet this
the BP oil disaster ot
priority.
Key ecosystem variables and system drivers, and their impacts 5 3 E °
on avian populations
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BII’dS Profile page 2

o ° ‘..“ O..

o 1% 2o P Existing Studies
.® o .
Y ° BIRDS LONG-TERM MONITORING
[ ] .

= . e et oy 1975 1985 1995 2005 2015
’ s o B )
i e : : : : :
‘ Nationwide Surveys 3 (890) 1900 ==/ /4 : : }
° (885) 1967wy f : : (
. ° (787,812) . . 3
. 3 3 3
8 .‘. - - e ey ........ ........
t.o f (768) 1971wy fi . . :
Y (726) 1973 ey . : ]
| (733) , , ‘
) | (790) : : ‘
o m (715) . . ]
¢ B (750) ‘ ‘ ;
[ ] (821) _
. with 715 (709) . —— .
g Shore- and Seabird (825) —
Breeding Surveys = () —
Northern gann m 2814; U —
[ | (820) D —
e TR S e ©®  (849) 1974wy fo ] :
o ‘ - (s83) j j
° [ ] (822) ———
g ‘ (748) ——
[ ] (722) _
® (882) ——
with 748 (749) ——
[ ] (806) | —
. ® | (835) D —
Shore- and Seabird B (s38) S
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Nonbreeding Surveys e (550) —
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o, with 843 (847) 1960 /s ‘ : ;
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(includes some surveys of colonial nesters) = E;ii;ns) *Please see Appendix D ; :
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Marine Mammals

Summary

Marine mammals inhabiting the pelagic and
nearshore regions of the northern Gulf were
impacted by the BP oil disaster. Yet we knew very
little about their status before the oil disaster due
to the remote habitats of the Gulf that many of

these species occupy. Due to limited knowledge

of the distribution and abundance of a majority of

these species, as indicated by the variance in

population estimates of stock assessments,
defining recovery goals is challenging. Priority
monitoring activities for recovery include the need
to better define population status and understand
conditions affecting population health. In most

Gaps ldentified

Full gap

We knew very little about their
status before the oil disaster.

cases, current monitoring efforts for marine
mammals do not adequately address the long-term
recovery priorities identified in this analysis. Full
gaps—or at minimum, partial gaps—characterize
the level of existing coverage available to address
recovery monitoring. The majority of research and
monitoring efforts to date have been short-term
observations to document diversity and
distribution in the Gulf of Mexico. These studies
have mainly assessed acute impacts from
petroleum exploration and production, while the
limited network of long-term monitoring programs
relies heavily on aquariums or private marine

(9]
>
o Gap
Par al gap 8 2 =
m S 2
Nogep [ .
w0 w
. . S oc
MONITORING PRIORITY Species  Space Time £ S8
@ =3
Strandings and animal health 1 1 1 ®
Abundance and distribution nearshore 2 3 4 o o
Abundance and distribution offshore 2 5 4
Stock structure 7 4 ®
Population demographics and reproduction 2 7 4 ®
Habitat use ([ ]
Bycatch and interactions, commercial and recreational fisheries 2 2 2 [ J

Bryde's whale

PRIORITY SPECIES

mammal institutes. The fragmented and sporadic
history of monitoring marine mammals limits the
ability to track population status or recognize long-
term trends. Therefore, investment in an integrated
monitoring network to track species status,
chronic oil exposure effects or other stressors
slowing recovery should be established so
managers and restoration officials can take
necessary actions to facilitate recovery. Marine
mammals have very long life spans. The effects of
a major disaster like the BP oil disaster can be
present in the population for many years.

EXPLANATION OF GAPS

1- Monitoring exists but capacity limited;
depends on volunteer response.

2- Monitoring occurs, but more is needed
to better meet priority.

Sperm whale
Beaked whale
Pelagic delphinids

3- Monitoring occurring in isolated areas.
4- Existing survey(s) meet this priority.

5- Monitoring coverage is spatially
dispersed.

6- Monitoring is not occurring for at least
® one priority species.

7- No Gulf-wide assessment to date.

e o 8- No monitoring survey meets this
priority.
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L] L[] L[] L] O
Gulf of Mexico o o
[ | Sarasota Dolphin Research Program (81)
IMMS Bottlenose Dolphin Health Assessment (167)
§ ° NMFS SEAMAP GOM Plankton Surveys (087)
§ NMFS SEFSC SE Florida Aerial Surveys (151)
§ O SE Region Marine Mammal Stranding Network (073)
[ | IMMS Bottlenose Dolphin Surveys (165)
] Scripps Passive Acoustic Monitoring (430)

KEY LESSONS
O Monitoring is fragmented.
O  Limited pelagic monitoring.

O More monitoring needed to determine status
and frends in many species.

CHARTING THE GULF

Existing Studies

MARINE MAMMAL LONG-TERM MONITORING
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Marine Fish

Priorities can be fulfilled by
enhancing or integrating existing
monitoring programs.

Summary

Marine fish populations were impacted by the BP
oil disaster due to exposure to pollutants and
contaminated or lost habitat. The Deepwater
Horizon Trustees estimate that between 2 and 5
trillion fish larvae were killed in the surface and
subsurface zones during the disaster. This is in
addition to early reports of shifting reef fish
community structures and contaminated Atlantic
bluefin tuna spawning grounds. Monitoring to
track recovery should include documenting
contaminant loads, life history development and
shifts in community structure. To assess impacts to
fish habitat while providing for better population

Gaps ldentified

Full gap
Par al gap
No gap

MONITORING PRIORITY

Sampling for PAH exposure and toxicity effects

Changes in migratory behavior and life history parameters

Fishery-independent sampling nearshore and offshore

Mapping impacted nursery grounds / benthic habitats

assessments, a recovery monitoring program
should address the need for high-resolution habitat
maps and the ability to detect basic changes in the
ecosystem that affect fish populations. Assessment
of existing monitoring efforts indicates many partial
gaps, especially in pelagic waters, where sampling
adult life stages is challenging due to their high
degree of mobility across vast areas of the ocean.
Fishery-dependent data provide some information
associated with these gaps, but due to high
potential for bias derived from the way the data is
collected, we were limited in how we assessed
these data. Recovery monitoring priorities can be

(9
>
: Gap
o) &
m o]
z B
° =9 3
. . = o
Species  Space Time g g =
08 S
cn=0
2 2 o000
3 3 4
3 3 4 e oo
5 5 5

PRIORITY SPECIES

Flounders
®  Gulf killifish

fulfilled by enhancing or integrating the many
existing monitoring programs to track long-term
trends from the BP oil disaster. For example, the
species composition and abundance indices
generated from fishery-independent and
-dependent data are used to assess fish population
health. The Southeast Area Monitoring and
Assessment Program is a well-established fishery
independent monitoring program that could be
supplemented with validated fishery-dependent
data from relevant commercial and recreational
fisheries to support recovery monitoring goals and
to provide an assessment of long-term trends.

EXPLANATION OF GAPS

[y
'

No monitoring of PAH
levels in priority species.

2- Limited monitoring of
coastal sharks in
Alabama waters.

Tunas
Amberjack
Swordfish
Cobia
Billfishes
Red snapper
Tripletail
Mackerel
Silversides
Anchovies
Reef,Corals, Oyster,SAV

3- Relatively low fishery-
independent effort in
pelagic waters.

4- No pelagic icthyo-
bbb hdhdhdid i plankton surveys in

summer or shrimp/
groundfish surveys in

® ® e :
spring/summer.

5- No sustained broad-
® scale habitat mapping.

OCEAN CONSERVANCY
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2 & i o e, ¢ s Exisﬂng Studies MARINE FISH LONG-TERM MONITORING
B -h ag
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B TPWD FIS (065) —
AMRD FAMP Shoreline Sampling (526) L —
¥ O LDWF FIM Gillnet Sampling (441) : _—
. | -
Seine or Gillnet Sampling Bl AMRD FAMP Gillnet Sampling (525)

LDWF FIM Seine Sampling (442) : e —

I

GOMS Shark Pupping & Nursery Area (032) - ——
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. 5 '.':i:.:c-"“"" ///////// TRAWL

Bl MDMR GCRLFIS (067/529) 107 4

e 2
N = / I TPWD FIS (065) e e —
/ : o ADMR FAMP Trawls (524) —
SEAMAP GOM Trawl Survey (060) : —
FWC Estuarine Surveys (069) : L ——
Bl FWCFIMBai ish Surveys (519) ——— &
© LDWEF Shellfish Monit. Prog. Trawls (445) - : | ——
Trawl Sampling // ° ANERR Juvenile Fish Monitoring (129) _
Not shown: 4 FWC SEAMAP Groundfish (520) : : : L —
Plankton sampling and pollution studies % . . . . .
#061, 070, 104.

................................................................................

REEF FISH
E&W FGB Long-term Monitoring (131)

SEAMAP GOM Reef Fish Survey (062)

e ]

E H : —_—

e [P FGB Stetson Bank Coral Monitoring (314) _

E‘/ Il NMFS NGOM MPA Surveys (315) : : : E—
: ‘ m—

I

]

I

I

]

¥
%

N
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fau)
EPB ° o geig EE G~ N Bl NMFS Pulley Ridge Fish Survey (316)
FWC - SEAMAP Reef Fish (522)
B = LONGLINE

Longline Samplin o DISL FIS (124)
2 Ping % {DISL-UNF PAHs in Coastal Sharks (125)

i] SEAMAP Insh. Bo om Longline Surv. (063)
oW H 2% Il SEAMAP Ver cal Longline Survey (064)

FISHERY-DEPENDENT :
SEFSC Cooperav e Tagging Center (894) 1954/ /-
FL Annual Canvas Data Survey (898) 1960/ /-
Menhaden Captains Daily ... Assessmts (37) 1964//
Marine Sport Harv. Prog. (Creel Surveys) (58) 1974//
) Marine Recr. Info. Program (MRIP) (56) .
FIShery-dependent Trip Interview Program (34)
. o Dealer Trip Ticket Reports (50,54,53,51,52)
Sampllng GulfFIN Head Boat Port Sampling (57)
Shrimp Observer Program (39)
Gillnet Observer Program (41)
Pelagic Longline Observer Program (897)
*Not mapped due to variability in Bo om Longline Observer Program (40)
area sampled. GuIfFIN Biological Sampling (35)
THE GULF GOM Verc al Line Observer Prog. (42)

Reef Fish Sampling

FLTX . LA AL MS -
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Sea Turtles

Summary

Floating oil and dispersant directly contaminated
sea turtles as well as their habitat and food
resources. The oll disaster occurred during the
height of the nesting season in the Gulf of
Mexico, so many nests were required to be
relocated to a surrogate beach outside of the spill
zone to protect sea turtles during disaster
response. In order to gauge recovery from these
types of impacts, recovery monitoring needs to
assess the population conditions of affected
species across the Gulf ecosystem and the
multitude of factors influencing their return to pre-
spill population levels. Long-term priorities for

Gaps ldentified

Full gap
Par al gap
No gap

MONITORING PRIORITY

Continue/expand evaluation at nesting beaches
Monitor neophyte (first-time) nesters

Assess reproduction and potential oil effects

Identify foraging, breeding, inter-nesting, migratory habitat

Monitor incidental take from U.S. and Mexico fisheries

The status of males and
developmental life stages is
virtually unknown.

recovery monitoring include designing and
funding more statistically valid surveys to expand
the scope of data collected from the existing
network of monitoring programs. A majority of the
monitoring priorities are defined as partial or full
gaps, such as the reliance of beach nesting
surveys on volunteer capacity, which creates a
partial gap in geographic and yearly coverage.
Historically, population trends have been derived
from the number of nesting females active each
season. Therefore the status of adult males and
early developmental life stages are virtually
unknown, and is another important gap in

(9
>
: Gap
® )
g i)
z 2
_(I)
. . o
Species  Space Time E
<
1 2 2 °
1 3 3 )
°
1 4 4 )
1 5 5 )

PRIORITY SPECIES

knowledge. Implementing priority activities and
addressing specific gaps in coverage to track
progress toward long-term recovery targets, as
well as to assess future risks to the species,
should be enhanced by supplementing the
current monitoring infrastructure. Enhancing the
current fishery observer program, as was done
through Natural Resource Damage Assessment
Early Restoration, and expanding long-term, in-
water monitoring surveys are specific activities
that would address multiple recovery monitoring
goals.

EXPLANATION OF GAPS

1- Existing efforts observe all priority species.

2- Data primarily from volunteer surveys; may
be limited by volunteer and staff
resources.

Loggerhead

3- Neophyte assessment is concentrated at
4 locations and effort varies during the
nesting season.

4- Habitat assessment is limited to females
from 5 beaches and 7 in-water areas.
There is less effort outside of nesting
[ ] season for tracking habitat use.

5- Very limited coverage of observers on
® fishing vessels.

6- No sustained toxicity assessment outside
® NRDA.

OCEAN CONSERVANCY
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KEY LESSONS

O No monitoring of male or juvenile turtles.

O Few or no observers in Gulf fisheries.

O Some nest

CHARTING THE GULF

monitoring depends on volunteers.

Existing Studies

SEA TURTLE LONG-TERM MONITORING

Kemp's Ridley STRP Nesting Surveys (236)
Mote Marine Lab Nesting Surveys (230)
Conservancy of SW Florida NS (186)

Eglin AFB Cape San Blas Sea Turtle NS (273)
USGS...MPA Greater Everglades (195)

Sea Turtle Inc. (254)

Florida Statewide NS (175)
FWC Florida Bay (222)
TAMU Nesting Surveys (258)
FloridaIndex NS (176)
IMMS (227)

Share the Beach (255)

Sea Turtles of Mansfield Channel TX (412)
Kemp's Ridley STRP Satellite Tracking (242)
TAMU Sea Turtle & Fish. Ecol. Res. Lab (253)
Univ. of Alabama at Birmingham (269)

UF, FCFWRU (270)

Inwater Research Group, Inc. (229)
Conservancy of Southwest Florida (191)
IMMS Satellite Tracking (228)

NMFS Pelagic Logbook (046)

NMFS Shrimp Observer Prog. (039)
NMPFS Gillnet Observer Prog. (041)
NMFS Long Line Observer Prog. (040)
NMFS Verc al Line Observer Prog. (042)

1975 1985 1995 2005 2015
NEOPHYTE = = = = =
NESTING

HABITAT

FISHERY OBSERVATION

26

S31140dd 304N OS3d



2]

Nearshore Sediments

& Associated Resources

Summary

The coastal submerged habitats and their benthic
communities were exposed to BP oil in varying
states of weathering, from dispersed oil droplets
to dense, submerged tar mats. These habitats
constitute a large area of the northern Gulf of
Mexico affected by the BP oil disaster. The
sampling techniques for tracking recovery of
benthic and epibenthic communities involve
analyzing finite samples or direct visual
observations of small areas representative of the
habitats and communities impacted by the BP oil
disaster. Therefore, it is important that monitoring
uses statistical survey designs that allow

Gaps Identified

Early monitoring efforts have not

been converted into sustained

assessment of this large area based on data
derived from finite, discrete samples. Monitoring
priorities include measuring hydrocarbon
concentrations in sediments and tissues of
animals, benthic community responses to
contamination, and the toxicological effects on
marine life. Gaps in these priorities exist due to
the lack of sustained, broad-scale monitoring
efforts addressing these priorities.  Significant
investments in research and monitoring have
been made to design valid sampling schemes and
identify the indicators required to provide the
scientific evidence to detect and track individual-

programs for regionwide assessments

and community-level responses. However, these
earlier investments have not been utilized in
sustained monitoring programs to understand the
status and trends in contaminant exposure or
the long-term impacts to these ecological
communities.

Full gap [ € PRIORITY SPECIES / SITE EXPLANATION OF GAPS
2 Gap
Par al gap m o = c
(o) om = @ g
No gap z e 38 & 3 1- Not applicable ( iorit :
o Eg e}g = _8 & ! () app Icable (no priority species
N/A . . 58 2 g2 8 Sao g identified).
[} &2 @B )
MONITORING PRIORITY Species Space Time §r§ SE I E% s 2-  Many programs have been scaled
IE =S O =B @ down or become inactive, sampling
locations are sparse, and/or focus is
Monitor hydrocarbons in nearshore subtidal sediments with 1 2 2 Y intensive short-term only.
comparison to baseline data : :
3- All macroinvertebrate species
. . . . . otentially sampled in major bays and
Monitor nearshore benthic/epibenthic species and develop gstuaries.y P d v
multivariate assessment of community impacts of hydrocarbon 3 3 4 ®
exposure 4- Resampling interval too long to
assess acute impacts.
Monitor exposure of benthic organisms to PAH and oiled - o
sediments with emphasis on divergent gene expression, e o o o= NO ey sl liofiig)

developmental abnormalities and physiological responses
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Gulf of Mexico A

TCEQ Surface Water Quality Monitoring Program (463)

with 463 TCEQ Clean Rivers Program (454)
MDMR and GCRL Fishery-indendent Sampling (e67)

L] TPWD Fishery-independent Sampling (65)
° AFAMP Shoreline Sampling (526)
o NOAA NST Mussel Watch (102)
Bl FWC Fishery-independent Monitoring Estuarine Surveys (069)
[ ]
o
o
[ ]

°
c
o)
o
o)

-
a
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US EPA Monitoring Assessment Program (115)

US EPA NAQRS National Coastal Assessment*(118)

USGS National Water Quality Assessment (120)
Choctawhatchee Basin Alliance Oyster Reef Monitoring (537)

KEY LESSONS

O

O
O

CHARTING THE GULF

No assessment of physiologic, developmental,
or genetic response fo oill.

Regionwide surveys not sustained.

Reliance on short-term, intensive studies.

Nearshore Sediments & Associated Resources Sroille pege 2

Existing Studies

NEARSHORE SEDIMENTS & ASSOC. RESOURCES
LONG-TERM MONITORING

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
-ttt et
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Qysters

Gaps exist due to a lack of a
comprehensive mapping effort.

Summary

Gulf oysters, Crassostrea virginica, were impacted
by exposure to oil and dispersant during the BP oil
disaster and by fresh water released from salinity
control structures in Louisiana to keep oil from
reaching nearshore habitats. Oysters, which are
commercially harvested in the Gulf of Mexico,
have historically been monitored for fisheries
management and human health concerns within
each Gulf state. For example, the Department of
Human Health in Louisiana has monitored oyster
meat at 600 to 800 sampling stations coastwide
for the presence of human pathogens since the
1980s. In addition to continuing to monitor oyster

Gaps ldentified

Full gap
Par al gap
No gap
N/A

MONITORING PRIORITY

Map reef distribution Gulf-wide

Monitor reefs using standard metrics at historically sampled,

injured, response and random sites

Monitor environmental conditions (temperature, O,, salinity)

Monitor oyster disease

Monitor harvest

harvest activities, priorities for the long-term
recovery monitoring of oysters include mapping
reefs Gulf-wide, developing and implementing
standard metrics (e.g., oyster abundance and
spat density), and tracking oyster disease and
environmental conditions. Gaps exist in oyster reef
mapping efforts due to a lack of a coordinated,
comprehensive mapping effort and outdated
maps of oyster culture areas. Oyster disease
monitoring is coordinated through the Oyster
Sentinel online community, but due to the limited
or voluntary nature of resources, this activity has
been opportunistic and intermittent. Temperature

Gap

aN3IO31dVvVO

PRIORITY AREAS

Oyster reefs impacted by 1-
the BP oil disaster, either
through contamination

and salinity are consistently measured in
conjunction with oyster harvest and human
pathogen monitoring; however, pH and dissolved
oxygen are not, but are important parameters for
tracking climate change effects. Further
monitoring efforts that include standardized
metrics and coordinated mapping efforts would
greatly contribute to a more comprehensive
picture of oyster communities. In addition, due to
the long-term nature of many oyster monitoring
programs, numerous opportunities to build from
existing long-term data sets to inform and track
restoration decisions can be leveraged.

EXPLANATION OF GAPS

Not applicable (no priority species
identified).

Areas Space Time ST e S 2-  Monitoring exists, but is not
comprehensive.
7 5 3 PY 3-  Monitoring opportunistic or intermittent.
4-  Some metrics/conditions are not
1 ° monitored.
5- No Gulf-wide or sustained standardized
1 4 6 [ ) metrics.
6- Monitoring at current efforts sufficient
1 2 3 [ J to track status and trends.
7- Opyster harvest monitored across Gulf.
1 7 7 [ ]
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Not shown:

(544) DISL Oyster Habitat

Assessment.

Project (144) GCRL Oyster

Assessment & Monitoring TAMU Galveston Seafood Safety Lab (481)
(dates unknown) is mapped -
with 546 LDWF OQyster Dredge Sampling (545)

with (550).

B \ OYSTERS LONG-TERM MONITORING

1935 1945 1956 1965 1975 1985 1995 2005 2015
Gulf Of Mexico 0 © : LU : L : L : L : T TT : T T T : T 7T : T 7T :
o

Mississippi State Shellfish Harvest Area Monitoring (550)
Texas State Shellfish Harvest Area Monitoring (549)
ADPH Shellfish Monitoring Program (541)

Oyster Sentinel (455)

Florida Shellfish Harvest Area Monitoring (540)
Alabama Fishery-Independent Oyster Monitoring (534)
LDWF Annual Oyster Stock Assessment (546)

TPWD Coastal Fisheries Resource Monitoring (610)
NOAA NST Mussel Watch (102)

LDWF Nestier Tray Coastal Oyster Sampling (547)
LDHH Molluscan Shellfish Program (658)

cBLINN-NH

Map Legend
)
D
)
| |
D

l!::

LDWF Oyster Harvest Monitoring (548)

A Apalachicola NERR Oyster Growth Project (542)
Mississippi Interjurisdictional Oyster Visual Monitoring (539)

withsse  Mississippi Interjurisdictional Oyster Dredge Monitoring (538)

KEY LESSONS
O Mapping efforts not coordinated.

O Gulf-wide metrics not standardized.

O Harvest activities are the most rigorously tracked.

Oystar roaf

CHARTING THE GULF
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Submerged Aquatic

Vegetation

Summary

The BP oil disaster affected submerged aquatic
vegetation, or rooted vascular plants that grow
up to the water surface but not above it, through
exposure to oil and dispersants and physical
damage during spill response. The impacts
affected individual seagrasses, but also made
seagrasses more susceptible to other
disturbances.” Six priority species of seagrasses
in the northern Gulf of Mexico were identified:
Halodule wrightii, Thalassia testudinum,
Syringodium filiforme, Halophila engelmannii,
Halophila decipiens and Ruppia maritima. The
priorities for submerged aquatic vegetation

Gaps ldentified

Full gap
Par al gap
No gap

MONITORING PRIORITY

Aerial surveys to detect changes in SAV coverage

Monitor seagrass percent cover and shoot density to track
natural recovery from physical damage

In addition to broader geographic
coverage, there is a need for more

frequent aerial surveys.

recovery monitoring are to 1) conduct aerial
surveys to track bed extent, and 2) document
percent cover and shoot density of submerged
aquatic vegetation beds. Current gaps in
seagrass percent cover and density monitoring
occur along the coast of Texas and in key areas
along Florida's coast, including the southwest,
west central and Big Bend regions. The gaps in
aerial surveys span the same areas of the Texas
and Florida coasts, as well as the areas of
Louisiana, Mississippi and Alabama where
seagrasses exist. In addition to broader
geographic coverage in recovery areas, such as

(9
>
T
: Gap :
2 -
. . s B
Species  Space Time 3 &
£
1 2 3 e o
1 2 4 e o

PRIORITY SPECIES

Syringodium filiforme

Gulf Islands National Seashore, there is a need
for more frequent aerial surveys. The National
Park Service Inventory and Monitoring Program
at Padre Island and Gulf Islands national
seashores and the Texas Seagrass Monitoring
Network are two examples of major existing
sources of monitoring data that are not yet
considered long-term, but could meet that
threshold if continued for more than five years,
and would provide valuable gap-filling
information.

EXPLANATION OF GAPS

=

s g

s 5 8

2 =2 =

§ § = 1- All priority species are monitored.

S =8

s £ & 2- Key areas of the Gulf not monitored.

3- Monitoring frequency doesn't meet

standard.

o 0 0 4- Existing surveys sufficient to track
status and trends.

e o o
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Submerged Aquatic Vegetation
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Gulf of Mexico
-w

Tampa Bay Seagrass Monitoring (565, 566)

Florida Keys NMS Seagrass Monitoring (135, 296)

Springs Coast Seagrass Monitoring (563)

Ten Thousand Islands Seagrass Monitoring (573)

Rookery Bay NERR Seagrass Monitoring (572)

FDEP Sarasota Bay Seagrass Monitoring (567)

Charlotte Harbor Seagrass Monitoring (570)

St Andrews Bay Aquatic Preserve Seagrass Monitoring (556)
Big Bend Seagrasses Aqua c Preserve Region Seagr. Monit. (560)
FWRI/FWC Seagrass Integrated Monitoring (555,558,559,561)
Estero Bay Seagrass Monitoring (571)

St Joseph Bay Aquatic Preserve Seagrass Monitoring (557)
Sarasota County Seagrass Monitoring of Sarasota Bay (568)
Western Pinellas County Seagrass Monitoring (564)
Choctawhatchee Basin Alliance Seagrass Monitoring (554)
Dauphin Island Sea Lab Seagrass Monitoring (122)

R[]

Map Legend

-l

KEY LESSONS

CHARTING THE GULF

O All priority species are monitored.
O Aerial surveys are limited in range and frequency.

O New programs provide opportunities to fill gaps.

Profile page 2

Existing Studies

SUBMERGED AQUATIC VEGETATION
LONG-TERM MONITORING

1 9|85 1 9|90 1 9|95 20|00 20|05 20.1 0 201I 5
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Shallow- and

Mid-water Corals

Summary

Monitoring of shallow- and mid-water corals
should be modified or expanded to assess long-
term impacts from exposure to hydrocarbons or
chemical dispersants during the BP oil disaster.
The monitoring priorities for shallow- and mid-
water corals include developing high-resolution
distribution maps of these ecosystems within the
Gulf, monitoring marine conditions that affect
recovery and establishing sentinel sites for
elucidating long-term trends from global climate
change. The current focus of long-term
monitoring is primarily to track community status
and species composition of coral reefs and

Gaps Identified

_n
=
(o]
)
°

Monitoring efforts are not integrated
in a manner to allow broad
geographic comparability.

associated fish communities. The majority of
existing monitoring efforts are conducted in
marine protected areas such as the national
marine sanctuaries and habitat areas of particular
concern, which are managed through fishing
gear restrictions. These protected area programs
are invaluable, as they help establish the record
of baseline conditions in the face of catastrophic
events like the BP oil disaster. These long-term
data records can serve as reference conditions
for documenting oil impacts of other reef
communities throughout the Gulf of Mexico and
can aid in tracking recovery. The existing long-

PRIORITY AREAS

term efforts address some monitoring priorities,
but overall they are either not integrated in a
manner that allows for broad geographic
comparability, or they are limited in scope and not
designed for tracking BP oil disaster recovery.
In order to establish a scientifically defensible
monitoring program for recovery tracking,
significant additional investments need to be
made to develop and expand the monitoring
network that can not only inform recovery
status but also begin to create a regionwide
understanding of broadscale impacts from
ecosystem drivers, such as climate change.

EXPLANATION OF GAPS

)
>
Par algap m £, o 1- Not applicable (no priority species
8 = SS<=T identified).
No gap z =@ c2E 89 e -
© =5 STST 98 2- Majority of efforts are limited to the
N/A . . = 22 25T national marine sanctuaries.
MONITORING PRIORITY Species Space Time © O 552D L o
Lo S=z25 3- Existing surveys meet this priority.
<?® CL=hAaa
4- Monitoring efforts are opportunistic and
Quantify status and trends of Gulf corals 1 2 3 Y intermittent.
5- Several long-term surveys have been
High resolution mapping of coral and hard-bottom habitats 1 2 4 ° terminated.
6- No sustained monitoring of full suite
Monitor community processes at existing restoration projects 1 2 5 PY physical/chemical parameters.
7- An integrated sentinel program does not
Full suite physical/chemical monitoring 1 ° yet exist.
Sentinel site monitoring / climate change / ocean acidification 1 [
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East and West Flower Garden Banks Coral Surveys (131)

SEAMAP Gulf of Mexico Reef Fish Survey (062)
] Flower Garden Banks NMS Stetson Bank Coral Monitoring (314)
Florida Keys NMS WQPP Coral Reef Eval. & Monitoring (295)

— $

E’ Acropora Corals, Other Benthic Coral Reef Orgs & Marine Debris (169)
| NMFS Northern Gulf of Mexico MPA Surveys (315)
§ [ | NOAA SEFSC Population Status of Elkhorn Coral (136)
[ | NMFS Pulley Ridge Fish Survey (316)
[ | FDEP CAMA Aquatic Preserve Coral Monitoring (132)

USGS Coral Reef Ecosystem Studies (CREST) (899)
SEAMAP Gulf of Mexico Verc al Longline Survey (064)

KEY LESSONS
O Most monitoring is at national marine sanctuaries.

O No integrated sentinel site program for monitoring
climate change impacts.

O No Gulf-wide efforts for regional frends.

CHARTING THE GULF

Existing Studies

SHALLOW- AND MID-WATER CORALS
LONG-TERM MONITORING
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S31140dd 304N OS3d



35

Shorelines

Many monitoring programs capture
how shoreline extent, elevation and
habitat are changing, but not why.

Summary

Northern Gulf Coast shorelines were heavily
impacted from oiling and the subsequent
response during the BP oil disaster. The most
heavily impacted shorelines, as indicated on
Shoreline Cleanup and Assessment Team
(SCAT) maps, were in Louisiana. In Mississippi,
Alabama and Florida there was also heavy to
moderate shoreline oiling, although to a lesser
extent than Louisiana. Long-term recovery
monitoring priorities include documenting and
understanding changes in landforms and
habitats, sediment biogeochemistry, and
stressors that could impact rates of recovery. In

Gaps ldentified

addition, there is a need to monitor invertebrates
as indicators of chronic exposure to oil-derived
PAHs and other types of coastal pollution. There
are varying levels of gaps depending on the
information collected by existing monitoring
efforts. For example, Landsat is a global remote
sensing satellite program that captures data
useful for creating coarse-resolution land cover
information consistently and broadly; therefore,
there are no gaps in habitat coverage monitoring.
Other parameters such as shoreline elevation are
generally monitored using LIDAR and Sediment
Elevation Tables. However, gaps in this type of

Full gap 2
s Gap o
Par al gap m 8 =
@ TE =
No gap z 28 <28
S— <Y 2
N/A . . £S5 B8S
MONITORING PRIORITY Species Space Time Se 388
==
S5 222
Monitor shoreline position and form 1 2 3 ®
Monitor vegetative communities 4 5 4 ®
Monitor spatial integrity of shoreline habitats 1 4 4
Document changes in soil condition, specifically re: PAHs 1 6 4 ([ ]
Monitor additional shoreline stressors that could impact recovery 1 5 4
Monitor intertidal invertebrates as indicator of coastl pollution 5

PRIORITY SPECIES/AREAS

information exist, as some programs do not
gather data on the physical forces causing
changes in elevation such as sediment accretion
or wave energy. Due to these gaps, many
monitoring programs capture how shoreline
extent, elevation and habitat are changing, but
not why. Based on the findings of our analysis,
monitoring the long-term recovery of shorelines
would benefit greatly by widening the geographic
coverage of monitoring and incorporating
metrics to measure the processes behind
changes in shoreline status.

EXPLANATION OF GAPS

B
g5
gé 2 1- Not applicable (no priority species
s 3 identified).
B2 =
S g = 2-  Monitoring of elevation is occurring, but
238 8 ecological process monitoring is lacking
in some areas.
3-  Monitoring does not capture all seasons.
4-  Monitoring meets this priority.
) 5- Monitoring is not Gulf-wide.
6- Monitoring does not capture PAH-related
effects.
7- No sustained long-term monitoring is
occurring.
(]

OCEAN CONSERVANCY



Shoreﬁﬂes Profile page 2

§ ) N Existing Studies

L]

SHORELINE LONG-TERM MONITORING
1975 1985 1995 2005 2015

S31140dd 304N OS3d

Bl USACE Na onal Coastal Mapping (384)
NOAA Nat. Geode c Survey Coastal Mapping (619)
[ LA Barrier Island Comprehensive Monitoring (381)
UTBEG Shoreline change...along the Gulf Coast (636)

Aerial Imagery & LIDAR

@ ocof | 2 Sn®ie 5 o
O . < &8 :\(QL; o8 i :
S0P # o)
eee e s
pf‘ ‘ A ©  NOAA NST Mussel Watch (102)
b ? SFWMD...Mangrove Salinity Transi on Zone (640)
® USGS Sediment Eleva on...in SW Florida (642)
Y Field Surveys Q ®  Univ. of LA Coastal Plant Ecology Lab Program (643)
O o, e Dauphin Island Sea Lab Seagrass...Monitoring (123)
Not shown: *‘ ® USGS Tampa Bay Surface Eleva on Monitoring (630)
(640) SFWMD FL Bay Everglades: Change & Soil
Accretion in the Mangrove Salinity Transition Zone L2
A e SN
s e L gat ) r

B 2 ] Mississippi Coastal Geology Program (624)

USGS Barrier Island Evolu on Project (633)

% UTBEG Texas Shoreline Change Project (621)
FDEP Florida Beaches...Coastal Monitoring (622)
ADCNR Gulf-fron ng Shoreline Monit. Prog. (623)
USGS Coast-wide Reference Monit. System (618)
USF Beach Profiling (631)

Multifaceted Surveys

NOAA Coastal Change Analysis Prog. (386)

Satellite-based Assessments

Not shown due to full US or global coverage:
Landsat Series 1 through 8
Earth Observing Mission
International Space Station Hyperspectral Imager for the Coastal Ocean :
USFWS National Wetland Inventory L



37

Terrestrial Species

Summary

Terrestrial species in the northern Gulf of Mexico
were impacted by the BP oil disaster either due
to habitat disturbance from oil contamination or
directly from response efforts. In addition,
residual oil in nearshore habitat and restoration
actions adjacent to dunes and upper marsh
habitat should be closely monitored to identify
and avoid any impacts to terrestrial species'
habitats. Historically, monitoring of terrestrial
species has focused on those species with a
legal harvest such as the American alligator, as
well as those species that are listed as
endangered or threatened under state and

Gaps ldentified

T
=
(o]
©
°

aN3IO31dVvVO

Par al gap
No gap

MONITORING PRIORITY

Demography, distribution and habitat use of injured species

Alligator populations and annual harvest

Status and trends of terrestrial arthropods in oiled marshes

Priorities include estimating

population sizes, distribution and

habitat impacts.

federal law such as beach mice. Monitoring
priorities for terrestrial species include estimating
population sizes, distribution and habitat impacts
to the diamondback terrapin, American alligator
and beach mice species. In addition, monitoring
of arthropods could provide important
information to better understand community
dynamics and trophic interactions in oiled
marshes. Partial and full gaps were identified for
these priorities due to limited seasonal or
geographic sampling of terrestrial species,
limited reporting to the public or insufficient data
to understand population trends and seasonal

Gap

Species  Space Time

Beach mouse
American alligator

w
[
[

PRIORITY SPECIES

fluctuations. For example, the diamondback
terrapin has been monitored opportunistically in
isolated areas, and overall efforts have not been
sustained, repeated or consistent. Since the BP
oil disaster, new monitoring efforts of terrestrial
species have been initiated, such as those
conducted by the Center for Coastal Studies at
Texas A&M University-Corpus Christi to track
diamondback terrapins along the central Texas
coast, that if continued will provide an
opportunity to fill gaps and build a foundation for
long-term monitoring.

EXPLANATION OF GAPS

®
(<5}
= =
8 g
e = 1- Al priority species are monitored.
@@= 2
ES 3 2- No distribution-wide efforts.
oo ==
o= = 3- Sustained sampling is limited and
important trends in seasonality are
® missing.

4- Alligators are monitored in all Gulf states.

5. Important trends in seasonality are
missing for alligators.

6- Isolated monitoring occurring in
Louisiana.
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O  Some species have Gulf-wide coverage; for
others, only isolated monitoring exists.

O  Focus is on threatened/endangered species.
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Overarching Lessons Learned

Throughout Ocean Conservancy's analysis
of recovery monitoring efforts and needs,
several overarching themes and cross-
cutting monitoring priorities emerged.
Instead of repeatedly describing these
within multiple resource categories, they are
discussed here as additional monitoring
needs that should be integrated into long-
term oil disaster recovery monitoring efforts.

Residual Oil Monitoring

Due to the wide geographic distribution of
leaked oil, which could last decades in
certain environments, tracking residual oil
in the environment and its continuing
impacts are key components of a broader
recovery monitoring program (Carls et al.,
2012). Exposure to lingering oil can result
in chronic impacts such as genetic defects,
compromised health (including effects
on growth or reproduction) and even
destabilized predator-prey relationships
(Peterson et al., 2003). Because oil
weathers most slowly when buried in
sediments, remaining oil including poly-
cyclic aromatic hydro-carbons are a
concern for animals living in or near
contaminated sediments. Monitoring
benthic habitats is an identified priority
for susceptible marine fish, nearshore
sediments and associated resources and
shorelines. However, residual oil impacts

are not necessarily limited to these resource
groups, so more extensive monitoring may
be needed. In tracking residual oil and its
potential effects, the following should be
taken into account:

» Thefate of the oil (i.e., where it went and
what remains);

» The geochemical nature of the environ-
ment where the residual oil resides
(e.g., buried in sediment on the sea
bottom or on beaches and likely to be
exposed by storms);

« The concentration of the oil (mainly in
sediments of beaches, marshes and
the sea bed), its chemical composition
and degree of weathering;

» The accumulation of oil and its metab-
olites in key organisms that are still
exposed and its potential toxicity;
and

» The rate of oil degradation in various
environments, specifically including
redox and nutrient conditions that
determine degradation rate.

Establishing Environmental
Condition

Sufficient baseline information is not
available for some habitats impacted by the
BP oil disaster, such as deep-sea benthos,
and this complicates efforts to accurately
measure impact and recovery. In habitats

showing signs of oil disaster injury for which
there is insufficient data, gathering base-
line information was consistently identified
as a priority for monitoring. Alternatively,
researchers can use reference areas to
assess the degree of damage, infer recovery
rates of injured habitats or consider
appropriate actions that will aid recovery.
For example, habitat mapping can docum-
ent the distribution and condition of Gulf
habitats, which is useful for identifying
uninjured reference sites that contain
comparable conditions to injured areas.
Mapping and a broader baseline under-
standing are a priority for oyster reefs,
shorelines, deep-water communities,
shallow-water and mid-water corals, and
hard-bottom marine fish habitats.

Monitoring and Research: A
Symbiosis for Gulf Restoration

Monitoring is done to understand where,
when and how ecological change is
occurring, and research is carried out to
learn what is possibly causing the change.
Their goals are complementary, and there is
a need for both, particularly when trying to
understand how ecological systems and
relationships interact in the Gulf in ways that
affect restoration outcomes. Without
research, the data that accumulate from
monitoring only reveal changes in the
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coastal or marine environment but do not
explain them. Long-term monitoring data are
extremely useful in guiding research
questions that ask the “how” of observed
change; whereas research helps scientists
to determine the “what” to monitor. One
example takes place in the mesopelagic
ecosystem of the deep Gulf (from 200 to
1,000 meters deep), an ecosystem that
was directly and repeatedly exposed to BP
oil and applied dispersant. Many species
at these depths migrate to the surface
layer of the ocean every night, but there are
major species in this zone that have yet
to be named, let alone understood for how
they function or interrelate (Hopkins et al.,
1994; Kaltenberg et al., 2007). Therefore,
conducting basic research on the meso-
pelagic organisms and their roles would
help the scientific community to better
understand how this ecosystem was
injured.

Integrating and Coordinating
Gulf-wide Efforts

Many Gulf monitoring efforts are
uncoordinated, patchy, intermittent or even
duplicative (NAS, 2014; NAS, 2015). It is
common for monitoring efforts around the
Gulf to use different monitoring protocols to
track the same natural resource. These
characteristics of monitoring make it
difficult or impossible to make Gulf-wide
comparisons of monitoring data or
understand long-term trends in resource

CHARTING THE GULF

condition. Additionally, a disjointed
network of monitoring within and across
habitats or taxa makes it difficult to make
inter-disciplinary connections. For example,
information about how a recovering
species' prey resources are changing
could inform restoration managers'
understanding of why a species is not
recovering. Moving from a disjointed
system to a coordinated monitoring
paradigm in the Gulf would improve our
understanding of recovery and ecosystem
change.

Leveraging Existing Projects
and Programs

Ocean Conservancy's assessment
identifies monitoring priorities for which
existing programs might be able to provide
relevant data for tracking the recovery of
resources injured by the BP oil disaster.
See Table 3 for examples of monitoring
efforts managed by agencies or academic
institutions that represent sources of data
for recovery monitoring. It is possible that
the monitoring infrastructure already in
place across the Gulf can address the gaps
in coverage at critical times of the year, in
critical locations or for priority species,
provided the active programs are
appropriately modified or expanded and
receive the supplemental resources needed
to accommodate the goals of restoration
decision-makers to assess Gulf-wide
recovery.

Using existing Gulf
programs to monitor
sea turtles impacted by
the BP oil disaster

Ocean Conservancy's assessment identified
a partial gap in space and time for the priority
of monitoring incidental take of sea turtles
from U.S. and Mexican commercial fisheries.
Building off existing programs, the
Deepwater Horizon Trustees' Sea Turtle
Early Restoration Project is starting to
address this gap in monitoring. The proposed
project includes a 10-year enhancement of
NOAA's long-standing observer program for
documenting sea turtle bycatch in the shrimp
trawl fishery, and a 10-year increase in law
enforcement patrols to enforce the use of
turtle excluder devices on shrimp vessels in
Texas waters. The proposed restoration
activities help address the gap by strength-
ening the ability of fisheries managers and
law enforcement officials to document — and
ultimately deter and decrease — lethal
interactions as a means of aiding the recovery
of affected species.
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Table 3: Examples of Existing Monitoring Efforts that Can Inform Injured Resource Recovery Monitoring

Sampling Program . :
Survey Name Target Resources [P BT Managing Entity
Southeast Area Monitoring and Commercially and recreationally important fish U.S. waters. inshore t A partnership of state,
Assessment Program* Fall and and invertebrates (abundance, distribution, species 2 BIEHELE UARIEL TR 1981 - current  federal and regional

Summer Shrimp/Groundfish Survey |  length-frequency and environmental conditions) 50-60 fathoms offshore agencies

Throughout North

. . . . . . U.S. Geological Survey and
Breeding birds (point counts) America; multiple sites 1966 - current

North American Breeding Bird

Canadian Wildlife Service
survey in Gulf of Mexico
. . . N . Scripps Instut e of
Scripps Passive Acoustic Monitoring| Marine mammals (detect presence and track Northeastern Gulf of
. o . . . 2010 - current  Oceanography Whale
for Marine Mammals changes in distribution by recording vocalizaons) Mexico .
Acoustic Laboratory
American alligator (nest density, population
Louisiana Wild Alligator esma tes, harvest parameters, environmental . Louisiana Department of
. Coastal Louisiana 1970 - current . . .
Management Program conditions, mark and recapture of farm-released Wildlife and Fisheries

alligators)

Seagrasses (presence or absence, species
composition, percent cover, abundance using the Florida coastline 1992 - current
Braun-Blanquet scale and aerial imagery)

Florida Fish and Wildlife
Conservation Commission

Seagrass Integrated Mapping
and Monitoring Program

Sediment (elevation, accretion, subsidence, salinity

and type), marsh and forest vegetation (cover, Louisiana Coastal
Coastwide Reference and species composition, relav e abundance, . Protection and Restoration
. . . . Coastal Louisiana 2003 - current .
Monitoring System dominance, richness and height), and wetland Authority and the U.S.
characterization (land/water rao , duration and Geological Survey

frequency of flooding)

] ] Zooplankton, icthyoplankton and environmental Alabama
Fisheries Oceanography of parameters (count, weight, taxa, biovolume, water, nearshore area and 2004 - 2015 Dauphin Island Sea Lab
Coastal Alabama water temperature, depth, etc.) connen tal shelf

* Administered by the Gulf States Marine Fisheries Commission with participation from the following agencies: Alabama Department of Conservation and Natural Resources, Marine Resources Division; Florida
Fish and Wildlife Conservation Commission, Fish and Wildlife Research Institute; Louisiana Department of Wildlife and Fisheries; Mississippi Department of Marine Resources; Gulf Coast Research Laboratory;
Texas Parks and Wildlife Department; National Marine Fisheries Service, Southeast Fisheries Science Center; and the Gulf of Mexico Fishery Management Council.
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ACRONYMS

ADCNR
ADPH
AFB
AFAMP
AMRD
ANERR
CAMA
DISL
ECOGIG
EPA
FAMP
FCFWRU
FDEP
FGB
FIM
FIS
FWC
FWRI
GCRL
GOM
GOMS
GulfFIN
HAPC
F
IMMS
LDHH
LDWF
MAPS
MDMR

Alabama Department of Conservation and Natural Resources
Alabama Department of Public Health

Air Force Base

Alabama Fisheries Assessment and Monitoring Program
Alabama Marine Resources Division

Apalachicola National Estuarine Research Reserve
(Office of) Coastal and Aquatic Managed Areas
Dauphin Island Sea Lab

Ecosystem Impacts of Oil and Gas Inputs to the Gulf
Environmental Protection Agency

Fisheries Assessment and Monitoring Program

Florida Cooperative Fish and Wildlife Research Unit
Florida Department of Environmental Protection

Flower Garden Banks

Fishery-independent Monitoring

Fishery-independent Sampling or Fishery-independent Survey
Florida Fish and Wildlife Conservation Commission
Florida Fish and Wildlife Research Institute

Gulf Coast Research Laboratory

Gulf of Mexico

Gulf of Mexico States

Gulf of Mexico Fisheries Information Network

Habitat Area of Particular Concern

Interjurisdictional Fisheries

Institute for Marine Mammal Studies

Louisiana Department of Health and Hospitals
Louisiana Department of Wildlife and Fisheries
Monitoring Avian Productivity and Survivorship
Mississippi Department of Marine Resources

MPA
NAS
NERR
NGOM
NIUST
NMFS
NMS
NOAA
NRDA
NS

NST
PAH
ROV
SEAMAP
SEFSC
SERPENT

SFWMD
STRP
TAMU
TCEQ
TPWD
USACE
USF
USGS
UTBEG
WQPP

Marine Protected Area

National Academy of Sciences

National Estuarine Research Reserve

Northern Gulf of Mexico

National Institute for Undersea Science and Technology
National Marine Fisheries Service

National Marine Sanctuary

National Oceanic and Atmospheric Administration
Natural Resource Damage Assessment

Nesting Survey(s)

National Status and Trends

polyaromatic hydrocarbons

remotely operated vehicle

Southeast Area Monitoring and Assessment Program
Southeast Fisheries Science Center

Scientific and Environmental ROV Partnership Using Existing
Industrial Technology

South Florida Water Management District

Sea Turtle Recovery Project

Texas A&M University

Texas Commission on Environmental Quality

Texas Parks and Wildlife Department

United States Army Corps of Engineers

University of South Florida

United States Geological Survey

University of Texas Bureau of Economic Geology
Water Quality Protection Program
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APPENDIX A: METHODS

Ocean Conservancy's Charting the Gulf:
Analyzing the Gaps in Long-term Monitoring
of the Gulf of Mexico consisted of three main
phases: 1) creating an inventory of long-
term monitoring efforts relevant to impacted
natural resources; 2 ) identifying high-
priority monitoring or data collection
activities needed to track the status of
species or habitats recovering from the BP
oil disaster; and 3) identifying gaps in space,
time and priority species/areas coverage for
each monitoring priority. Phases one
(inventory) and two (priorities) were carried
out simultaneously, and phase three (gap
analysis) was completed only after phases
one and two were complete for each
resource category.

PHASE 1: INVENTORY OF
LONG-TERM MONITORING

The first phase of the gap analysis project
began with an inventory of long-term
monitoring efforts in the Gulf relevant to 12
resource categories of natural resources
used by the Deepwater Horizon Trustee
Council, plus one additional resource
category for ecosystem drivers. The
inventory captures information on individual
monitoring efforts obtained through
meetings with resource experts and areview
of primary literature and monitoring plans,

such as the Gulf of Mexico Alliance Gulf
Monitoring Network white paper (2013) and
the Gulf Coastal Ocean Observing System
build-out plan (2014). Ocean Conservancy
met or corresponded with nearly 300
individuals from federal and state agencies,
academia and nonprofits. These comm-
unications were essential to compiling
information on the geographic and temporal
scope, sampling methods, and focal
species of long-term monitoring programs in
the Gulf.

For purposes of the gap analysis, the

inventory was not intended to be an

exhaustive catalog of every monitoring effort
in existence, but instead a targeted search

for programs that met two requirements: 1) a

minimum data record of five years of

continuous sampling or a minimum of two
sample years that span the five-year range,
and 2) a principal source of information for

resource assessment or management. A

principal program is a program believed to

be the most relevant to tracking the status
and health of injured natural resources and
meets at least one of the following criteria:

1. Geographic Scope: The monitoring
program covers a majority of the
resource extent for an administrative or
management agency's jurisdiction of
the resource, or it is Gulf-wide. (e.g.,

SEAMAP, sanctuary assessments or
state-level seagrass surveys);

Primary Data Source: The program
serves as the primary source of
information on the resource for the
managing agency charged with
assessing the particular resource (e.g.,
Florida FWC sea turtle index nesting
beaches or USFWS waterfow! harvest
assessments);

NRDA Resource Category: The
program directly monitors the resource
defined by a NRDA resource category.
(e.g., NOAA's coastal change and
analysis program for shorelines);
Foundational Data Source: The
program does not directly monitor an
injured resource, but data from the
program is used by management
agencies or the research community to
understand population, habitat or
ecosystem dynamics (e.g., currents,
sea surface temperature or ocean color)
and the sampling scheme has broad
coverage in space and time; or

Limited Data Availability on the
Particular Resource: There are such
limited data sources within an
administrative boundary (federal or
state waters) for a resource category
that any existing programs classify as
primary (e.g., deep-water communities).
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Ocean Conservancy documented approx-
imately 640 long-term monitoring efforts in
the full inventory, ranging from abiotic
characteristics of the marine environment to
population assessments of forage fish and
colonial nesting shorebirds. The above filter
was applied to select a subset of inventory
programs eligible for inclusion in the gap
analysis (see Appendix D for a summary).
The subset represents those monitoring
programs in the inventory that collect
information relevant to the assessed
priorities.

Records in the Inventory

The inventory is a collection of metadata for
approximately 640 active or discontinued
long-term monitoring efforts in coastal areas
or marine waters of the U.S. Gulf. Monitoring
data themselves are not captured. The table
below provides a summary of the fields for
which information on each of the individual

efforts was obtained. The goal of the
inventory was to capture as many efforts as
possible that could provide pre- and post-
disaster data on natural resource condition
for use in status and trends assessments, or
serve as historical record for those efforts that
are no longer active. There are likely
environmental monitoring efforts in the
coastal or offshore areas of the Gulf that are
not documented in this inventory because
they were either not relevant to the project's
goals or were not identified. Metadata fields
included in the inventory are shown in Table 4.

Natural Resource Categories

The natural resource categories used in
Ocean Conservancy's assessment of
monitoring coverage and gaps are, with one
exception, the same as those used by the
Deepwater Horizon Trustee Council. Ocean
Conservancy chose the NRDA resource
categories to help ensure the findings can

Table 4: Metadata fields for monitoring efforts included in the inventory

be easily integrated into long-term
restoration planning and monitoring efforts
for impacted resources and habitats.
Ecosystem drivers is the one category that
was not identified by the Deepwater Horizon
Trustee Council but included in this analysis.
The category of human use, such as
recreational fishing or beach activities, was
excluded from this analysis because it falls
outside the ecological focus of the
assessment. The recreational, socio-
economic and human health impacts of the
BP oil disaster are important topics for
further study and should be included in long-
term studies to ensure lingering harm is
documented and Gulf Coast communities
affected by the disaster are made whole. The
National Academy of Sciences Gulf
Research Program has identified community
resilience and human health issues as a
priority for research in its document The Gulf
Research Program: A Strategic Vision
(2014).

SAOHL1IN vV XIdAN3ddV

Data publicly available?
Data acquired by Ocean Conservancy?
Data stored in a database?

Project time frame
Program start date
Program end date
Managingen ty
Funding source(s)
Funding future
Dataloca on

Spa al datacollected?
Data format

Unique iden fica onnumber
Program/monitoring name
Program website

Sampling method(s)

What is monitored

Sampling frequency and schedule
Parameters measured

Discon nui es(e.g., missing years)
Where sampling occurs

Point of contact

Contact email address
Contact phone number
Notes about the program
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PHASE 2: IDENTIFICATION
OF PRIORITY MONITORING
ACTIVITIES

The second phase of Ocean Conservancy's
assessment included the identification and
verification of priority activities for monitoring
the recovery of natural resources impacted
by the BP oil disaster. The identification of
recovery monitoring activities began with a
literature review of publications relevant to
the BP oil disaster or specific resource
categories for recommendations pertaining
to long-term monitoring needs. Peer-
reviewed research papers on oil disaster
impacts and NRDA Trustee reports were
particularly helpful. An attempt was made to
identify the highest data collection priorities
to guide decision-makers and avoid a lengthy
list of priorities. Where applicable, relevant
species or geographic areas were included
for each priority to highlight resources for
which there is evidence of injury, and
therefore, the need for long-term monitoring
is more urgent.

Following the literature review, Ocean
Conservancy consulted subject matter
experts either through email or phone
interviews, asking them to verify the
monitoring priorities on a resource-by-
resource basis. Each expert confirmed
whether a given priority was indeed an
important data collection or research activity

for assessing post-BP oil disaster resource
condition and recovery. Experts were given
the opportunity to add priorities and any
relevant species they thought were important
and missing from the list. Ocean
Conservancy approached a minimum of two
expert reviewers per resource category.
Expert input was incorporated and priorities
were revised or synthesized further to
improve clarity and avoid duplication. The
result was a list of resource-specific
monitoring priorities that could then be cross-
referenced with the inventory of eligible
efforts for determining gaps in coverage (See
Appendix B for expanded priorities).

PHASE 3: ANALYSIS OF GAPS
IN MONITORING COVERAGE

The third phase of Ocean Conservancy's
assessment determined whether, and to
what extent, the long-term monitoring
priorities identified in phase two could be met
through efforts documented in the inventory.
Approximately 400 entries in the inventory
were used in the analysis because they met
the definition of an eligible or principal
monitoring effort. The goal was to highlight
the most significant gaps in broad coverage
at the regional level, and not produce an
exhaustive list of high-resolution, localized
gaps. Three categories of coverage were
analyzed with respect to each monitoring
priority: 1) priority species, 2) space and 3)

time. The objective of the analysis was to
determine whether an existing effort provided
the relevant data needed to supplement
tracking recovery of a particular resource
category during critical times of the year (e.g.,
migration, spawning) across the U.S. Gulf.

A deviation from this approach involved the
assessment of monitoring programs for
ecosystem drivers. The physical aspects of
the marine ecosystem do not lend
themselves to identification of gaps in the
same manner as the NRDA injury categories
for living marine resources or habitats.
Therefore the assessment of gaps in
species, geography and time did not apply.
Instead we approached the assessment of
ecosystem drivers by summarizing the types
of monitoring programs that exist and
described a select few high-level gaps. In
describing the general gaps in the
observation system for monitoring broad-
scale ecosystem drivers we relied on input
from the Gulf Coastal and Ocean Observing
System, specifically the build-out plan: A
Sustained, Integrated Ocean Observing
System for the Gulf of Mexico (GCOOS):
Infrastructure for Decision Making (2014).
This plan describes the needs for an
enhanced observing system to meet societal
goals beyond the capabilities of the system in
existence today.
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Interpreting Gaps

Gaps in monitoring coverage are based on
an interpretation of monitoring needs and
existing coverage, and should be
considered proxies for the adequacy of
coverage. However, a gap is not a
prescription for what type, where or how
frequently monitoring should occur.
Ultimately, decision-makers will need to
consider many factors, including which gaps
are important to fill and to what degree

Table 5: Gap definition guidelines

monitoring needs to be enhanced, in
developing a monitoring program that is
representative and statistically valid to
assess the status and trends for a resource
category, species or habitat. In addition, it is
possible that the analysis overstated gaps in
coverage or identified gaps that do not exist
in reality due to missing monitoring efforts.

Gap Definition Guidelines

Ocean Conservancy staff prepared guide-

lines (Table 5) to help ensure the gap
categories (priority species, space, and
time) and degrees of gaps (full, partial or no
gap) were defined clearly and could be
applied consistently across resource
categories. In many cases, the difference
between gap categories is nuanced and
required a judgement call based on input
from experts and a review of published
reports and papers. The intent of defining
gaps s to provide a high-level assessment of
monitoring associated with each priority.

PRIORITY SPECIES

Identified as priorities because of exposure to hydrocarbons/dispersants or evidence of injury, as identified by experts or in publicaons.

M Full Gap

Primary criterion: One or more of the
priority species are not sampled by
monitoring. (The full gap is assigned to
the “priority species” category, not the
full resource category.)

Note: Monitoring coverage of non-
priority species was not within the
parameters of this category for analysis.

Hypothec alexample: Afull gap would
apply when monitoring abundance of a
priority marine fish species, or suite of
priority marine fish species, is not assoc-
iated with any exis ng program, and
therefore no coverage exists for the species
of concern.

CHARTING THE GULF

Partial Gap

Primary criterion: Monitoring exists
for all priority species, but may be too
limited for assessing status and trends.

Hypothe cal example: Monitoring
abundance of a priority marine fish species,
or suite of priority marine fish, occurs under
existing program(s), but the coverage is
insufficient to meet the priority needs
(based on reports, personal commun-
ication with subject ma er experts, review
of literature or professional opinion of
Ocean Conservancy staff).

No Gap

Primary criterion: Priority species are
sampled, or suscep ble to sampling.
Exis ng monitoring sufficiently
addresses needs of understanding
priority species.

Hypothe cal example: Monitoring
abundance of a priority marine fish species,
or suite of priority marine fish, occurs under
an existing program(s) such that sufficient
data are available to sasf y the monitoring
priority.
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Table 5: Gap definition guidelines (continued)

SPACE

Applies not only to the identified priority species or areas but the full resource category.

M Full Gap

Primary criteria: Any situation in which

atleast one of the primary criteria is met:

1. No sustained monitoring exists for
animportantarea.

2. Status and trend assessment is not
possible for that area.

Hypothec alexample: Monitoring sea
turtle nesting success is not conducted at
beaches throughoutthe U.S. Gulf.

Partial Gap

Primary criteria: Any situation in which

atleast one of the primary criteriais met:

1. Sustained monitoring exists but
does not meet the full needs of
addressing the specific monitoring
priority or is determined to be
geographically limited.

2. Monitoring exists but may be too
limited for assessing status and
trends.

Hypothec alexample: Monitoring sea
turtle nesting success is conducted at key
beaches throughout the U.S. Gulf, but
insufficient data are collected, or not
enough beaches are sampled to obtain
data needed for status and trends
assessments.

No Gap

Primary criteria: Any situation in which

atleast one of the primary criteriais met:

1. Monitoring appears sufficient for
assessing status and trends.

2. Monitoring represents a system of
sen nel sites, designed for that
purpose.

Note: Sustained monitoring exists in
areas needed to adequately assess long-
term status and trends of the priority
species or habitat (e.g., appropriate
sentinel sites are established that are
intended to represent similar comm-
unities or species across the full range of
occurrence, with the understanding that
the sampling design was specifically
created to support the needs of sentinel
site assessment).

Hypothec alexample: Monitoring sea
turtle nesting success is conducted at a
sufficient number of geographically
stra fied key beaches throughout the
U.S. Gulfto track status and trends.
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Table 5: Gap definition guidelines (continued)

TIME

Addresses time and seasonality of existing surveys; focus of gap analysis is on existing surveys only.

M Full Gap

Primary criteria: Any situation in which

atleast one of the primary criteria is met:

1. Sustained sampling is no longer
acv e.

2. Important seasonality is missed
from current sampling.

3. Complete life stage missed that is
crucial for understanding the
success of restoration during current
sampling.

Hypothec al example: Monitoring sea
turtle nes ng success is not possible
because data are not collected during sea
turtle nesting season under an existing
program, regardless of species.

CHARTING THE GULF

Partial Gap

Primary criteria: Any situation in which

atleast one of the primary criteria is met:

1. Sustained sampling is limited for a
given season, or important trends in
seasonality are missed from current
sampling.

2. Sustained sampling is limited for a
given life stage.

3. Inter-year intervals exist between
sampling efforts, creating disconn-
uitiesin datatime series.

Addi onal criterion: Situa ons in
which species or habitats are monitored,
but not all seasons or times are sufficient
as determined by reports, subject ma er
expert personal communication, litera-
ture or professional opinion of Ocean
Conservancy staff.

Hypothec al example: Monitoring sea
turtle nesting success is conducted, but is
limited because sampling only occurs
during part of the nes ng season, or
sampling is conducted too irregularly
fromyeartoyeartoidenf ycleartrends.

No Gap

Primary criteria: Any situation in which

atleast one of the primary criteriais met:

1. Sustained monitoring documents all
important life stages and/or seasons
of the resource category needed for
statusand trend assessment.

2. Monitoring sufficiently addresses
needs of understanding the specific
monitoring priority.

Hypothec alexample: Monitoring sea
turtle nesting success is conducted on all
key nes ng beaches consistently each
year such that data are available for
idenf ying status and trends.
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APPENDIX B: EXPANDED PRIORITY TABLES

Included in Appendix B are the long-term monitoring and research needs identified through our literature and expert review processes. Some
of these priorities were further synthesized or combined during our internal and expert review process to avoid duplication orimprove clarity of

the priority.
. ]
Ecosystem Drivers
Monitoring/Research Priority Priority Species or Area
Sea level across the Gulf; currents, salinity, acidity (pH), dissolved oxygen and temperature with ~ No priority species or areas were idenfied f or ecosystem
depth from nearshore to offshore waters drivers because of their range of influence.
The volume and concentraons of nutrien ts, sediment, organic ma er and freshwater in the No priority species or areas were idenfied f or ecosystem
discharge of the Mississippi and other major rivers drivers because of their range of influence.
Primary producon (c arbon fixaon and dissolv ed oxygen concentraons) on shelf and No priority species or areas were idenfied f or ecosystem
offshore drivers because of their range of influence.

Wind events across the shelf cric al in transporng lar vae or juvenile crabs, shrimp and fish

No priority species or areas were idenfied f or ecosystem
into estuaries, and basin-scale ocean circulaon lik e the intensity of the Loop Current and its . v g

drivers because of their range of influence.

eddies

Abundances of keystone species, such as apex predators, keystone forage fishes, and habitat

engineers, which help organize ocean and coastal ecosystems (The gap analyses for the 12 No priority species or areas were idenfied f or ecosystem
natural resource categories address this priority, so it is not included in the ecosystem drivers drivers because of their range of influence.

secon.)

[2.3.4,5,6,7,8,9,10,11]

Deep-water Communities

Monitoring/Research Priority Priority Species or Area
Monitor deep-water habitat use by mobile fauna including larger fish species Contaminated deep-water seafloor communies
Map the distribuon, s tructure and condion of deep-w ater communies Contaminated deep-water seafloor communies

Establish long-term monitoring studies of deep-water communies t o further understand the
vulnerability and recovery trajectories of these communies t o/from disturbance including Contaminated deep-water seafloor communies
exposure to petroleum hydrocarbons

Monitor deep-sea microbial community structure to understand the fate and effect of

) ) ) Contaminated deep-water seafloor communies
dispersant compounds in the environment
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Appendix B: Detail of monitoring priorities (continued)

[3,12,13]
Water Column and Invertebrates

Monitoring/Research Priority Priority Species or Area
Mesopelagic and bathypelagic community composion a t index sites near depth zone of well Whole community study
blowout
Copepods, chaetoganths, decapods, ostracods, and
amphipods and include whole community enumeraon

of samples

Zooplankton densies in oil disas ter impact zone to detect changes in base of food chain as
indicator of recovering marine fish populaons

Monitor mysid and copepod species composion in ar eas of suspected oiling and test
individuals for chronic hydrocarbon exposure as a bioindicator of residual oil and a proxy for
the recovery of predatory fish species

Nearshore: Mysid shrimp and copepods; Offshore:
Copepods

Shelf/off-shelf: Jellyfish, larvaceans, doliolids, salps and

Densies of g elanous z ooplankton and water column feeders id
squi

[3.6,10,13,14,15,16,17]

Birds

Monitoring/Research Priority Priority Species or Area

Common loon, American white pelican, brown pelican,
royal tern, black skimmer, laughing gull and northern
gannet

Monitor avian species spaal use of habit at types to understand the importance of specific
habitats to local bird populaons

Idenfy species-specific s tressors, develop measures of health (e.g., producvity) and g ather
informaon on s tressors and the health of individuals and populaons (especially f or those
species affected by the BP oil disaster or oil and gas acvies or those tha t are of conservaon
concern)

Common loon, American white pelican, brown pelican,
royal tern, black skimmer, laughing gull and northern
gannet

Common loon, American white pelican, brown pelican,

Monitor abundance, density and distribuon of bir d populaons impact ed by the BP oil . .
royal tern, black skimmer, laughing gull and northern

disaster

gannet
Idenfy and monit or key ecosystem variables (e.g., prey density, availability of roost sites and Common loon, American white pelican, brown pelican,
distance among high quality sites), ecosystem drivers and their respecv e impacts on avian royal tern, black skimmer, laughing gull and northern
populaons and species’ habit at use of the region gannet

Maximize integraon of monit oring projects; develop and implement standardized regional
monitoring protocols and integrate into a centralized, publicly accessible database to monitor Not a monitoring priority, but an overarching need
coastal bird populaons (Iden fy oper aons and manag ement responsibility of the database)
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Appendix B: Detail of monitoring priorities (continued)

Marine Mammals

Monitoring/Research Priority
Observe and assess stranded mammals to collect complete life history informaon
(morphometrics, body condion, r eproducv e status, age, stock ID, stomach contents) and to
determine mortality and injury rates, likely cause of death, overall health (including immune
funcon, hormone lev els, evidence of disease, exposure to toxins, etc.)

Monitor abundance and distribuon of marine mammal s tocks in nearshore (coastal and
bay/sound/estuary) waters (<200m)

Monitor abundance and distribuon of marine mammal s tocks in offshore waters (>200m)
Determine stock structure of marine mammal populaons

Assess populaon demogr aphics and reproducv e rates (by monitoring and tracking
mother/calf pairs)

Assess habitat use (and potenal vulner ability to various natural and human-caused acvies)
by monitoring diving and foraging behavior, habitat associaons and ¢ orrelaons with other
oceanographic factors

Monitor interacons and inciden tal bycatch in U.S. Gulf commercial and recreaonal fisheries,
with an emphasis on the commercial shrimp trawl fishery and the recreaonal hook -and-line
fishery

Contribute data to regional (Gulf of Mexico) database(s) such as the Gulf of Mexico Dolphin
Idenfic aon S ystem established for fin-based photo-idenfic aon of marine mammals

Marine Fis

Monitoring/Research Priority
Collect samples of fish, including eggs, larvae and adults, and conduct toxicity tesng b vy
analyzing liver and bile, as well as whole body samples, for PAH metabolites as an indicator of
chronic PAH exposure and determine effects of that exposure

Monitor changes in movement or migratory behavior and life history parameters such as fish
condion (e. g., deformies), gr owth rates and related survivorship, and reproducv e
impairment

Nearshore and offshore fishery-independent sampling of larvae, juveniles and adults to detect
persistent differences in fish populaon dynamics, fish ¢ ommunity structure or trophic effects
of the BP oil disaster

Conduct regional mapping to idenfy and delinea te benthic habitats which serve as nursery
grounds or essenal fish habit at that may have been impacted by oil/dispersants

[18,19,20,21,22,23,24,25,26]

Priority Species or Area

Primarily nearshore bolenose dolphins, other marine
mammal species when they strand

Bolenose dolphins, A tlanc spo  ed dolphins, Bryde’s
whales

Sperm whales, beaked whales, pelagic delphinids

Bay/sound/estuary bolenose dolphins, Bry de’s whales,
sperm whales

Bay/sound/estuary and coastal bolenose dolphins

Bolenose dolphins, sperm whales, Bry de’s whales

Bolenose dolphins (w estern coastal and northern
coastal stocks in bay/sound/estuary stocks throughout
the Gulf)

Not a gap analysis priority, but an overall need

h [3,27,28,29,30,31,32]

Priority Species or Area
Bo om-dwelling shelf fishes, including reef fish (e.g.,
snappers and groupers), sciaenids, mahi, Gulf menhaden,
flounders, Gulf killifish

Tunas, amberjack, swordfish, mahi, cobia, billfish, red
snapper, tripletail, king mackerel, Spanish mackerel

Bluefin tuna, billfishes, mahi, reef fish, Gulf menhaden in
0 year class, silversides, anchovies

Natural reef, corals, oyster reef, submerged aquac
vegetaon
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Appendix B: Detail of monitoring priorities (continued)

3,33,34,35,36,37
Sea Turtles' ]

Monitoring/Research Priority

Connue or e xpand efforts at nesng beaches t o collect data on reproducv e or demographic
parameters, such as number of nests, clutch size, length of incubaon, emer gence success,
nesng success and ha tchling sex raos, t o assess long-term declines in populaons

Monitor neophyte (first-me) nes ters and measure proporon of neoph ytes to returning
nesters to measure adult recruitment idenfied b y body and clutch size, hatching success, and
tag returns

Assess potenal e xposure and effects of oil disaster on nesng f emales, their nests and their
eggs by tagging females for post- and inter-nesng dis tribuon in formaon, chemic al and
toxicological analysis of embryo mortalies and ha tchling ssue and sur vival rates

Idenfy import ant marine foraging, breeding and inter-nesng habit ats and determine
migratory pathways among foraging grounds and between foraging grounds and nesng
beaches

Design and implement stas ¢ ally valid monitoring programs in all federal and state fisheries
that have potenal t o interact with sea turtles, and quanfy the impact of those acvies on
the species; monitor incidental take from U.S. and Mexico fisheries

Nearshore Sediments and Associated Resources

Monitoring/Research Priority

Monitor the presence/absence and concentraons of h ydrocarbons associated with the BP oil
disaster in sediments collected from nearshore subdal ar eas for comparison to baseline data

Monitor the density, abundance, biomass and benthic species associated with nearshore
sediments/communies and dev elop an index of bioc in tegrity or a mulv ariate approach to
measure community impacts of petroleum exposure

Study long-term, chronic or sublethal exposure of benthic organisms to PAHs and oiled
sediments, with emphasis on detecng div ergent gene expression, developmental
abnormalies (e. g., cardiovascular defects in embryonic fish, delayed hatching), or
physiological response (e.g., compromised immunological, life history traits)

Priority Species or Area

Kemp’s ridley

Kemp’s ridley

Kemp’s ridley, loggerhead

Kemp’s ridley, loggerhead

Kemp’s ridley, loggerhead

[3,30,38,39,40,41]

Priority Species or Area

Areas impacted by hydrocarbons associated with the BP
oil disaster

Areas impacted by hydrocarbons associated with the BP
oil disaster and comparable unoiled areas

Coastal fishes, white shrimp, brown shrimp, blue crabs
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Appendix B: Detail of monitoring priorities (continued)

Oyste rs [6,9,42,43,44]

Monitoring/Research Priority

Map the distribuon and ar ea of oyster reefs Gulf-wide to be er manage for sustainable
fisheries, reef rebuilding and restoraon (using , for example, scan sonar to conduct nearshore
habitat mapping)

Consistently and rigorously monitor oyster reefs using standard performance metrics (e.g.,
cultch density, oyster area) to quanfy fishery and ec osystem service changes. This includes
monitoring restoraon pr ogress and effecv eness at historically sampled sites, injured sites,
response sites (e.g., freshwater diversions) and random sites. In many cases, this will require
expanding the number of sites and number of replicate samples across monitoring efforts.
Notes:

1) For metrics, start with the Basic Universal Metrics developed by Bagge et al. (2014): 1. r eef
areal dimensions, 2. reef height, 3. oyster density, 4. oyster size-frequency distribuon, and
adapt or add addional par ameters (e.g., cultch density, oyster abundance) as necessary.

2) A determinaon of the err or of esma on of s tock abundance should precede any
determinaon of the number of sit es and replicates needed. Such a determinaon w ould likely
suggest that indeed the number of sample sites and replicates should be increased.

Monitor environmental condions (e. g., temperature, dissolved oxygen, pH and salinity) near
oyster reefs (The strategic placement of automated environmental monitoring staons in o yster-
growing areas is one strategy.)

Expand efforts to monitor oyster disease occurrence, frequency and distribuon Gulf -wide and
consistently (A Gulf-wide oyster disease monitoring program exists [www.oystersennel.or g]
and should be enhanced not duplicated.)

Monitor oyster fisheries harvest

Submerged Aquatic Vegetaon %"

Monitoring/Research Priority

Conduct aerial imagery surveys of submerged aquac v egetaon and perf orm advanced
imagery analysis to produce a fine-scale submerged aquac v egetaon classific aon ¢ apable of
detecng chang esin submerged aquac v egetaon c overage

Monitor natural recovery of seagrasses scarred by propellers of response vessels by measuring
percent cover and shoot density; assess local reference sites to determine if baseline condions
or background factors (e.g., poor water quality, disease) might affect recovery of injured sites

CHARTING THE GULF

Priority Species or Area

Oyster reefs impacted by the BP oil disaster through
contaminaon or r esponse efforts (as idenfied in the
2012 NRDA Status Update)

Oyster reefs impacted by the BP oil disaster through
contaminaon or r esponse efforts (as idenfied in the
2012 NRDA Status Update)

Oyster reefs impacted by the BP oil disaster through
contaminaon or r esponse efforts (as idenfied in the
2012 NRDA Status Update)

Oyster reefs impacted by the BP oil disaster through
contaminaon or r esponse efforts (as idenfied in the
2012 NRDA Status Update)

Oyster reefs impacted by the BP oil disaster through
contaminaon or r esponse efforts (as idenfied in the
2012 NRDA Status Update)

Priority Species or Area

Halodule wrightii, Thalassia testudinum, Syringodium
filiforme, Halophila engelmannii, Halophila decipiens,
Ruppia maritima

Halodule wrightii, Thalassia testudinum, Syringodium
filiforme, Halophila engelmannii, Halophila decipiens,
Ruppia maritima
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Appendix B: Detail of monitoring priorities (continued)

[3.6,8,9,48,49]

Shallow- and Mid-water Corals

Monitoring/Research Priority Priority Species or Area

Long-term datasets to help quanfy the abundance, dis tribuon, s tatus and trends of Gulf

Species/areas in oiled region of Gulf
corals

Complete habitat mapping (including ground-truthing) in the Gulf of Mexico using high-
resoluon ba thymetric surveys, to document and track distribuon of all ¢ oral reefs and hard-
bo om habitats

Notes:
1) "Emergent rock substrate often supports ‘live-bo om’ communies ¢ onsisng of spong es,
hydroids, corals, and sea whips that can ar act dense fish populaons. These ¢ ommunies, Species/areas in oiled region of Gulf

while common and widespread, are not adequately mapped to permit a detailed
assessment.”(NRDA Status update, 2012).

2) Habitat mapping is not the same type of repeated measurement that is referenced in the
other priories. Ins tead, it is a sustained effort to map these habitats in the Gulf over a long-
term period of me t o fill knowledge gaps. Repeated mapping will be required to document
change in the distribuon and ¢ ondion of ben thic communies and species assemblag es.

Monitor exisng r estoraon pr ojects and compare to results from undamaged coral reefs to
learn about community processes that are important for recovery, such as coral reproducv e
biology, coral recruitment, algal growth, links between coral health/habitat provision and fish
populaons, r esistance to perturbaons, and c oral reef ecosystem resilience

Species/areas in oiled region of Gulf

Monitor key physical and chemical data in real and near-real me a t coral reef sites, including
temperature, salinity, PAR, UV, water clarity, nutrients, and carbon dioxide, to relate
environmental changes with observed responses (Jones et al., 2000), such as coral bleaching,
algal blooms, and disease events

Species/areas in oiled region of Gulf

Flower Garden Banks Naonal Marine Sanctuary ,
Madison-Swanson MPA, Dry Tortugas Naonal P ark and
Pulley Ridge HAPC

Monitor climate change and ocean acidificaon impacts on ¢ oral at sennel sit es to establish
baselines for future events or management acons
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Appendix B: Detail of monitoring priorities (continued)

. 6,9,50,
Shorelines

Monitoring/Research Priority
Monitor shoreline posion and f orm by measuring shoreline erosion, accreon, sub sidence
and sediment elevaon t able

Monitor vegetav e communies (e. g., composion, abundance, div ersity and producvity of
shoreline plant communies)

Monitor spaal in tegrity of shoreline habitats to understand changes in habitat distribuon,
landscape habitat size and type, fragmentaon, ¢ onnecvity , and relav e locaon

Document changes in soil condion (e. g., organic ma er content and biogeochemical
processes including the fate of PAHs)

Monitor addional (non- BP oil disaster) shoreline stressors that could impact rates of recovery,
such as sea level rise, wave energy and the fate and transport of sediment

Monitor interdal in vertebrates for abundance, size distribuons and pr esence of
contaminants (PAH concentraon) as a biologic al indicator of coastal polluon

Priority Species or Area

Oiled/impacted areas from SCAT maps

Forested and herbaceous wetland vegetaon species

Wetlands, uplands, ridges and barrier islands

Oiled/impacted areas from SCAT maps

Oiled/impacted areas from SCAT maps

Coquina clams

. . 2,53,54,55,56
Terrestrial Species ®*%*>%!

Monitoring/Research Priority
Monitor the occurrence, extent and severity of disturbance or diminishment of habitat from oil
disaster response acvies or r  estoraon acons, specific  ally, habitats that are currently or
potenally occupied b vy injured terrestrial species (e.g., diamondback terrapin, American
alligator and beach mice species)
(This priority is addressed under “shorelines,” so not included in the Terrestrial Species gap
analysis)
Gather long-term observaons t o understand demography, distribuon and habit at use of
injured terrestrial species
Monitor habitat changes (e.g., salinity changes from diversions), map and incorporate changes
into management plans
(This priority is addressed under “Shorelines,” so not included in the Terrestrial Species gap
analysis)
Monitor alligator populaons and the number of individuals har vested annually during the
nuisance alligator season, as well as sex and size of harvested individuals
Monitor long-term status and trends of terrestrial arthropod populaons in oiled mar shes

CHARTING THE GULF

Priority Species or Area

Beach mice species, American alligator, diamondback
terrapin

Beach mice species, American alligator, diamondback
terrapin

Beach mice species, American alligator, diamondback
terrapin

American alligator

Ants, crickets and spiders
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APPENDIX C: EXPANDED GAP DESCRIPTIONS

Monitoring/Research Priority

Monitor deep-water habitat use
by mobile fauna including larger
fish species

Map the distribuon, s tructure
and condion of deep-w ater
communies

Establish long-term monitoring
studies of deep-water
communies t o further
understand the vulnerability and
recovery trajectories of these
communies t o/from
disturbance including exposure
to petroleum hydrocarbons

Monitor deep-sea microbial
community structure to

understand the fate and effect of

dispersant compounds in the
environment

General Gaps- Species
N/A

N/A

N/A

N/A

General Gaps- Space
Full gap. No Gulf-wide efforts address this priority.
Only localized monitoring of mobile fauna use of
deep-water habitats is occurring. The SERPENT
program opportunisc ally documents occurrences
of mobile fauna near oil and gas infrastructure;
however, this type of qualitav e datais not
sufficient to understand status and trends of
organisms.

Paral g ap. Isolated mapping efforts have
documented the distribuon of some deep-w ater
communies; ho wever, there is no Gulf-wide
comprehensive coverage to be able to characterize
the status and changes in deep-water

communies.

Paral g ap. No Gulf-wide efforts exist to address
this priority; however, there are small areas in the
Gulf in which repeated monitoring of deep-water
communies has occurr ed. Specific efforts have
focused on sediment bacteria, small pros ts and
metazoans. In addion, monit oring efforts have
been inia ted post-BP oil disaster both for NRDA
and other programs that will capture many
priories. A t the me of public aon, man y of
these studies were either not available to the
public or did not span at least five years.

Full gap. No monitoring of deep-water microbial
communies is occurring an ywhere in the Gulf.

Deep-water Communities

General Gaps- Time
Full gap. No sustained long-term monitoring of
mobile fauna use of deep-water habitats is
occurring. The SERPENT program operates
opportunisc ally when ROVs are not being used
for oil and gas purposes; however, this type of
qualitav e data is not sufficient to understand
status and trends of these organisms.

Paral g ap. Monitoring efforts have been
opportunisc and in termi ent. There have been
limited opportunies t o characterize the condion
of deep-water communies o ver me.

Full gap. No sustained long-term monitoring
efforts document all deep-water communies' lif e
stages or seasons.

Full gap. No sustained long-term monitoring of
deep-water microbial communies is occurring.
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Appendix C: Detail of gap explanations (continued)

Water Column and Invertebrates

Monitoring/Research Priority

Mesopelagic and bathypelagic
community composion a tindex
sites near depth zone of well
blowout

Zooplankton densies in oil
disaster impact zone to detect
changes in base of food chain as
indicator of recovering marine
fish populaons

Monitor mysid and copepod
species composion in ar eas of
suspected oiling and test
individuals for chronic
hydrocarbon exposure as a
bioindicator of residual oil and a
proxy for the recovery of
predatory fish species

Densies of g elanous
zooplankton and water column
feeders

CHARTING THE GULF

General Gaps- Species

Full gap. No monitoring of mesopelagic
and bathypelagic communies.

Paral g ap. Copepods underrepresented
due to sampling gear limitaons,
parcularly mesh siz e.

Full gap. Copepods and mysid shrimp
underrepresented due to sampling gear
limitaons. No t esng of h ydrocarbon
exposure in long-term efforts.

Full gap. Net-based gear not opmiz ed for
sampling delicate, gelanous or ganisms.

General Gaps- Space
Full gap. No monitoring at mesopelagic
and bathypelagic depths.

Paral g ap. Areas deeper than epipelagic
zone (>200m depth).

Paral g ap. Areas deeper than epipelagic
zone (>200m depth) and all areas for
tesng h ydrocarbon exposure through
long-term efforts.

Full gap. No sampling in Gulf designed to
target delicate, gelanous or ganisms.

General Gaps- Time

Full gap. No monitoring at mesopelagic
and bathypelagic depths.

Paral g ap. Less sampling during summer
and winter seasons.

Paral g ap. Less sampling during summer
and winter seasons.

Full gap. No sampling designed to target
delicate, gelanous or ganisms.
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Monitoring/Research Priority

Monitor avian species spaal use
of habitat types to understand
the importance of specific
habitats to local bird populaons

Idenfy species-specific

stressors, develop measures of
health (e.g., producvity) and
gather informaon on s tressors
and the health of individuals and
populaons. (especially f or those
species affected by the BP oil
disaster or oil and gas acvies

or those that are of conservaon
concern)

Monitoring abundance, density,
and distribuon of bir d
populaons of species impact ed
by the BP oil disaster

Idenfy and monit or key
ecosystem variables (e.g., prey
density, availability of roost sites,
and distance among high quality
sites), ecosystem drivers and
their respecv e impacts on avian
populaons and species’ habit at
use of the region

Appendix C: Detail of gap explanations (continued)

General Gaps- Species
Full gap. No monitoring of spaal use of
habitat types for priority species is
occurring.

Full gap. Monitoring of species-specific
stressors is limited or absent for priority
species. NRDA monitoring may provide
this type of monitoring for priority species
exposed to oil.

Full gap. Monitoring of northern gannet
abundance, density and distribuon is not
occurring, and lile f or common loons;
therefore, not all priority species are
monitored.

Full gap. Monitoring of ecosystem
variables and drivers is not occurring for
all priority bird species.

General Gaps- Space
Full gap. No long-term monitoring
targeng spa al use of habit at types is
occurring anywhere in the Gulf.

Paral g ap. The Florida Park Service
District One shorebird surveys are the only
long-term monitoring efforts that focus on
species-specific stressor tracking;
however, efforts cover disturbance for
only five Gulf species (snowy plover,
Wilson's plover, American oystercatcher,
least tern and black skimmer) and do not
measure indicators of health.

Paral g ap. Monitoring is occurring for
colonial wading birds and shorebirds
around the Gulf, but pelagic bird
monitoring is not occurring.

Paral g ap. Very few monitoring efforts are
targeng ec osystem variables and drivers
for birds. The Monitoring Avian
Producvity and Sur vivorship Program
monitors songbird vital rates and
environmental condions a t a few long-
term sites around the Gulf, and the
Everglades wading bird monitoring efforts
tracks annual precipitaon tr ends in
addion t o wading bird monitoring;
however, these efforts are limited in

spaal e xtent and across ecosystem
variables.

General Gaps- Time
Full gap. No long-term monitoring
targeng spa al use of habit at types is
occurring at any me during they ear.

Paral g ap. Although very few efforts
collect this type of informaon, the one
that does gathers sufficient informaont o
track disturbance through all seasons for
the five species (snowy plover, Wilson's
plover, American oystercatcher, least tern
and black skimmer) monitored.

No gap. Exisng monit oring of priority
colonial wading birds and shorebirds is
occurring, and exisng sur veys are
repeated during all seasons.

No gap. The few programs that meet this
priority do gather informaon t o track the
status and trends of species and targeted
ecosystem variables.
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Monitoring/Research Priority

Observe and assess stranded
mammals

Monitor abundance and
distribuon of marine mammal
stocks in nearshore (coastal and
bay/sound/estuary) waters
(<200m)

Monitor abundance and
distribuon of marine mammal
stocks in offshore waters
(>200m)

Determine stock structure of
marine mammal populaons

Assess populaon demogr aphics
and reproducv e rates

Assess habitat use

Monitor bycatch and
interacons in U .S. Gulf
commercial and recreaonal
fisheries

Appendix C: Detail of gap explanations (continued)

Marine Mammals

General Gaps- Species

Paral g ap. Very limited response capacity
for all species.

Paral g ap. Monitoring occurring for all
priority species but is very limited, and
there are no sustained efforts for species
such as Atlanc spo  ed dolphins when
they move into offshore areas.

Paral g ap. A majority of survey effort has
been visual assessments; therefore crypc
species, such as beaked whales, are
historically under-represented.

Full gap. Status and trends not possible for
most bolenose dolphin s tocks and all
Bryde's and sperm whales.

Paral g ap. Very limited sustained
demographic monitoring.

Full gap. No sustained monitoring to
assess full suite of habitats used for any
species.

Paral g ap. All species potenally det ected
by observers on commercial fishing
vessels, but no means of documenng
bolenose dolphin in teracon on priv ate
recreaonal fishing boa ts and for-hire
vessels.

General Gaps- Space
Paral g ap. Lowest response capacity in
offshore waters as well as Texas Coastal
Bend, western Louisiana, Big Bend of
Florida, southeast Florida and Mexico.
Paral g ap. Sustained monitoring occurs
only in Sarasota Bay, Mississippi Sound
and from 1992-2001 in southeast Florida.

Paral g ap. Data limited by detecon

range of 5 exisng passiv e acousc sur vey
staons in the northern Gulf and ship-
based visual survey transects of SEAMAP
icthyoplankton sampling in pelagic waters
during 1991-2001 sampling period.

Paral g ap. Monitoring isolated to
Mississippi Sound and Sarasota Bay,
therefore, a Gulf-wide assessment of stock
structure is not possible.

Paral g ap. No Gulf-wide status and trends
possible with lack of sustained monitoring
beyond survey areas in Mississippi Sound
and Sarasota Bay.

Full gap. No sustained monitoring to
assess full suite of habitats used beyond
survey areas in Mississippi Sound and
Sarasota Bay.

Paral g ap. Observer coverage is low
across all fisheries of federal waters, lower
on vessels permi ed for state waters and
no coverage on private recreaonal fishing
boats and for-hire vessels. Observer
coverage is unknown for vessels in
Mexican fishery, but expected to be lower
than U.S. waters.

General Gaps- Time
Paral g ap. Volunteer response is
opportunisc and v aries depending on
availability of resources and trained staff.

No gap. For nearly all species assessed
through currently exisng pr ograms, all
seasons and life stages are potenally
documented during the few currently
exisng sur veys.

No gap. For nearly all species assessed
through currently exisng pr ogrames, all
seasons and life stages are potenally
documented during the single currently
exisng sur vey.

No gap. For nearly all species assessed
through currently exisng pr ograms, all
seasons and life stages are potenally
documented during the few currently
exisng sur veys.

No gap. For nearly all species assessed
through currently exisng pr ograms, all
seasons and life stages are potenally
documented during the few currently
exisng sur veys.

Full gap. No sustained monitoring to
assess full suite of habitats used during
any season or life stage.

Paral g ap. Very limited coverage of
observers on fishing vessels annually,
during all seasons, and none on private
vessels.
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Appendix C: Detail of gap explanations (continued)

Monitoring/Research Priority

Sampling fish eggs, larvae and
adults for presence of PAH
metabolites and determine
toxicity effects of PAH exposure*

Changes in migratory behavior
and life history parameters

Nearshore and offshore fishery-
independent sampling of larvae,
juvenile and adults to detect
persistent differences in fish
populaon dynamics, fish
community structure or trophic
effects of the oil disaster

Regional mapping of nursery
grounds and benthic essenal
fish habitats that may have been
impacted by oil/dispersants

General Gaps- Species
Full gap. No status and trends possible
with lack of sustained monitoring of PAH
levels.

Paral g ap. There are no fishery
independent monitoring efforts that target
the pelagic priority species, with the
excepon of limit ed ichthyoplankton life
stage sampling. Landings data from fishery-
dependent surveys supplement

informaon on these species but ar e
limited by inherent bias from non-random
fishery selecvity .

Paral g ap. There are no monitoring
efforts that target the pelagic priority
species, with the excepon of limit ed
ichthyoplankton life stages.

Paral g ap. Very limited high resoluon
benthic habitat mapping efforts that
support more discrete delineaon of the
inial mosaic of essen al fish habit at are
occuring. The exisng spar se efforts target
reef habitats.

* Toxicity effects from lab studies are required to understand impact from PAH exposure

General Gaps- Space
Paral g ap. There is a single effort that
monitors PAH levels in coastal sharks of
the north-central Gulf. There are no other
known sustained surveys.

Paral g ap. Area of lowest sustained
fishery independent effort is in pelagic
waters relav e to coastal bays and
estuaries. Fishery dependent surveys of
pelagic fishing acvity supplemen t
informaon on pelagic w aters, but are
limited by inherent bias from non-random
fishery selecvity .

Paral g ap. Sampling is lowest in pelagic
waters, with more effort in state coastal
waters sampled.

Paral g ap. No sustained efforts of
connen tal slope and abyssal benthic
habitats. Very limited habitat mapping
efforts are conducted across the
connen tal shelf, targeng har dbo om
reef habitats.

General Gaps- Time
Paral g ap. No status and trends possible
with lack of sustained monitoring of PAH
levels.

Paral g ap. No pelagic ichthyoplankton
surveys in summer or shrimp/groundfish
surveys in spring and summer of
connen tal shelf waters.

Paral g ap. No pelagic ichthyoplankton
surveys in summer or shrimp/groundfish
surveys in spring and summer of
connen tal shelf waters.

Paral g ap. Mapping acviesar e
occurring but they are intermi ent with
limited opportunies t o provide
assessment of habitat extent and

condion with r epeat delineaon thr ough
me.
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Appendix C: Detail of gap explanations (continued)

Sea Turtles

Monitoring/Research Priority

Connue or e xpand evaluaon
efforts at nesng beachesin U .S.

Monitor neophyte (first-me)
nesters

Assess reproducon and
potenal e xposure effects of oil

Idenfy import ant foraging,
breeding, inter-nesng and
migratory habitats

Monitor incidental take from U.S.
and Mexico fisheries

CHARTING THE GULF

General Gaps- Species

No gap. Nesng acvity of all species is
monitored with exisng sur veys.

No gap. Primary nesng beach in U .S.
conducts saturaon t agging.

Full gap. No sustained assessment outside
of NRDA.

No gap. Exisng e fforts monitor both
priority species.

No gap. All species potenally det ected by
observers on fishing vessels or from
fishery surveys.

General Gaps- Space
Paral g ap. Data primarily derived from
volunteer capacity, which depends on
availability of resources and trained staff
at nesng beaches.

Paral g ap. Neophyte effort is
concentrated at Padre Island Naonal
Seashore, Dry Tortugas Naonal P ark, and
in Florida at Keewaydin Island and Cape
San Blas.

Full gap. No sustained assessment outside
of NRDA.

Paral g ap. Assessment is limited to
nesng f emales from 2 Texas beaches and
3 Florida beaches, and in-water areas from
5 Florida sites, 1 Alabama site and another
in Mississippi.

Paral g ap. Observer coverage is low
across all fisheries of federal waters, lower
on vessels permi ed for state waters and
no coverage on private recreaonal fishing
boats and for-hire vessels. Observer
coverage is unknown for vessels in
Mexican fishery, but expected to be lower
than U.S. waters.

General Gaps- Time
Paral g ap. Nest surveys and evaluaons
may be limited by volunteer and staff
resources on nesng beaches thr oughout
nesng season.

Paral g ap. Effort varies throughout
nesng season a t some locaons tha ttag
nesng f emales during short, discrete
segments for research and monitoring
projects.

Full gap. No sustained assessment outside
of NRDA.

Paral g ap. There is much less tagging
effort outside of nesng season f or
tracking habitat use.

Paral g ap. Very limited coverage of
observers on fishing vessels annually,
during all seasons.
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Appendix C: Detail of gap explanations (continued)

Nearshore Sediments and Associated Resources

Monitoring/Research Priority
N/A

Hydrocarbons in sediments
collected from nearshore
subdal ar eas for comparison to
baseline data

General Gaps- Species

No gap. All benthic and epibenthic

Monitor benthic and epibenthic
species associated with
nearshore sediments/
communies and dev elop

mulv ariate approach to
measure community impacts of
hydrocarbon exposure

Exposure of benthic organisms to
PAHs and oiled sediments, with
emphasis on detecng div ergent
gene expression, developmental
abnormalies or ph ysiological
response

ssue.

macroinvertebrate species are potenally
detected in areas sampled.

Full gap. No species are assessed for
physiological, developmental or genec
responses to hydrocarbon exposure
beyond contaminant presence in bodily

General Gaps- Space
Paral g ap. The sampling locaons ar e
very sparse across the northern Gulf.

No gap. All major estuaries and bays have
been sampled by exisng , downscaled or
terminated programs.

Full gap. There are no monitoring efforts in
the region that assess for physiological,
developmental or genecr esponses to
hydrocarbon exposure beyond
contaminant presence in bodily ssue.

General Gaps- Time
Paral g ap. Most sediment toxicity
monitoring programs have been
downscaled in recent years; others have
been acv e naon wide for many years but
are short-term, intensive studies at the
project site level.

Paral g ap. Monitoring programs that
assess benthic community assemblages
either do not resample areas or the return
interval is too long to track exposure from
acute impacts.

Full gap. There have not been monitoring
efforts in the region that assessed for
physiological, developmental or genec
responses to hydrocarbon exposure
beyond contaminant presence in bodily
ssue.
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Appendix C: Detail of gap explanations (continued)

Monitoring/Research Priority General Gaps- Species General Gaps- Space General Gaps- Time

N/A
Map the distribuon and ar ea of

oyster reefs Gulf-wide

Monitor oyster reefs using N/A
standard metrics to consistently
and rigorously monitor oyster
reefs at historically sampled sites,
injured sites, response sites and
random sites

N/A
Monitor environmental
condions (e. g., temperature,

dissolved oxygen and salinity)
near oyster reefs

N/A

Monitor oyster disease
occurrence, frequency and
distribuon Gulf -wide and
consistently

N/A

Monitor oyster fisheries harvest

Paral g ap. Although mapping exists in parts of all
Gulf states, there are no comprehensive and
consistent mapping efforts Gulf-wide.

Full gap. There are no established standard
monitoring metrics or protocols for oysters Gulf-
wide. Some parameters, such as oyster
abundance, are measured in all Gulf states;
however, the methods by which measurements
are made are not standardized.

Paral g ap. Key environmental condions ar e not
monitored across oyster sites in the Gulf. While
temperature and salinity are consistently
monitored at oyster sites across all Gulf states,
monitoring of pH and dissolved oxygen is a gap at
many known oyster sites in Louisiana, Alabama
and Mississippi.

Paral g ap. Gaps exist across all five Gulf states for
oyster disease monitoring. The oyster sennel
network monitors oyster disease at 18 sites across
the Gulf, and Alabama conducts fishery-
independent monitoring; however, this leaves
large gaps across Gulf oyster reefs. Specifically,
gaps exist at impacted sites along the Louisiana
coast landward of Chandeleur Sound to the
Mississippi state line, coastal Mississippi outside
of one site near Bay St. Louis, and in coastal
Florida from Pensacola to Apalachicola.

No gap. Oyster fisheries harvest is monitored at
sites across all Gulf states.

* There are no sustained mapping efforts to map the distribution and area of oyster reefs Gulf-wide. However, once these parameters are
established, the frequency with which mapping efforts will need to be repeated should be determined by the desired goals.

CHARTING THE GULF

Paral g ap. There are gaps in consistent mapping
across the Gulf due to the date and frequency
with which reefs have been mapped.*

Full gap. There are no sustained standardized
monitoring metrics for oysters in the Gulf that
capture all of these parameters. Some metrics are
captured on a sustained and reoccurring schedule;
however, there are no standardized metrics across
programs.

No gap. Monitoring of environmental condions
occurs at least quarterly, and often more
frequently at established monitoring efforts. This is
sufficient to track status and trends; however,
expanding monitoring to more sites based on a
stas ¢ al design would add value.

Paral g ap. Monitoring is intermi ent and
opportunisc a t established sites, which leaves
gaps throughout the year and across numerous
years.

No gap. Oyster harvest is monitored during

me frames relevant to harvest and is sufficient to
track the status and trends of oyster fisheries
harvest.
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Appendix C: Detail of gap explanations (continued)

Submerged Aquatic Vegetaon

Monitoring/Research Priority

Conduct aerial surveys of
submerged aquacv egetaont o
detect changes in coverage.

Monitor seagrass percent cover
and shoot density to track
natural recovery from physical
damage

77

General Gaps- Species

No gap. All species are potenally
surveyed by exisng aerial sur veys.

No gap. All seagrass species are potenally
monitored by exisng per cent cover and
shoot density monitoring efforts.

General Gaps- Space

Paral g ap. Gaps in seagrass aerial surveys
occur in Texas, Louisiana, Mississippi,
Alabama and in Florida in the following
areas: between Cape Romano and Key
West, between Anclote Key and Cedar
Keys, and from the Suwannee River to
Alligator Point. Short-term monitoring has
occurred in Texas in Corpus Chris, in
Copano, Aransas, Nueces, and Redfish
bays, and from Upper Laguna Madre to
Lower Laguna Madre.

Paral g ap. Gaps in monitoring of seagrass
cover and density occur throughout Texas
and in Florida in the following areas: from
Perdido Bay to Choctawhatchee Bay, in
Waccasassa Bay, in the southern Springs
Coast, in porons of the inshor e Ten
Thousand Islands, in Volusia County, and
in large areas offshore of Florida’s Big
Bend and the Ten Thousand Islands.

General Gaps- Time

Paral g ap. All but one of the monitoring
efforts has gaps in me. The fr equency
with which monitoring should occur is
based on recommendaons made b y the
Florida Seagrass Integrated Mapping and
Monitoring program that aerial surveys be
conducted at least every six years to track
status and trends of seagrass beds. The
one excepon is the Sar asota Bay effort,
which repeats aerial surveys every two
years.

No gap. Exisng monit oring surveys are
sufficient to track the status and trends of
submerged aquac v egetaon ar eas.
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Appendix C: Detail of gap explanations (continued)

Shallow- and Mid-water Corals

Monitoring/Research Priority

Quanfy s tatus and trends of
Gulf corals

High-resoluon habit at mapping
to document and track
distribuon of ¢ oral and hard-
bo om habitats*

Monitor community processes at
exisng r estoraon pr ojects and
compare trends to undamaged
coral reefs

Monitor full suite of key physical
and chemical data to relate
environmental changes with
observed responses, such as
coral bleaching, algal blooms and
disease events

Monitor climate change and
ocean acidificaon impacts on
coral at sennel sit es to establish
baselines for future events or
management acons

General Gaps- Species
N/A

N/A

N/A

N/A

N/A

General Gaps- Space
Paral g ap. Representav e coral sites outside the
Flower Garden Banks and Florida Keys naonal
marine sanctuaries are not surveyed.

Paral g ap. There are limited sustained mapping
efforts to document and track coral or hard

bo om habitat distribuon outside of es tablished
sites in the Flower Garden Banks and Florida Keys
naonal marine sanctuaries.

Paral g ap. There is limited integraon of
protocols for monitoring community processes
across sites. Representav e coral reefs that exist
outside the Flower Garden Banks and Florida Keys
naonal marine sanctuaries or the marine
protected area survey locaons: Madison-
Swanson, Steamboat Lumps, The Edges, Twin
Ridges and Northern Banks.

Full gap. No sustained monitoring of a full suite of

key physical and chemical parameters beyond the

study sites of the Flower Garden Banks and Florida
Keys naonal marine sanctuaries.

Paral g ap. Very limited sustained monitoring of
metrics tracking climate change and ocean
acidificaon outside the Florida K eys Reef Tract.
An integrated sennel sit e program does not
currently exist.

General Gaps- Time
No gap. Exisng annual monit oring surveys at the
Flower Garden Banks and Florida Keys naonal
marine sanctuaries remain acv e.

Paral g ap. Monitoring efforts have been
opportunisc and in termi ent. There have been
limited opportunies t o document and track
distribuon of priority ¢ oral communies thr ough
me.

Paral g ap. Several long-term surveys have been
terminated at potenal r eference sites: St. Joseph
Bay Aquac P reserve, Pulley Ridge, Madison-
Swanson, Steamboat Lumps, The Edges, Twin
Ridges and Northern Banks.

Full gap. No sustained monitoring of full suite of
key physical and chemical parameters beyond
temperature. **

Full gap. While limited biannual monitoring along
the Florida Keys Reef Tract remain acv e, thereis
an absence of an integrated sennel sit e program
to establish consistent baseline condions.

* Habitat mapping is not the same type of repeated measurement that is referenced in the other priorities. Instead, it is a sustained effort to map these habitats in the Gulf over a long-term period of time
tofillknowledge gaps. Repeated mapping will be required to document change in the distribution and condition of benthic communities and species assemblages.

CHARTING THE GULF

** Temperature is the only physical parameter measured continuously at select sites.
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Appendix C: Detail of gap explanations (continued)

Shorelines

General Gaps- Species
N/A

Monitoring/Research Priority

Monitor shoreline posion and
form

No gap. Exisng monit oring
programs monitor both forested
and herbaceous wetland
vegetaon species.

Monitor vegetav e communies

: ) ) N/A
Monitor spaal in tegrity of
shoreline habitats
N/A
Document changes in soil
condion (specific ally related to
PAHs)
N/A

Monitor addional shor eline
stressors that could impact rates
of recovery

Full gap. No long-term monitoring
Monitor interdal in vertebrates of coquina clams is occurring.
as a biological indicator of

coastal polluon

General Gaps- Space
Paral g ap. Although elevaon and
topography are monitored around the Gulf,
there appear to be gaps in areas landward of
barrier islands in Mississippi and Alabama and
in Texas for some ecological processes (e.g.,
accreon and er osion).
Paral g ap. Gaps in monitoring occur along
the coasts of Texas, Mississippi, Alabama east
of Mobile Bay and along the Florida
Panhandle.
No gap. At a coarse scale exisng r emote
sensing programs and associated classificaon
programs cover all Gulf shoreline habitats.
Paral g ap. The Louisiana Coastwide Reference
Monitoring System monitors soil condion in
Louisiana, and the USGS Barrier Island
Evoluon P roject monitors sediment of barrier
islands in the northern Gulf. However, PAH
presence and impacts are not idenfied as
monitoring targets. Therefore, gaps exist along
the coast of Texas for all soil condion
monitoring, and along Louisiana, Mississippi,
Alabama & Florida for monitoring PAH
presence and effects.
Paral g ap. Barrier islands are monitored along
the coast of Louisiana, Mississippi, Alabama &
Florida. Gaps in stressor monitoring occur
along the coast of Texas and in areas landward
of barrier islands in Mississippi and Alabama.

Paral g ap. Only the Mussel Watch program
captures this priority. Gaps exist in areas not
monitored through Mussel Watch, such as in
the Big Bend region of Florida and the Texas
Coastal Bend.

General Gaps- Time
Paral g ap. There are gaps throughout the year
because exisng sus tained monitoring efforts
occur annually. This monitoring schedule does
not capture seasonal changes.

No gap. Exisng monit oring efforts capture
seasonality and complement each otherin a
way that fills inter-annual variaon.

No gap. Exisng Landsa t scans provide data to
monitor shoreline land cover type at an
interval of every 16 days.

No gap. The exisng Louisiana Coas twide
Reference Monitoring System monitors
sediment biannually, which captures seasonal
trends and is based on a stas ¢ ally designed
monitoring schedule.

No gap. Monitoring frequency varies across
efforts from annually, quarterly or biannually.
This wide range of sampling frequency will
capture trends across seasons.

Full gap. Long-term monitoring was occurring
through Mussel Watch; however, these
sampling staons w ere terminated in 2015.
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Appendix C: Detail of gap explanations (continued)

Terrestrial Species

Monitoring/Research Priority

Gather long-term observaons t o
understand demography,
distribuon and habit at use of
injured terrestrial species

Monitor alligator populaons

and the number of individuals
harvested annually, including
nuisance alligators, as well as sex
and size of harvested individuals

Monitor long-term status and
trends of terrestrial arthropod
populaons in oiled mar shes to
understand trophic interacons
and shifts

CHARTING THE GULF

General Gaps- Species
No gap. All priority species have some
level of long-term monitoring; however,
monitoring is not sufficient to assess
status and trends of diamond back
terrapins. For the beach mice species, the
details of exisng monit oring efforts are
unknown, so the adequacy of these
efforts is also unknown.

No gap. The priority species, American
alligator, is monitored to meet this priority.

Full gap. There are no efforts that meet
this need. Preliminary monitoring has
been conducted by Dr. Linda Hooper-Bui
at LSU in some Louisiana oiled marshes.

General Gaps- Space
Full gap. There are no Gulf-wide efforts to
monitor terrestrial species. No sustained
monitoring exists Gulf-wide, and status
and trend assessments are not possible for
terrestrial species in many areas of the
Gulf.

No gap. American alligators are monitored
in all Gulf states including areas with
harvest; however, the details of the
monitoring efforts in Alabama are
unknown.

Paral g ap. There are no Gulf-wide efforts
to monitor terrestrial arthropod species;
however, limited short-term monitoring is
occurring in some oiled marshes in
Louisiana.

General Gaps- Time
Paral g ap. There are limited monitoring
efforts that collect data on terrestrial
species for all seasons and life stages.
Sustained sampling is limited for terrestrial
species, and important trends in
seasonality are missed from current
sampling.

Paral g ap. Important trends in seasonality
for American alligators are missed from
current sampling.

Full gap. There are no efforts that monitor
all seasons or life stages of terrestrial
arthropods.
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APPENDIX D: A SUBSET OF LONG-TERM MONITORING EFFORTS IN THE GULF OF MEXICO
" DERIVED FROM FULL INVENTORY

Field definitions

ID: The database reference number (simple integer format). Please note, the numbers are not the count of programs and are not
necessarily listed in sequential order. They are cataloged in the order they were identified.

Monitoring Program or Effort Name: The reference name assigned to the monitoring activity in the database.

Summary: General reference category of parameters monitored by the program.

Start-End Years: The year an aspect of the monitoring activity was initiated and the year the program was concluded or no longer active.

Monitoring Program or Effort Name Summary Start-End Years

Atlantic Oceanographic and Meteorological Laboratory (AOML) South Florida

1 . Currents 1995- 2012
Program Drifting Buoys
) Atlantic Oceanographic and Meteorological Laboratory (AOML) South Florida T, Sl e EUiE  SSEE A6
Program Moored Instrument Array
3 Atlantic Oceanographic and Meteorological Laboratory (AOML) South Florida Water chemistry 1995- 2012
Program Synoptic Shipboard Surveys
4 Argos S(_ea surface Yariables, cur.rents, 2001- Current
biogeochemical observations
5 National Data Buoy Center Sea surface variables 1967- Current
6 National Water Level Observation Network Currents, sea surface variables 1812- Current
7 National Water Information System Flow rates, water levels, water quality, Undetermined- Current
water use
8 United States Army Corp of Engineers Water Levels of Rivers and Lakes Flow rates, water levels, water quality mid-1800s- Current
9 Sea-Viewing Wide Field-of-View Sensor (SeaWiFS) Water quality 1997- 2010
10 Ocean Color Monitor Ocean color 2009- 2014
11 Envisat Sea surface variables 2002- 2012
1 Aqua Atmosphere, sea surface variables, 9000- Current
ocean color
13 Aquarius Sea surface variables 2011- 2015
Land and ocean imagery, atmos-phere,
14 Visible Infrared Imaging Radiometer Suite (VIIRS) land and sea surface variables, ocean 2011- Current
color
15 Ocean Surface Topography Mission/JASON-2 Sea surface variables 2008- Current
16 Quick Sca erometer (QuikSCAT) Wind 1999- Current
17 JASON-1 Sea surface variables, circulation 2001- 2013
18 Landsat-7 Landcover 1999- Current
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Appendix D: Inventory of Long-term Monitoring Projects (continued)

ID Monitoring Program or Effort Name Summary Start-End Years
19 Landsat Data Continuity Mission/Landsat-8 Landcover 2013- Current
Polar Orbiting Environmental Satellites, Initial Joint Polar-Orbiting Operaonal Sea surface variables, water quality, 1978- Current
Satellite atmosphere
System

Winds, sea surface variables, water
quality, algal blooms, atmosphere
Atmosphere, sea surface variables,

21 Oceansat-1 2009- 2014

22 Geostationary Operational Environmental Satellite (GOES)- East 1975- Current

land, sun
)3 Un|v§r5|tcy of Southern Mississippi High Frequency Coastal Ocean Dynamics o — 5007- Current
Applications Radar (CODAR)
)4 University of South Florida Coastal Ocean Monitoring and Prediction System Currents Undetermined- Current

High Frequency Coastal Ocean Dynamics Applications Radar (CODAR)
25 University of Miami/Rosenstiel School of Marine and Currents Undetermined- Current
Atmospheric Science High Frequency Wave Radar (WERA)
National Institute for Undersea Science and Technology (NIUST) Seafloor

26 Deep-sea vent science 2003- Current
Hydrates Research Observatory

27 Mobile Bay Environmental Monitoring Weather, water quality 2003- Current

30 Coastal Bird Survey Bird counts 2010- Current
Shark lati | t

32 Gulf of Mexico States Shark Pupping and Nursery Area (GULFSPAN) alr't population ecology, water 2003- 2007
quality

34 Trip Interview Program Marine catch and bycatch 1983- Current

Marine fishery catch, effort, and

35 Gulf of Mexico Fisheries Information Network (GulfFIN) Biological Sampling L 2002- Current
participation
37 Menhaden Captains Daily Fishing Report and Dockside Assessments Marine catch and bycatch 1964- Current
39 Shrimp Observer Program Marine harvest and bycatch 1992- Current
40 Bo om Longline Observer Program Marine harvest and bycatch 1994- Current
41 Gillnet Observer Program Marine harvest and bycatch 1993- Current
42 Gulf of Mexico Vertical Line Observer Program Marine harvest and bycatch 2006- Current
46 Large Pelagic Logbooks Marine harvest and bycatch 1986- Current
50 Florida Dealer Trip Ticket Reports Commercial marine catch and 1984- Current
bycatch
51 Alabama Dealer Trip Ticket Reports Commercial marine catch and 2001- Current
bycatch
T - C ial i tch and
52 Mississippi Dealer Trip Ticket Reports ommercial marine caten an 2003- Current
bycatch
- - Commercial marine catch and
53 Louisiana Dealer Trip Ticket Reports bycatch 1999- Current
ycatc
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Appendix D: Inventory of Long-term Monitoring Projects (continued)

ID Monitoring Program or Effort Name Summary Start-End Years

54 Texas Dealer Trip Ticket Reports Commercial marine catch and 1986- Current
bycatch

56 Marine Recreational Information Program (MRIP) Marine recreational catch and effort ~ 1979- Current

Gulf of Mexico Fisheries Information Network (GulfFIN) Head Boat Port

57 ) Marine recreational catch and effort ~ 1986- Current

Sampling
) Mari tional catch and
58 Marine Sport Harvest Program (Creel Surveys) arine recreational cateh an 1974- Current
bycatch

60 Southeast Area M(?n|tor|ng andIAssessment Program (SEAMAP)- Gulf of Mexico Marine fisheries, environmental 1981- Current
Fall & Summer Shrimp/Groundfish Survey

61 Southe-ast Area I\/Iiomtormg and Assessment Program (SEAMAP)- Gulf of Mexico Marine fisheries 1981- Current
Fall, Winter & Spring Plankton Survey

62 Southgast Area Monitoring and Assessment Program (SEAMAP)- Gulf of Mexico Marine fisheries 1992- Current
Reef Fish Survey

63 Sout.heast Area Monitoring ar7d Assessment Program (SEAMAP) - Gulf of Marine fisheries, environmental data  2008- Current
Mexico Inshore Bo om Longline Survey

64 Southeast Area Monitoring and Assessment Program (SEAMAP) - Gulf of Marine fisheries 9010- Current

Mexico Vertical Longline Survey
65 Texas Parks and Wildlife Department Fishery Independent Sampling Marine fisheries, water quality 1975- Current
Mississippi Department of Marine Resources and Gulf Coast Research

67 ) ) Marine fisheries 1974- Current
Laboratory Fishery Independent Sampling
69 FIor@a F.ISh and W|Idl|fe Conservation Commission Fishery Independent Marine fisheries, water quality 1989- Current
Monitoring Estuarine Surveys
70 Fisheries Oceanography of Coastal Alabama Marine fisheries 2004- 2015
71 National Wetland Inventory Wetland distribution 1974- Current
73 Marine Mammal Health and Stranding Response Program Marine mammal stranding 1992- Current
81 Sarasota Dolphin Research Program Dolphmvphoto—|dent|ﬁc§on, . 1970- Current
population ecology, radio tracking
h A Monitori A P EAMAP)- Plank
87 Sout <'east rea Monitoring and Assessment Program (S )- Plankton Plankton ecology 1991- 2001
Sampling
91 Texas Observatory for Algal Succession Time-series Phytoplankton bloom potential 2008- Current
Phytoplankton bloom potential, water

92 Southwest Florida Red Tide Program Undetermined- Undetermined

quality
Phytoplankton bloom potential, water

95 Harmful Algal Bloom Marine Observation Network ) ) 2000- Current
quality, currents, wind

102 National Status and Trends Mussel Watch Bivalve health 1986- 2010

104 National Listing of Fish Advisories Fish advisories 1993- Current
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Appendix D: Inventory of Long-term Monitoring Projects (continued)

ID

115

116
117

118

119

120

121
122
125

129

131
132
135
136
137

138

140
144

151

165

166
167
169

Monitoring Program or Effort Name

Environmental Monitoring Assessment Program

Hypoxia in the Northern Gulf of Mexico
Mechanisms Controlling Hypoxia Project

National Aquatic Resource Surveys National Coastal Assessment

National Status and Trends Bioeffects program

National Water Quality Assessment

Louisiana Ambient Surface Water Quality Monitoring

Dauphin Island Sea Laboratory Seagrass Monitoring

Monitoring Polycyclic Aromatic Hydrocarbons in Coastal Sharks
Apalachicola National Estuarine Research Reserve Juvenile Fish and Benthic
Macroinvertebrate Monitoring

Long-term Monitoring of the East and West Flower Garden Banks

St. Joseph Bay Coral Monitoring

Florida Keys National Marine Sanctuary Seagrass Monitoring Project
Population Status of Elkhorn Coral

Texas Stream Team

Seasonal Variation in Nutrients and Microalgal Community Composition

Dauphin Island Sea Laboratory Environmental Monitoring
Oyster Assessment and Monitoring

Southeast Florida Aerial Surveys

Institute for Marine Mammal Studies Bolenose Dolphin Sur veys

Institute for Marine Mammal Studies Bolenose Dolphin Str anding Response
Program

Bolenose Dolphin Health Assessmen ts

Abundance, Distribution, and Condition of Acropora Corals, Other Benthic
Coral Reef Organisms, and Marine Debris

CHARTING THE GULF

Summary

Water quality, sediment chemistry and
toxicity, benthic ecology, fish ssue
toxicity

Water quality, hypoxia

Water quality, hypoxia

Water quality, sediment quality,
benthic community ecology, coastal
habitat loss, fish tissue contaminants
Coastal contamination, sediment
toxicity, benthic macroinvertebrate
toxicity

Water contamination, sediment
toxicity, aquatic organism ssue
toxicity

Water quality

Seagrass characterization

Shark tissue toxicity

Fish and benthic macroinvertebrate
abundance, water quality

Coral reef ecology and health

Coral distribution

Seagrass ecology

Coral distribution

Water quality

Phytoplankton bloom potential, water
quality

Weather, water quality

Oyster reef ecology, water quality
Aerial surveys for marine animals and
human use

Dolphin population ecology, behavior,
water quality

Dolphin stranding
Dolphin health

Benthic condition, marine debris

Start-End Years

1990- 2006

1985- Current
2003- 2014

1990- Current

1986- Current

1991- Current

1958- Current
2009- Undetermined
2006- Current

2000- Current

1988- Current

2006- 2011

1995- Current

2004- Current

1991- Undetermined

2007- 2009

1998- Current
Undetermined- Undetermined

1992- 2001

2004- Current

1984- Current
1978- 1988
1998- Current
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Appendix D: Inventory of Long-term Monitoring Projects (continued)

ID
175
176
186
191

195

222

223
224
227
228

229

230
236
242

253

254
255
258

269

270

273
295
296
297
298
299

300

301

Monitoring Program or Effort Name

Florida Statewide Nesting Beach Survey

Florida Index Nesting Beach Sea Turtle Nesting Surveys

Conservancy of Southwest Florida Nesting Surveys

Southwest Florida Satellite Tracking Program

Threatened and Endangered Sea Turtles in Marine Protected Areas of the

Greater Everglades

Long-Term In-Water Studies of Sea Turtles in Florida Bay

Mustang Island Sea Turtle Nesting Surveys

Matagorda Peninsula Sea Turtle Nesting Surveys

Institute of Marine Mammal Studies Sea Turtle Nesting Surveys

Institute of Maine Mammal Studies Sea Turtle Satellite Tracking

Inwater Research Group, Inc. Key West National Wildlife Refuge Sea Turtle

Surveys

Mote Marine Laboratory Sea Turtle Nesting Surveys
Kemp's ridley Sea Turtle Recovery Project Nesting Survey
Kemp's ridley Sea Turtle Recovery Project Satellite Tracking Study

Texas A&M University In-Water Sea Turtle Studies

South Padre Island and Boca Chica Sea Turtle Nesting Surveys
Alabama Sea Turtle Nesting Surveys
Texas A&M University Sea Turtle Nesting Surveys

University of Alabama at Birmingham In-Water Sea Turtle Research Program

Northwest Florida In-Water Sea Turtle Studies

Eglin Air Force Base Cape San Blas Station Sea Turtle Nesting Surveys
Florida Coral Reef Evaluation and Monitoring Project

Florida Keys National Marine Sanctuary Seagrass Monitoring Project
Florida Keys National Marine Sanctuary Water Quality Monitoring Project

Summary

Sea turtle nesting

Sea turtle nesting

Sea turtle nesting

Sea turtle satellite tracking

Sea turtle satellite tracking

Sea turtle in-water populaon’
dynamics

Sea turtle nesting surveys
Sea turtle nesting surveys
Sea turtle nesting surveys
Sea turtle satellite tracking

Sea turtle nesting surveys

Sea turtle nesting surveys
Sea turtle nesting surveys
Sea turtle satellite tracking
Sea turtle in-water populaon’
dynamics

Sea turtle nesting surveys
Sea turtle nesting surveys
Sea turtle nesting surveys
Sea turtle in-water populaon’
dynamics

Sea turtle in-water populaon’
dynamics

Sea turtle nesting surveys
Coral reef ecology

Seagrass distribution and abundance

Water quality

Northern Gulf of Mexico Continental Slope Habitats and Benthic Ecology Study Deep sea benthic ecology
Louisiana Universities Marine Consortium (LUMCON) Environmental Monitoring Weather, water quality

Texas Automated Buoy System

Texas Coastal Ocean Observation Network

Weather, sea surface condions,

currents

Weather, sea surface conditions, water

quality

Start-End Years

1979- Current
1996- 2013

1983- Current
2009- Current

2005- 2018

1990- 2016

Undetermined- Undetermined
Undetermined- Undetermined
2000- Current
2010- Current

2002- 2017

1982- Current
1978- Current
1997- Current

1998- 2011

1977- Current
2001- Current
1991- 2011

1999- 2009

2001- 2018

1994- Current
1996- Current
1995- Current
1995- Current
1999- 2014

1991- Current

1995- Current

1988- Current
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Appendix D: Inventory of Long-term Monitoring Projects (continued)

ID
302

303
304
314
315
316
317
318

320
321
322

323
324
325
326
327
328
329
330
331
332
333
334

335

336
337
338
339
340

341

342
343

Monitoring Program or Effort Name

Wave-Current-Surge Information System for Coastal Louisiana

River, Estuary and Coastal Observing Network

Florida State University Center for Ocean-Atmospheric Prediction Studies
Stetson Bank Coral Monitoring
Northern Gulf of Mexico Marine Protected Areas Surveys

Pulley Ridge Fish Survey

Terra Ceia Aquatic Preserve Water Quality Monitoring
Everglades National Park Water Quality Monitoring

Louisiana Offshore Qil Port Qil Pla. orm Environmental Monitoring

Scripps Instuon of Oceanogr
United States Environmental Protecon Ag ency and Mexican Government

Cooperav e Program

ATP Qil and Gas Corporaon Ac ousc Doppler Curr ent Profiler (ADCP)
Amerada Hess Corporaon Ac ousc Doppler Curr ent Profiler (ADCP)
Anadarko Petroleum Corporaon Ac ousc Doppler Curr ent Profiler (ADCP)
BHP Billiton Acousc Doppler Curr ent Profiler (ADCP)

Brish P etroleum, Inc. Acousc Doppler Curr ent Profiler (ADCP)
Chevron Acousc Doppler Curr ent Profiler (ADCP)

ConocoPhillips Acousc Doppler Curr ent Profiler (ADCP)

ENI Petroleum Acousc Doppler Curr ent Profiler (ADCP)

El Paso E&P Company, L.P. Acousc Doppler Curr ent Profiler (ADCP)
ExxonMobil Acousc Doppler Curr ent Profiler (ADCP)
Freeport-McMoRan Acousc Doppler Curr ent Profiler (ADCP)

aphy Wave Buoy

Helix Acousc Doppler Curr ent Profiler (ADCP)

Kerr-McGee Oil and Gas Corporaon Ac ousc Doppler Curr ent Profiler (ADCP)

LLOG Acousc Doppler Curr ent Profiler (ADCP)

Maersk Drilling USA Acousc Doppler Curr ent Profiler (ADCP)

Marathon Oil Acousc Doppler Curr ent Profiler (ADCP)

Mariner Energy, Inc. Acousc Doppler Curr ent Profiler (ADCP)

Marubeni Oil and Gas, Inc. Acousc Doppler Curr ent Profiler (ADCP)

Murphy Exploraon & P roducon Compan y Acousc Doppler Curr ent Profiler

(ADCP)

Newfield Exploraon Compan y Acousc Doppler Curr ent Profiler (ADCP)
Noble Energy, Inc. Acousc Doppler Curr ent Profiler (ADCP)

CHARTING THE GULF

Summary

Weather, sea surface condions,

currents
Water quality
Weather, water quality

Coral reef ecology, water quality
Marine protected area conditions

Deepwater reef ecology
Water quality
Water quality

Wind, sea surface condions, w eather

Waves, sea surface temperature

Wind, weather

Currents
Currents
Currents
Currents
Currents
Currents
Currents
Currents
Currents
Currents
Currents
Currents

Currents

Currents
Currents
Currents
Currents
Currents

Currents

Currents
Currents

Start-End Years
2005- Current

2007- Undetermined
2007-2013

1993- Current

2001- 2014

2004- 2009
Undetermined- Current
Undetermined- Current

Undetermined- Current
Undetermined- Current
2011- Current

Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current

Undetermined- Current

Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current

Undetermined- Current

Undetermined- Current
Undetermined- Current
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Appendix D: Inventory of Long-term Monitoring Projects (continued)

ID
344
345
346
347
348
349
350
351

352

354

355

356

357

358

359
361
381
384
386

387

388
389
390
391
392
393
394
395
396
397

Monitoring Program or Effort Name

Petrobras- USA Acousc Doppler Curr ent Profiler (ADCP)

Repsol Acousc Doppler Curr ent Profiler (ADCP)

Shell Internaonal E&P Ac ousc Doppler Curr ent Profiler (ADCP)

Statoil Hydro Acousc Doppler Curr ent Profiler (ADCP)

Stone Energy Acousc Doppler Curr ent Profiler (ADCP)

Total USA, Inc. Acousc Doppler Curr ent Profiler (ADCP)

Walter Oil and Gas Corporaon Ac ousc Doppler Curr ent Profiler (ADCP)
Williams Acousc Doppler Curr ent Profiler (ADCP)

Central Gulf Ocean Observing System USM3MO01 Buoy

Rookery Bay Naonal Es tuarine Research Reserve System-Wide Monitoring
Program

Apalachicola Naonal Es tuarine Research Reserve System-Wide Monitoring
Program

Week's Bay Naonal Es tuarine Research Reserve System-Wide Monitoring
Program

Grand Bay Naonal Es tuarine Research Reserve System-Wide Monitoring
Program

Mission Aransas Naonal Es tuarine Research Reserve System-Wide Monitoring
Program

Everglades Naonal P ark Hydrologic Monitoring Program

Naonal Marine Fisheries Ser vice Aerial Surveys

Louisiana Barrier Island Comprehensive Monitoring

Naonal Coas tal Mapping Program

Coastal Change Analysis Program

Louisiana Marine Mammal & Sea Turtle Rescue Program

Alabama Marine Mammal Stranding Network Response Program
Emerald Coast Wildlife Refuge Stranding Response Program
Southwest Florida Stranding Response Program

Florida Aquarium Stranding Response Program

South Florida Marine Mammal Stranding Response Program
Texas Marine Mammal Stranding Network

Clearwater Marine Aquarium Stranding Response Program

Gulf World Marine Park/Instut e Stranding Response Program
Louisiana Stranding Response Program

Mote Marine Laboratory Stranding Response Program

Summary

Currents

Currents

Currents

Currents

Currents

Currents

Currents

Currents

Sea surface variables, wind, currents,
waves, water quality

Water quality
Water quality
Water quality
Water quality

Water quality

Weather, water quality
Aerial surveys

Barrier island ecology
Coastal mapping

Coastal change analysis
Marine mammal and sea turtle
strandings

Marine mammal strandings
Marine mammal strandings
Marine mammal strandings
Marine mammal strandings
Marine mammal strandings
Marine mammal strandings
Marine mammal strandings
Marine mammal strandings
Marine mammal strandings
Marine mammal strandings

Start-End Years

Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current
Undetermined- Current

2004- 2013

1996- Current

1995- Current

1995- Current

2004- Current

2005- Current

1988- Current
1989- 1998

2006- Current
2003- Current
1985- Current

2000- Current

2008- Current
1994- Current
1991- Current
Undetermined- Current
Undetermined- Current
1980- Current
Undetermined- Current
1970- Current
Undetermined- Current
Undetermined- Current
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Appendix D: Inventory of Long-term Monitoring Projects (continued)

ID
398

401

402
403
404
405
406

412

418
423
430
431
432
433
434
435
437

441

442

445
450
451
453
454
455
456
458
459
460
461
462
463

Monitoring Program or Effort Name
Marine Mammal Pathobiology Laboratory Stranding Response Program

Moderate-Resoluon Imaging Spectr ometer (MODIS)

Landsat-1
Landsat-2
Landsat-3
Landsat-4
Landsat-5

Relav e Abundance, Temporal Pa erns and Growth of Sea Turtles at Mansfield

Channel, Padre Island, Texas

Advanced Microwave Scanning Radiometer for EOS (AMSR-E)

Advanced Earth Observing Satellite 2 (ADEOS 1)

Scripps Passive Acousc Monit oring for Marine Mammals

Galveston Bay Water Quality Monitoring

Sabine River Water Quality Monitoring

Guadalupe-Blanco River Water Quality Monitoring

Mississippi Statewide Assessment (Total Maximum Daily Load) Program
Earth System Research Laboratory

Mississippi Ambient Air Monitoring

Louisiana Fisheries Independent Monitoring- Inshore and Nearshore Gillnet

Sampling

Louisiana Fisheries Independent Monitoring- Inshore and Nearshore Seine

Sampling

Louisiana Shellfish Monitoring Program- Fish Trawls

Lower Colorado River Authority (LCRA) Bay Monitoring Program
Texas Water Development Board (TWDB) Datasonde Program
Physical Oceanographic Real-Time System (PORTS)

Texas Clean Rivers Program

Oyster Sennel - Oyster Health Program
Oyster Sennel - Water Quality Program
Lake Pontchartrain Water Quality Program

Alabama Water Watch (AWW)

Flower Garden Banks Naonal Marine Sanctuary ( FGBNMS) CTD Program
Alabama Coastal Nonpoint Polluon Con trol Program

Texas Water Development Board (TWDB) Hydrology Program

Texas Surface Water Quality Monitoring Program

CHARTING THE GULF

Summary
Marine mammal strandings

Water quality, phytoplankton bloom
potenal, a tmosphere, surface water

variables, land properes
Landcover
Landcover
Landcover
Landcover
Landcover

Sea turtle in-water populaon biology ,

satellite tracking

Sea surface condions, wind
Wind

Marine mammal acouscs

Water quality

Water quality

Water quality

Water quality, fish ssue t oxicity
Weather

Air quality

Marine fisheries, water quality

Marine fisheries

Marine fisheries

Water quality

Water quality

Currents, des, w ater quality
Water quality

Oyster disease

Water quality, oyster health
Water quality

Water quality

Water quality

Water quality

Hydrology

Water quality, sediment quality

Start-End Years
1974- Current

2000- Current

1972- 1978
1975- 1983
1978- 1983
1982- 1993
1984- 2013

1989- 1997

2002- 2011

2002- Undetermined
2010- Current

1991- Current

1998- Current

1987- Current

1992- Current

2014- Undetermined
2001- Undetermined

1985- Current

1985- Current

1996- Current

1992- Undetermined

1986- Undetermined
1999- Undetermined
1968- Undetermined
1970- Current

1970- Undetermined
2001- Undetermined
1993- Undetermined
1995- Current

1998- Undetermined
1941- Undetermined
1967- Current
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Appendix D: Inventory of Long-term Monitoring Projects (continued)

ID Monitoring Program or Effort Name Summary Start-End Years
464 Gulf Hypoxia Monitoring Water quality, hypoxia, sediments 2002- 2010

465 Mississippi Coastal Assessment Program Water quality, fish ssue t oxicity 2007- Current

466 Florida's Strategic Monitoring Program for Total Maximum Daily Loads Water quality 1998- Undetermined
467 Yellow River Marsh Aquac P reserve Water Quality Monitoring Water quality 2015- Undetermined
468 St. Joseph Bay Aquac P reserve Water Quality Monitoring Water quality 2005- 2011

469 Alligator Harbor Aquac P reserve Water Quality Monitoring Water quality 2001- 2011

470 Apalachicola Bay Aquac P reserve Water Quality Monitoring Water quality 2007- 2008

471 Big Bend Seagrasses Aquac P reserve Water Quality Monitoring Water quality 2004- Undetermined
472 St. Marns Mar sh Aquac P reserve Water Quality Monitoring Water quality 2004- Undetermined
473 Terra Ceia Aquac P reserve Water Quality Monitoring Water quality 2004- 2011
474 Estero Bay Aquac P reserve Water Quality Monitoring Water quality 2005- Undetermined
475 Cape Romano Ten Thousand Islands Aquac P reserve Water Quality Monitoring Water quality Undetermined- Undetermined
476 Charlo e Harbor Estuaries Volunteer Water Quality Monitoring Network Water quality, weather 1998- Undetermined
477 Suwannee River Water Management District Water Resource Monitoring Water quality 1994- Undetermined

Program

478 Texas A&M University at Galveston Phytoplankton Dynamics Laboratory Water quality, plankton 2008- Undetermined
479 Southwest Florida Water Management District- Project Coast Water quality 1997- 2013

Southwest Florida Water Management District- Stream Water Quality Network-

480 . ) o Water quality 2003- Undetermined
Coastal Rivers and Kings Bay Monitoring Programs

481 Texas A&M University Vibrio Monitoring in Oysters Oyster disease 1989- Current

482 Texas Seafood and Aquac Lif e Group Water Monitoring Program Water quality 1950- Undetermined

483 Texas Seafood and Aquac Lif e Group Tissue Monitoring Program Marine fisheries ssue t oxicity 1970- Current

502 Naonal Cen ters for Environmental Predicon's Marine Surf ace Data Sea surface variables 1991- 2011

504 University of West Florida Gulf of Mexico CTD Profile Program Water quality 2004- 2012

505 Pensacola Bay Water Quality Monitoring Program Water quality 2011- Undetermined

509 Southeastern Environmental Research Program Water quality 1995- Undetermined

511 St. Andrew Baywatch Program Water quality 1990- Undetermined

512 Matlacha Pass Aquac P reserve Water Quality Monitoring Program Water quality 2005- Undetermined

513 Coastal Charlo e Harbor Monitoring Network Water quality 2002- Undetermined

514 Florida LAKEWATCH Program Water quality 2000- Undetermined

519 Florida Fishery Independent Monitoring- Baiish Sur veys Marine fisheries, water quality 1993- Current

520 Florida S.outheast Area Monitoring and Assessment Program (SEAMAP)- Marine fisheries, water quality 9008- 2018
Groundfish Surveys

571 Florida Southeast Area Monitoring and Assessment Program (SEAMAP)- R T S 2014~ 2018

Ichthyoplankton Surveys
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Appendix D: Inventory of Long-term Monitoring Projects (continued)

ID Monitoring Program or Effort Name Summary Start-End Years
Florida Southeast Area Monitoring and Assessment Program (SEAMAP)- Reef

522 ) Marine fisheries, water quality, habitat 2008- Current
Fish Surveys

524 Alabama Fisheries Assessment and Monitoring Program - Trawl Sampling Marine fisheries 1977- Current

525 Alabama Fisheries Assessment and Monitoring Program - Gillnet sampling Marine fisheries, water quality 2001- Current

526 Alabama Fisheries Assessment and Monitoring Program - Shoreline sampling ~ Marine fisheries, habitat 1977- Current

528 Mississippi Interjurisdiconal Fisheries Coas tal Finfish Gillnet Survey Marine fisheries 2006- Current

529 Mississippi Interjurisdiconal Fisheries Inshor e Finfish Trawl Survey Marine fisheries 2006- Current

537 Alabama Southeast Arga Monitoring and Assessment Program (SEAMAP)- Marine ﬁshgri.es, water quality, wind, 1986- Undetermined
Ichthyoplankton Sampling waves, precipitaon

533 Mississippi Southeast Area Monitoring and Assessment Program (SEAMAP)- Marine ﬁsh(?ri.es, water quality, wind, 1983- Current
Ichthyoplankton Sampling waves, precipitaon

534 Alabama Fishery Independent Oyster Monitoring Oyster reef ecology 1971- Current

537 Choctawhatchee Basin Alliance Living Shorelines Oyster Reef Monitoring Oyster reef ecology, water quality 2012- Current

538 Mississippi Interjurisdiconal Oy ster Dredge Monitoring Survey Oyster reef ecology 2009- Current

539 2Aissis|§ippi Interjurisdiconal Oy ster Visual Monitoring Survey Square Meter s ey 5006- Current

ampling

) o Bivalve disease, water quality, rainfall,
540 Shellfish Harvesng Ar ea Monitoring stage, phytoplankton bloom potenal 1970- Current

Oyster disease, phytoplankton bloom

] ) 1960- Current
potenal, w ater quality, de, wind

541 Alabama Shellfish Monitoring Program

542 Apalachicola Naonal Es tuarine Research Reserve Oyster Growth Project Oyster reef populaon dynamics 2004- 2009
544 Dauphin Island Sea Laboratory Oyster Habitat Assessment Oyster reef ecology, water quality 2003- Current
545 Louisiana Oyster Dredge Sampling Oyster reef populaon dynamics 1992- Current
546 Louisiana Annual Oyster Stock Assessment and Sampling Oyster reef populaon dynamics 1980- Current
547 Louisiéna Department of Wildlife and Fisheries Neser T ray Coastal Oyster Oyster reef ecology 1988- Current
Sampling
548 Louisiana Oyster Harvest Monitoring Qyster harvest 1999- Current
549 Texas State Shellfish Harvest Area Monitoring Oyster hgalth, water quality, rainfall 1950- Current
stage, wind
: o Oyster health, wat lity, stage,

550 Mississippi State Shellfish Harvest Area Monitoring w?/rjder S, BEMET GRS 1940- Current
553 Pinellas County Ambient and Seagrass Monitoring Programs Seagrass ecology, water quality 1998- Current
554 Choctawhatchee Basin Alliance Seagrass Monitoring Seagrass ecology, water quality 2009- Current
555 Florida Seagrass Integrated Monitoring and Mapping Project Seagrass mapping Early 2000s- Current
556 St. Andrew Bay Aquac P reserve Seagrass Monitoring Seagrass ecology 2000- Current
557 St. Joseph Bay Aquac P reserve Seagrass Monitoring Seagrass ecology, water quality 2002- 2010
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Appendix D: Inventory of Long-term Monitoring Projects (continued)

ID
558

559

560
561
563
564
565
566
567
568

569

570
571
572
573

581
583
584

586

587
588
589
590

592

594
595
596
597
598

599

Monitoring Program or Effort Name
Franklin County Coastal Waters Seagrass Monitoring

Northern Big Bend Seagrass Monitoring

Northern Big Bend Seagrasses Aquac P reserve Seagrass Monitoring
Southern Big Bend Region Seagrass Monitoring

Springs Coast Seagrass Monitoring

Western Pinellas County Seagrass Monitoring

Tampa Bay Seagrass Monitoring
Tampa Bay Seagrass Mapping
Sarasota Bay Seagrass Monitoring

Sarasota County Seagrass Monitoring of Sarasota Bay
Seagrass Integrated Mapping and Monitoring Program- Sarasota Bay Aerial

Mapping
Charlo e Harbor Seagrass Monitoring
Estero Bay Seagrass Monitoring

Rookery Bay Naonal Es tuarine Research Reserve Seagrass Monitoring
Ten Thousand Islands Seagrass Monitoring

Mississippi-Alabama Pinnacle Trend Ecosystem Monitoring

Pennsylvania State Deep-Sea Coral Studies

Scienfic and En vironmental Remotely Operated Vehicle (ROV) Partnership
using Exisng Indus trial Technology Project

Cric al Life History Parameters of the Texas Diamondback Terrapin, Malaclemys

terrapin littoralis

Perdido Key Beach Mouse Recovery Plan Monitoring

Louisiana State University insect sampling in Barataria Bay

Alabama Beach Mouse monitoring in Bon Secour Naonal Wildlif e Refuge
Alabama Beach Mouse Detecon/Nondet econ Sur veys in Baldwin County

Louisiana Diamondback Terrapin Monitoring

Florida Choctawhatchee Beach Mouse Recovery Monitoring

Texas Alligator Management Program
Florida Alligator Management Program

Mississippi Alligator Management Program
Louisiana Wild Alligator Management Program

Nueces Estuary Diamondback Terrapin Monitoring

Summary

Seagrass ecology, water quality
Seagrass ecology, bay scallops and
urchin density, water quality
Seagrass ecology, water quality
Seagrass ecology, water quality
Seagrass ecology

Seagrass ecology

Seagrass ecology

Seagrass mapping

Seagrass ecology

Seagrass ecology

Seagrass mapping

Seagrass ecology

Seagrass ecology, water quality
Seagrass ecology, water quality
Seagrass ecology, aerial mapping
Deep-sea biological communies,
carbonate mound biogeochemistry
Deep-sea octocoral growth
Species observaons near oil and g as
operaons

Diamondback terrapin populaon
biology

Beach mouse populaon dynamics
Insect abundance

Beach mouse populaon dynamics
Beach mouse populaon dynamics
Diamondback terrapin populaon
dynamics

Beach mouse populaon dynamics
Alligator counts

Alligator harvest management
Alligator management

Alligator populaon dynamics
Diamondback terrapin populaon
biology

Start-End Years
2006- Current

2002- Current

2000- Current
2004- Current
1997- Current
2006- Current
1986- Current
1988- Current
1999- Current
2004- Current

1988- Current

1999- Current
2002- Current
1998- 2005
1998- 2009

1996- 2011
2010- 2017
2006- Current

2007- Current

1985- Undetermined
2010- Undetermined
1988- Current

1991- 2008

2011- Current

1987- 2007

1976- Current
1997- Current
1972- Current
1970- Current

2010- Current
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Appendix D: Inventory of Long-term Monitoring Projects (continued)

ID Monitoring Program or Effort Name Summary Start-End Years
Alabama Beach Mouse Monitoring- Incidental Take Permit Habitat

600 Beach mouse populaon dynamics Undetermined- Undetermined
Conservaon Plan
602 St. Andrew Beach Mouse Monitoring Beach mouse populaon dynamics 2000- Current
603 Texas Department of State Health Services Water and Sediment Monitoring Water quality, sediment quality 2004- 2007
608 Florida Stone Crab Monitoring Program Stone crab biology, water quality 1985- Current
610 Texas Oyster Resource Monitoring Program Bivalve ecology 1985- Current
618 Coastwide Reference Monitoring System Sediments, marsh and forest . 2006- Current
vegetaon, w etland characterizaon
619 Coastal Mapping Program Shoreline change 2005- Current
620 Inventory and Monitoring Network Status and Trends Sediment surface elevaon 2011- Current
621 Texas Shoreline Change Project Shoreline change 2000- Current
622 Coastal Data Acquision P rogram- Regional Coastal Monitoring Shoreline change 2000- 2008
623 Gulf-Fronng Shor eline Monitoring Program Shoreline change 2002- Current
624 Mississippi Coastal Geology Program Shoreline change 1989- Current
625 Rookery Bay Naonal Es tuarine Research Reserve Shoreline Monitoring Shoreline change 2001- Current
630 Tampa Bay Surface Elevaon Monit oring Sediment surface elevaon 2010- Current
631 Pinellas County Beach Profiling Shoreline change 2006- Current
632 Grand Bay Naonal Es tuarine Research Reserve Surface Elevaon Monit oring  Sediment surface elevaon 2011- Current
633 Barrier Island Evoluon P roject Barrier island dynamics 1998- Current
636 Short-Term Shoreline Change and Beach/Dune Morphodynamics Along the Shoreline change 5010~ 2014
Gulf Coast
640 Change and Soil Accreon in the Mangr ove Salinity Transion Z one zizlrlg:;nt ST GIRVER, ¢ G & 1998- Current
642 Sedim.ent EIevaorﬁw and Accumula gn in R esponse to Hydrology, Vegetaon, Sediment surface elevaon, v erc al 1998- Current
and Disturbance in Southwest Florida accreon
643 University of Louisiana Coastal Plant Ecology Program Sea surface condions 2006- Current
658 Louisiana Molluscan Shellfish Program Bivalve health, water quality 1989- Current
708 Aransas Naonal Wildlif e Refuge Marsh Bird Survey Marsh bird counts 2005- 2009
709 Aransas Naonal Wildlif e Refuge Winter Plover Survey Shorebird counts 2003- 2011
711 Texas Naonal Wildlif e Refuge Secrev e Marsh Bird Survey Marsh bird counts 2005- Current
715 Laguna Atascosa Naonal Wildlif e Refuge Plover Survey Shorebird counts 1990- 2016
720 North American Breeding Bird Survey in Texas Bird counts 1966- Current
722 San Bernard Naonal Wildlif e Refuge Migratory Shorebird Surveys Shorebird counts 1998- Current
725 Chenier Plain, McFaddin, and Texas Point King and Clapper Rail surveys Marsh bird counts Undetermined- Undetermined
726 Texas Colonial Waterbird Survey (TCWS) Waterbird counts 1973- Current
733 Mustang Island Bird Surveys Bird counts 1985- Current
748 Breton Naonal Wildlif e Refuge Piping Plover Survey Shorebird counts 1995- Current
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Appendix D: Inventory of Long-term Monitoring Projects (continued)

ID
749
750
755
764
765
768
769
771
772
775
776
784
785
786
787
790

800

806
807
812
814
816
818
819
820
821
822
824
825
830
831
835
837

838

839

Monitoring Program or Effort Name

Breton Naonal Wildlif e Refuge Brown Pelican Banding
Colonial Seabird Producon Assessmen t

Slt Sandpiper s Habitat Management Monitoring

Lacassine Naonal Wildlif e Refuge Shorebird Surveys
Lacassine Naonal Wildlif e Refuge Wading Bird Nesng Sur vey
Louisiana Brown Pelican Nesng and P roducvity Sur veys
Louisiana Secrev e Marsh Bird Callback Surveys

Louisiana Coastal Bird Conservaon P rogram

Louisiana Colonial Waterbird Surveys

Opportunisc P elagic Bird Surveys

North American Breeding Bird Survey in Louisiana

Mississippi Colonial Shrubnesng Sur veys

Mississippi Marsh Bird Research and Monitoring Program
Mississippi Marsh Bird Research and Monitoring Program
Monitoring Avian Producvity and Sur vivorship (MAPS) Program
Audubon Least Tern and Black Skimmer Surveys

Mississippi Sandhill Crane Naonal Wildlif e Refuge Secrev e Marsh Bird Survey

Mississippi Nonbreeding Beach Shorebird Survey

North American Breeding Bird Survey in Mississippi

Monitoring Avian Producvity and Sur vivorship (MAPS) at Bon Secour
Bon Secour Naonal Wildlif e Refuge Shorebird Survey

Colonial Water Bird Surveys of Florida

Florida Park Service District 1 Shorebird Nesng Sur veys

Florida Panhandle Nonbreeding Bird Surveys

Florida Panhandle Shorebird Breeding Bird Surveys

Gulf Islands Naonal Seashor e Shorebird Nesng Sur veys

Gulf Islands Naonal Seashor e Nonbreeding Shorebird Surveys
Florida Nesng Secr ev e Marsh Bird Surveys

Florida Statewide Colonial Bird Beach/Ground Nesng Sur veys
Tyndall Beach Air Force Base Nesng Bir d Surveys

Naonal P ark Service Comprehensive Bird Surveys

Cedar Keys Naonal Wildlif e Refuge American Oystercatcher Monitoring
Florida Naonal Wildlif e Refuge Shorebird Nesng Sur veys

Cedar Keys Naonal Wildlif e Refuge Non-Nesng Shor ebird and Seabird Surveys

Cedar Keys Naonal Wildlif e Refuge Wading Bird Flight-Line Counts

Summary

Waterbird banding

Seabird reproducv e success
Shorebird habitat assessment
Shorebird counts

Wading bird nesng ¢ ounts

Waterbird counts and producvity

Marsh bird counts

Shorebird breeding pair counts
Waterbird nest counts

Pelagic bird counts

Breeding bird counts

Breeding bird counts

Marsh bird counts

Marsh bird counts

Bird counts

Shorebird nest counts

Marsh bird counts

Shorebird survey
Bird counts

Bird producvity and sur vivorship

Shorebird count
Water bird counts
Shorebird nest count
Coastal bird counts
Shorebird counts
Shorebird nest counts
Shorebird counts
Marsh bird nest counts
Colonial bird nest counts
Bird nest counts

Bird counts

Shorebird counts
Shorebird nest counts

Shorebird and seabird counts

Wading bird counts

Start-End Years
2000- Current

1990- Current

2008- Undetermined
1953- Current

1997- Current

1971- 2008

2010- 2015

2005- 2015

1983- 2014

1986- 2007

1967- Current

1977- 1983

2005- Current

2005- 2012

2000- Current

1985- Undetermined

2004- Current

2006- 2012

1976- Current

2014- 2018

2008- Current

Undetermined- Undetermined
Undetermined- Undetermined
2010- Current

2008- Current

1995- Undetermined

1995- Undetermined
Undetermined- Undetermined
2005- Undetermined
Undetermined- Undetermined
Undetermined- Undetermined
2009- Current

2005- Current

2009- Current

1997- Current

OCEAN CONSERVANCY



Appendix D: Inventory of Long-term Monitoring Projects (continued)

ID Monitoring Program or Effort Name Summary Start-End Years
840 Chassahowitzka Naonal Wildlif e Refuge Colonial Waterbird Survey Waterbird counts 1958- Current
841 Chassahowitzka Naonal Wildlif e Refuge Waterfowl Survey Waterfowl counts 1958- Current
843 Egmont Key Colonial Waterbird Survey Colonial waterbird counts 1955- Current
847 J.N. 'Ding' Darling Naonal Wildlif e Refuge Colonial Nesng Bir d Survey Colonial nest counts 1960- Current
849 J.N. 'Ding' Darling Naonal Wildlif e Refuge Shorebird Survey Shorebird count 1974- Current
852 Key West Naonal Wildlif e Refuge Piping Plover Wintering Survey Shorebird counts 1990- Current
855 Lower Suwannee Naonal Wildlif e Refuge American Oystercatcher Monitoring Shorebird counts 2009- Current
858 Lowgr Suwannee Naonal Wildlif e Refuge Florida Non-Nesng Shor ebird and Shorebird and seabird counts 2009~ Current

Seabird Surveys
860 Pine Island Naonal Wildlif e Refuge Colonial Nesng Bir d Survey Colonial bird nest count 2000- Current
861 Pinellas Naonal Wildlif e Refuge Colonial Waterbird Survey Colonial waterbird count 1955- Current
864 St. Marks Naonal Wildlif e Refuge Colonial Wading Bird Breeding Survey Colonial wading bird nest counts 1965- Current
865 St. Marks Naonal Wildlif e Refuge Non-Nesng Shor ebird and Seabird Surveys Shorebird and seabird counts 2009- Current
867 St. Marks Naonal Wildlif e Refuge Least Tern Nesng Pla  orm Survey Shorebird nest counts 1986- Current
873 St. Marks Naonal Wildlif e Refuge Shorebird Monitoring Survey Shorebird counts 1980- Current
878 St. Vincent Naonal Wildlif e Refuge American Oystercatcher Monitoring Shorebird counts 2009- Current
880 St. Vincent Naonal Wildlif e Refuge Non-Nesng Shor ebird and Seabird Surveys Shorebird and seabird counts 2009- Current
882 Ten Thousand Islands Naonal Wildlif e Refuge Internaonal Shor ebird Survey  Shorebird count 1999- Current
883 Apalachicola Naonal Es tuarine Research Reserve Coastal Shorebird Monitoring Shorebird counts 1985- Current
884 Everglades Wading Bird Monitoring Wading bird counts, nesng pair 1995- Current
counts, nest success

885 North American Breeding Bird Survey Bird counts 1967- Current
887 Florida Joint Coastal Permit Monitoring Coastal monitoring; varies by permit ~ 2008- Current
889 Internaonal Piping Plo ver Census Shorebird counts 1991- Current
890 Christmas Bird Count Bird counts 1900- Current
891 TOPEX/Poseidon Sea surface variables 1992- 2006

894 Southeast Fishery Science Center Cooperav e Tagging Center Marine fish tags 1954- Current
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1992- Current
1960- Current
2009- Current

Marine Fisheries
Marine Fisheries
Coral calcificaon r ates

897 Pelagic Longline Observer Program
898 Florida Annual Canvas Data Survey
899 USGS Coral Reef Ecosystem Studies (CREST) Project
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About Ocean Conservancy

Ocean Conservancy educates and empowers citizens to take action on behalf of the ocean. From the Arctic to the Gulf of
Mexico to the halls of Congress, Ocean Conservancy brings people together to find solutions for our water planet. Informed by
science, our work guides policy and engages people in protecting the ocean and its wildlife for future generations. With staff
and offices in St. Petersburg, Florida; Mobile, Alabama; Baton Rouge and New Orleans, Louisiana; and Austin, Texas, Ocean
Conservancy has been deeply engaged in Gulf of Mexico fisheries work for more than two decades and intensively on
restoration of the Gulf ecosystem since the BP Deepwater Horizon oil disaster began.
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MDL 2179: In Re: Oil Spill by the Oil Rig ‘‘Deepwater Horizon"* in the Gulf of Mexico,

VIA CERTIFIED MAIL NO. 7010 1060 0000 3843 0836
RETURN RECEIPT REQUESTED

Natural Resource Damage Assessment
U.S. Fish and Wildlife Service

P.O. Box 49567

Atlanta, GA 30345

April 20, 2012), D.J. Ref. 90-5-1-1-10026.

Comment of Plaquemines Parish and the Town of Grand Isle to the Proposed Consent Decree
Among Defendants BP Exploration & Production Inc. (“BPXP”), The United States of

America and the States of Alabama, Florida, Louisiana, Mississippi and Texas

To Whom It May Concern:

Attached hereto are the comments of The Parish of Plaguemines and the Town of Grand Isle to the
Proposed Consent Decree Among Defendants BPXP, The United States of America and the States of
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Alabama, Florida, Louisiana, Mississippi and Texas. An electronic submission of these comments was made
this same date through the Department of Justice.
Please advise if you have any questions.

With best regards, I remain,

Very Truly Yours,
ael Louis Vi
MLV/db
Attachment
cc: Joel Loeffelholz (via email) (w/attach)

David Landry (via email) (w/attach)
Scott Bickford (via email) (w/attach)
Henry A. King (via email) (w/attach)
David Colvin (via email) (w/attach)
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U.S. v. BP Exploration and Production et al, Civil No. 10-4536 (E.D.
La.) (centralized in MDL 2179: In Re: Oil Spill by the Oil Rig
“Deepwater Horizon’’ in the Gulf of Mexico, April 20, 2012), D.J. Ref.
90-5-1-1-10026.

COMMENTS BY THE PARISH OF PLAQUEMINES AND THE TOWN OF GRAND

ISLE TO THE PROPOSED CONSENT DECREE AMONG DEFENDANTS BP
EXPLORATION & PRODUCTION INC. (“BPXP”), THE UNITED STATES OF

AMERICA, AND THE STATES OF ALABAMA, FLORIDA, LOUISIANA, MISSISSIPPI
AND TEXAS

NOW COMES Plaquemines Parish Government (“Plaquemines Parish”™) and the Town
of Grand Isle (“Grand Isle™), in accordance with the Court’s Order dated October 5™, 2015,
hereby submit the following comments (“*Comments™) to the proposed Consent Decree Among
Defendant BP Exploration & Production Inc. (“BPXP”), the United States of America, And the
States of Alabama, Florida, Louisiana, Mississippi, and Texas (“Gulf States”).

Plaquemines Parish and Grand Isle previously appeared at the public hearing held in New
Orleans on October 22, 2015 and submitted comments regarding the Consent Decree and the
PDARP-PEIS into the record of this matter. The following Comments supplement the previous
comments raised by Plaquemines Parish and Grand Isle at the October 22, 2015 public hearing.

The purpose of these Comments is to request that the Consent Decree be amended to
include certain clarifying language which more acutely reflects the intent of the parties to the

Consent Decree as well as the permissible legal scope of the covenants contained therein.



Proposed Amendments to Certain Definitions and Provisions of the Consent Decree

Plaquemines Parish and Grand Isle propose the following revisions to the Consent
Decree:

1. Definition of “Gulf State” or “Gulf States”

The Consent Decree’s current definition of “Gulf State” or “Gulf States” presently reads

as follows:

Y. “Gulf State” or “Gulf States” means one or more of the States of Alabama, Florida,
Louisiana, Mississippi, and Texas.

Plaquemines Parish and Grand Isle request that the this definition be amended to clarify
the fact, as expressed in other sections of the Consent Decree, that “Gulf State” or “Gulf States”

do not include Local Government Entities. The suggested revised definition would be as

follows:

Y. “Gulf State” or “Gulf States” means one or more of the States of Alabama, Florida,
Louisiana, Mississippi, and Texas. This definition expressly excludes Local Government
Entities (as defined in paragraph 74 below).

2. Definition of “Natural Resource” and “Natural Resources”

The Consent Decree’s current definition of “Natural Resource” and “Natural

Resources” Presently reads as follows:

dd. “Natural Resource” and “Natural Resources” means land, fish, wildlife, biota, air,
water, ground water, drinking water supplies, sediment, habitat, supporting ecosystem, and/or
any other such resources at any time belonging to, managed by, held in trust by, appertaining to,
regulated by, assessed as part of the Deepwater Horizon Natural Resource Damages assessment,
or otherwise controlled by the United States (including resources of the exclusive economic
zone; “‘system unit resources” as defined by 54 U.S.C. § 100721(3); “park system resources” as
defined by 16 U.S.C. § 19jj(d); and marine “sanctuary resources” as defined by 16 U.S.C. §
1432(8)), any Gulf State, and/or any Trustee.

Plaquemines Parish and Grand Isle request that this definition be amended to: (1) remove
the words “at any time” in order to clarify that “Natural Resource” and “Natural Resources”

subject to the Consent Decree do not include properties which may have once belonged to the



United States or a Gulf State but where title was transferred prior to the effective date of the
Consent Decree; and (2) to move the clause “assessed as part of the Deepwater Horizon Natural
Resource Damages assessment” to the end of the paragraph to clarify that “Natural Resource”
and “Natural Resources” consist of those resources actually assessed as part of the Natural
Resource Damages assessment. The suggested revised definition would be as follows:

dd. “Natural Resource” and “Natural Resources” means land, fish, wildlife, biota, air,
water, ground water, drinking water supplies, sediment, habitat, supporting ecosystem, and/or
any other such resources belonging to, managed by, held in trust by, appertaining to, regulated
by, or otherwise controlled by the United States (including resources of the exclusive economic
zone; “system unit resources” as defined by 54 U.S.C. § 100721(3); “park system resources” as
defined by 16 U.S.C. § 19jj(d); and marine “sanctuary resources” as defined by 16 U.S.C. §
1432(8)), any Gulf State, and/or any Trustee assessed as part of the Deepwater Horizon Natural
Resource Damages assessment.

3. Savings Provision

Paragraph 67 of the Consent Decree currently reads as follows:

67. Savings Provision. Except as provided in Paragraph 66, other than the Project
Stipulations entered into pursuant to the Framework Agreement, these covenants not to sue do
not affect rights under any written agreement or settlement, existing as of July 2, 2015 to which
any instrumentality of the United States and any of the BP Entities are both a party.

Plaquemines Parish and Grand Isle request that this definition be amended to clarify that
Local Government Entities are expressly excluded from the Consent Decree by adding the

following sentence:

Further, these covenants not to sue do not affect the rights of any Local Government
Entity (as defined in paragraph 74 below).

The suggested revised paragraph 67 would read as follows:

67. Savings Provision. Except as provided in Paragraph 66, other than the Project
Stipulations entered into pursuant to the Framework Agreement, these covenants not to sue do
not affect rights under any written agreement or settlement, existing as of July 2, 2015 to which
any instrumentality of the United States and any of the BP Entities are both a party. Further,
these covenants not to sue do not affect the rights of any Local Government Entity (as defined in
paragraph 74 below).



4. Instrumentalities
Paragraph 74 of the Consent Decree currently reads as follows:

74. Instrumentalities. All references to the Gulf States in this Section XIII and Paragraph
5 shall include each and every of the five Gulf States and, respectively, all State Trustees, all
branches, agencies, associations, authorities, boards, bureaus, councils, departments, educational
institutions or systems, components, public benefits corporations, or other instrumentalities of
any kind, administrators, elected or unelected officials, officers or delegates (other than in their
individual capacities), attorneys, or other agents of any kind of each of the Guif States, provided
however that a reference to a Gulf State shall not include counties, parishes, municipalities, or
any other local governmental or local political subdivisions authorized by law to perform local
governmental functions.

Plaquemines Parish and Grand Isle request paragraph 74 be amended to specify the
definition of Local Government Entities and to clarify that Local Government Entities are
expressly excluded from the Consent Decree by adding the following text:

(collectively “Local Government Entities”). Nothing in this Consent
Decree shall be deemed to constitute a waiver of any rights or claims of
Local Government Entities provided for under the OPA, general maritime
law, or other applicable statute or law.

Plaquemines Parish and Grand Isle also request paragraph 74 be amended to omit the
term in “this Section XIII and Paragraph 5” to clarify that the definition of Guif States has one
meaning throughout the entirety of the Consent Decree.

The suggested revised paragraph 74 would read as follows:

74. Instrumentalities. All references to the Gulf States shall include each and every of the
five Gulf States and, respectively, all State Trustees, all branches, agencies, associations,
authorities, boards, bureaus, councils, departments, educational institutions or systems,
components, public benefits corporations, or other instrumentalities of any kind, administrators,
elected or unelected officials, officers or delegates (other than in their individual capacities),
attorneys, or other agents of any kind of each of the Gulf States, provided however that all
references to a Guif State shall not include counties, parishes, municipalities, or any other local
governmental or local political subdivisions authorized by law to perform local governmental
functions (collectively “Local Government Entities”). Nothing in this Consent Decree shall be
deemed to constitute a waiver of any rights or claims of Local Government Entities provided for
under the OPA, general maritime law, or other applicable statute or law.



Respectfully Submitted,
MARTZELL & BICKFORD
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MARINE MAMMAL COMMISSION

4 December 2015

Deepwater Horizon Natural Resource Damage Assessment Trustees
c/o U.S. Fish and Wildlife Service

P.O. Box 49567

Atlanta, Georgia 30345

Dear Trustees:

The Marine Mammal Commission, in consultation with its Committee of Scientific Advisors
on Marine Mammals, has reviewed the Trustees’ Draft Programmatic Damage Assessment and
Restoration Plan and Programmatic Environmental Impact Statement (PDARP/PEIS) for the Gulf
of Mexico and associated notice (80 Fed. Reg. 60126). The Draft PDARP/PEIS summarizes the
assessment of impacts of the Deepwater Horizon oil spill on Gulf natural resources and on the
services those resources provide, and describes the Trustees’ programmatic alternatives to restore
natural resources, ecological services, and recreational use services injured or lost as a result of the

spill.

The Commission commends the Trustees for the comprehensive assessment of impacts in
the PDARP/PDEIS, especially considering the shortage of available information on pre-spill
abundance, distribution, and vital rates for many of the Gulf’s natural resources, including marine
mammals. Determination of the extent of exposure and injury to marine mammals required an
exhaustive analysis of information obtained from pre- and post-spill population surveys, behavioral
observations, strandings, health assessments, toxicity testing, environmental and oceanographic
studies, and the scientific literature. The number of marine mammals estimated to have been killed
ot injured due to exposure to oil and oil response activities is staggering and represents a significant
challenge to the recovery of several marine mammal stocks.

The Commission has focused its comments and recommendations on the restoration and
monitoring aspects of the PDARP/PEIS. The settlement agreement with BP directs the allocation
of specific funding amounts among state, region-wide, and open ocean resources, and it is
incumbent on the Trustees to ensure that marine mammal restoration and monitoring activities are
designed and implemented to maximize recovery and minimize additional stress on impacted stocks.

The Trustees’ preferred alternative

The guiding principle of the Trustees’ restoration plan, as mandated by the Oil Pollution
Act, is to restore the range of habitats, resources, and services injured by the Deepwater Horizon oil
spill. The Trustees have proposed to address this mandate by allocating restoration funds to meet
the following high-level goals—

° Restore and conserve habitat;
o Restore water quality;
° Replenish and protect living coastal and marine resources;

4340 East-West Highway ¢ Room 700 ¢ Bethesda, MD 20814-4498 « T: 301.504.0087  F: 301.504.0099
WWW.mmc.gov
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° Provide and enhance recreational opportunities; and

o Provide for monitoring, adaptive management, and administrative oversight to support

restoration implementation.

The Trustees have proposed to meet those goals through an “integrated restoration
portfolio” that emphasizes the broad ecosystem benefits that can be realized through coastal habitat
restoration in combination with resource-specific restoration in the northern Gulf of Mexico
ecosystem (the Trustees’ preferred alternative). Other alternatives considered and evaluated by the
Trustees were a resource-specific restoration portfolio that emphasizes close, well-defined
relationships between injured resources and the restoration types (Alternative B), the deferral of
restoration plan development in favor of continued injury assessment (Alternative C), and the
natural recovery/no action alternative (Alternative D).

The Commission supports the implementation of the Trustees’ preferred alternative as it
combines large-scale habitat restoration projects for areas determined to have been directly and
indirectly impacted by the oil spill with species-specific restoration projects. The Trustees’ preferred
alternative also provides for Gulf-wide monitoring and adaptive management to track restoration
performance and guide changes in projects when needed to enhance effectiveness. The large-scale
nature of the oil spill and the extent of impacts across numerous habitats and species necessitate an
integrated, region-wide approach which would not be addressed adequately by a resource-specific
approach (Alternative B), a delay in implementing restoration (Alternative C), or reliance solely on
natural recovery (Alternative D). Therefore, the Commission recommends that the Trustees
implement their preferred alternative to maximize the potential for broad-scale environmental
benefits while also addressing resource-specific restoration goals.

Marine mammal restoration activities

Under the preferred alternative, the Trustees have proposed a suite of activities to restore
marine mammals impacted by the spill. They were designed to address three top level goals—

o Restoration of injured marine mammal stocks across the diverse habitats and geographic
ranges they occupy;

o Mitigation of key stressors to support resilient marine mammal populations by collecting and
using information from population and health assessments and information on
spatiotemporal distribution; and

° Accounting for the ecological needs of the stocks, improving resilience to natural stressors,
and addressing human-caused threats.

The Trustees’ proposed approaches to achieve marine mammal restoration goals include—

o Reducing commercial fishery bycatch through collaborative partnerships.
o Reducing injury and mortality of bottlenose dolphins from hook and line fishing gear.
o Increasing marine mammal survival through better understanding of causes of illness and

death and early detection and intervention of anthropogenic and natural threats.

o Measuring noise to improve knowledge and reduce impacts of anthropogenic noise on
marine mammals.
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o Reducing injury, harm, and mortality to bottlenose dolphins by reducing illegal feeding and
harassment activities.

o Reducing marine mammal takes through enhanced state enforcement of the Marine
Mammal Protection Act (MMPA).

o Reducing injury and mortality of marine mammals from vessel collisions.

o Protecting and conserving marine, coastal, estuarine, and riparian habitats.

The proposed restoration approaches are focused on restoration of marine mammal stocks
determined to have been directly or indirectly impacted by the spill, particularly bottlenose dolphins,
with some activities (i.e., gaining a better understanding of the causes of illness and mortality)
expected to also benefit marine mammal stocks beyond the oil spill direct-impact area. The
Commission agrees that the proposed restoration activities meet the requirements of the Oil
Pollution Act by addressing some of the most significant anthropogenic threats that could impede
recovery of oil spill-affected marine mammals in the Gulf. The Commission also recognizes that
options are limited for other, more direct marine mammal restoration activities, such as
rehabilitation or replacement of injured resources or acquisition of equivalent resources.

With the exception of measuring and characterizing sound sources and reducing
anthropogenic sound in areas of overlap with high densities of marine mammals, the Trustees have
limited activities directed toward restoration of Bryde’s whales, sperm whales, and other oceanic
stocks of impacted marine mammals. In this regard, one additional restoration approach that the
Trustees should consider to enhance restoration efforts in oceanic waters is the designation of
marine protected areas. Marine protected areas have the potential to benefit marine mammal
populations (and other marine species) that were impacted by the oil spill and for which few other
restoration options are available. Depending on the mechanism used, the designation could provide
protection for recovering marine mammals by restricting oil and gas activities, restricting certain
types of fishing activities or fishing gear, providing targeted education and outreach, and monitoring
resources and activities.

Two areas that the Trustees should consider designating as marine protected areas are the
DeSoto and Mississippi Canyons. These areas provide important habitat for Bryde’s whales and
sperm whales, respectively, as well as for other oceanic marine mammals and deep-sea coral
communities. The northern Gulf of Mexico stock of Bryde’s whales inhabits DeSoto Canyon and
adjacent continental slope waters extending east and south of the Canyon, and Bryde’s whales are
the only regularly occurring baleen whale in the Gulf (Waring et al. 2013, Rosel and Wilcox 2014).
The northern Gulf of Mexico stock of sperm whales also represent a distinct stock in the Gulf.
Sperm whales are found throughout offshore waters of the Gulf, but the Mississippi Canyon
represents an important feeding area (Jochens et al. 2008). Both species of large whales were
impacted by the oil spill, with estimates of 17 percent of the Bryde’s whale population killed and 6
percent of the sperm whale population killed (DWH MMIQT 2015). Mississippi Canyon was subject
to intense and prolonged oiling below and at the surface during the spill (Stout et al. 2015). DeSoto
Canyon was less heavily contaminated but also experienced oiling at the surface and seafloor
(Brooks et al. 2015). Other marine mammals found regularly or occasionally in these areas include
Atlantic spotted dolphins, Blainville’s beaked whales, Cuvier’s beaked whales, Gervais’ beaked
whales, dwarf and pygmy sperm whales, oceanic and continental shelf stocks of bottlenose dolphins,
pantropical spotted dolphins, Risso’s dolphins, rough-toothed dolphins, short-finned pilot whales,



Deepwater Horizon Trustees
4 December 2015
Page 4

spinner dolphins, and striped dolphins (Waring et al. 2013). Less is known about the distribution of
other oceanic marine mammals within these areas, such as Clymene’s dolphins, Fraser’s dolphins,
killer whales, false killer whales, melon-headed whales, and pygmy killer whales.

The designation of marine protected areas was noted by the Trustees as a mechanism for
addressing key threats to mesophotic and deep benthic communities (Section 5.5.13.3). However, no
information was provided in the PDARP/PEIS on what specific areas in the Gulf the Trustees
might be considering for such designation. The Commission believes that areas that provide
protection for multiple species, including marine mammals, should be priorities for designation. The
Commission therefore recommends that the Trustees consider designating as marine protected areas
those marine mammal habitats that were significantly impacted by the spill and for which few other
restoration activities exist, such as DeSoto Canyon and Mississippi Canyon.

Potential impacts of habitat restoration projects on marine mammals

The primary focus of the draft PDARP/PEIS is the restoration of wetlands and coastal and
nearshore habitats impacted by the oil spill. Under the Trustees’ preferred alternative (Section 5.5),
this would include the creation and enhancement of ecologically connected coastal habitats, the
controlled diversion of Mississippi River waters into adjacent wetlands, and restoration across a
range of coastal habitats in the spill-impacted area including beaches, dunes, islands, barrier
headlands, oyster reefs, and submerged aquatic vegetation (SAV). If executed properly, those
projects should address the Trustees’ restoration goals for many nearshore aquatic species impacted
by the spill, including marine mammals such as bottlenose dolphins and manatees. However, as
noted in the draft PDARP/PEIS, those projects also have the potential to result in unintended
adverse impacts on inshore and nearshore marine mammals and their prey species.

Habitat restoration projects under the Trustees’ preferred alternative would involve
dredging, beach renourishment, restoration and construction of barrier and coastal islands,
backfilling of canals, river and sediment diversions, and construction of living shorelines, groins, and
breakwaters. Potential impacts on natural resources from these restoration activities were identified
briefly in section 6.4 of the PDARP/PEIS, but the Commission would like to highlight the
following specific concerns regarding potential impacts on marine mammals.

o Dredging of contaminated sediments can temporarily re-suspend pollutants into the water
column where they may be ingested by marine mammal prey (Martins et al. 2012); re-

suspended nutrients can contribute to the development of, or exacerbate, harmful algal
blooms (Van Dolah 2000).

° Beach renourishment can alter benthic communities and affect the prey of marine mammals
(Peterson and Bishop 2005).
. Backfilling of canals can trap marine mammals and block access to their natural habitat,

requiring rescue and relocation of the “stranded” animals.

o River diversions can increase freshwater input into marsh habitat, exposing dolphins to low-
salinity waters. Such exposure can compromise epidermal integrity (as evidenced by skin
lesions), cause physiological stress, and contribute to secondary infections (Wilson et al.
1999; Holyoake et al. 2010; Mullin et al. 2015). Low-salinity conditions can also affect the
distribution of dolphin prey (Barros and Odell 1990).
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. Disturbance from construction activities and associated vessel traffic can increase sound
levels and disrupt foraging, habitat use, daily or migratory movements, and other behavior
(Nowacek et al. 2001, 2004). Increased vessel traffic can also increase the risk of vessel
strikes (FWS 2001, Wells et al. 2008, Bechdel et al. 2009).

If not carefully managed, habitat restoration activities could present a significant impediment
to the recovery of inshore marine mammals impacted by the oil spill, including bottlenose dolphin
stocks in Barataria Bay, the Mississippi River Delta, Mississippi Sound, and Mobile Bay. The
Trustees estimated that 12 to 59 percent of the total population of those stocks was killed due to the
oil spill, and that the timespan for recovery of those stocks could be from 31 to 52 years (Section
4.9). Although impacts to Florida manatees were not quantified by the Trustees and were likely not
as severe, habitat restoration projects in certain areas also have the potential to impact manatees. To
prevent additional impacts to all marine mammals, the Commission recommends that the Trustees
conduct site-specific analyses under the National Environmental Policy Act (NEPA) of proposed
habitat restoration projects and associated activities to ensure that there has been a thorough
evaluation of potential project-specific and cumulative impacts on marine mammals, their habitat,
and prey. The Commission further recommends that the Trustees work with the National Marine
Fisheries Service (NMFES) and the Fish and Wildlife Service (FWS) to ensure that habitat restoration
projects are sufficiently adapted and monitored to minimize adverse short- and long-term impacts
on marine mammals.

The importance of comprehensive monitoring

As noted in the draft PDARP/PEIS, monitoring is a critical component to evaluate
restoration outcomes and determine the need for any corrective actions. A comprehensive and well-
designed monitoring program is critical to understanding the Gulf ecosystem, inform future
decision-making, and gauge the effectiveness of restoration activities (see, for example, Goetz et al.
2004). A recent workshop convened by the National Academy of Sciences Gulf Research Program
(2015) noted that—

“Environmental monitoring information can be used to increase basic understanding,
identify emerging problems and long-term trends, inform restoration projects, prioritize use
of resources, and provide information to guide policy and management. For rapidly changing
regions like the Gulf of Mexico, monitoring efforts also can yield reference data that flag
emerging environmental and health concerns.”

Both site-specific and broad-scale monitoring should be part of the adaptive management
system used by the Trustees and its restoration partners. In general, restoration monitoring plans
should be interdisciplinary and inter-institutional, with monitoring goals and long-term stable
funding identified at the outset. Plans should include monitoring of key physical, biological, and
ecological parameters before, during, and after restoration activities. Biological and ecological
monitoring should include regular, systematic, and long-term surveys of a broad range of
representative marine species, including plants, invertebrates, fish, birds, sea turtles, and marine
mammals. Such surveys should be conducted at sufficient levels of effort and frequency to allow
detection of changes with a high level of confidence.
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Enhanced monitoring of impacted marine mammal stocks, and the integration of newly
collected information with existing databases and data sets, can help to focus marine mammal
restoration activities and assess their effectiveness over the long term. It also can assist in identifying
unintended and potentially adverse effects of habitat restoration activities on marine mammals.
Rather than developing new, stand-alone data collection programs to track the restoration and
recovery of impacted matine mammals and/or monitor the effects of habitat restoration projects,
the Commission recommends that the Trustees use, support, and expand existing marine mammal
monitoring programs in all areas of the Gulf as the basis for an integrated, long-term approach to
monitoring the restoration of marine mammals.

There are several existing marine mammal monitoring programs' that the Trustees should
consider expanding as part of its project-specific and broad-scale restoration monitoring efforts.

o Capture-mark-recapture studies (e.g., photo-identification) from small vessels can provide
information on abundance, distribution, movements, behavior, and vital rates for bottlenose
dolphins and manatees. Repeated, long-term studies allow detection of population-level
changes in response to environmental and human-caused perturbations. Such studies are
typically conducted by non-governmental organizations, academic institutions, and state
resource agencies, as well as NMFES (for bottlenose dolphins), and the U.S. Geological
Survey (USGS; for manatees). Centralized large-scale, collaborative photo-identification
catalogs have been established (e.g., the Gulf of Mexico Dolphin Identification System, or
GoMDIS), providing a basis for tracking movements of individual animals beyond project
study sites and detecting range shifts in response to environmental changes.

o Visual observations from aerial surveys are used to determine abundance and distribution of
bottlenose and Atlantic spotted dolphins and manatees in nearshore and coastal waters.
Aerial surveys for dolphins are conducted by NMFES and for manatees by FWRI, USGS, and
other entities.

o Shipboard surveys are used to determine abundance and distribution of oceanic cetaceans.
They are used also as a platform for satellite tagging to provide information on individual
ranging patterns; more sophisticated satellite tags also can provide information on diving
patterns and habitat use. Shipboard surveys and tagging of oceanic cetaceans are conducted
primarily by NMFES due to cost and infrastructure requirements, but surveys have also been
conducted independently by, or in collaboration with, academic institutions and non-
governmental organizations.

o Remote biopsy samples collected as part of nearshore and offshore vessel-based surveys can
provide information on stock structure, contaminants, diet (stable isotopes), and
reproductive status (sex, hormones, etc.).

o Acoustic recordings of vocalizing cetaceans can be used to complement visual observations
on shipboard surveys using towed arrays. Fixed acoustic arrays (i.e., acoustic buoys) can
provide continuous detections of vocalizing cetaceans in a limited spatial area to determine
presence and distribution; they also can be used to determine densities of animals if other
species-specific information exists (such as group size and call rates). Acoustic data are

! Monitoring activities identified here generally involve the taking of marine mammals and therefore require permits or
other authorizations under the MMPA (for bottlenose dolphins and manatees) and the ESA (for manatees).
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obtained from fixed arrays deployed by academic institutions located in the Gulf and
elsewhere, and also by NMFS.

o Live-capture/release health assessments of dolphins and manatees are used to investigate
unusual mortality events and the effects of environmental stressors. Health assessments to
investigate sub-lethal effects on bottlenose dolphins from the Deepwater Horizon oil spill
were conducted at two oil-impacted sites in the Gulf (Barataria Bay and Mississippi Sound)
and at a long-term reference site in Sarasota Bay. Similar manatee health assessments have
been conducted in Florida waters. Health assessments are personnel- and resource-intensive
and typically involve collaborators from a large number of federal and state agencies and
private institutions in the Gulf and elsewhere.

o The NMFS Marine Mammal Health and Stranding Response Program oversees a national
volunteer network of trained responders and veterinarians who are authorized under the
MMPA to respond to, rescue, and rehabilitate live-stranded marine mammals and investigate
dead-stranded marine mammals. The information collected from stranded marine mammals
is used to assess marine mammal health and health trends; correlate health and trend data
with biological, physical, and chemical environmental parameters; and coordinate responses
to unusual mortality events. Stranding network members are located in each of the five Gulf
states” and are typically associated with non-governmental organizations, academic
institutions, and state agencies. NMFES provides administration, coordination, and data
management for the program.

o The Manatee Salvage and Necropsy Program at the Florida Fish and Wildlife Research
Institute (FWRI) supports efforts to salvage and necropsy Florida manatees throughout their
range, including animals that strand outside the state of Florida, and to identify and track
trends in manatee mortality.

o The U.S. Fish and Wildlife Service (FWS) and FWRI respond to calls about injured and
distressed manatees throughout the southeastern United States. As necessary, they engage in
ot coordinate capture and transport to three authorized zoo and aquarium hospitals in
Florida for rehabilitation and eventual release back into the wild through the Manatee
Rescue and Rehabilitation Partnership.

Coordination and resources

The Trustees face a considerable challenge in implementing restoration activities for marine
mammals in the face of data gaps and dispersed science capacity in the Gulf. Prioritizing data needs
and meeting those needs through expanded data collection and monitoring will require strong
leadership by the Trustees, Trustee Implementation Groups, and Individual Trustee Agencies. It will
also require long-term, consistently maintained collaborations with Gulf marine mammal stranding
network members, academics, not-for-profit organizations, educators, commercial and recreational
fishermen, the oil and gas industry, wildlife tour operators, state enforcement agencies, and the
public. Leadership from the agencies and organizations with prior experience collecting, analyzing,
maintaining, and using biological, environmental, and socioeconomic data is central to building the
collaborations needed to understand the status of, and address threats to, marine mammals.

2 http:/ /sero.nmfs.noaa.gov/protected_resources/matine_mammal_health_and_stranding_response_program/
mmstranding_organizations/index.html
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The Department of Commerce/NOAA and the Department of the Interior (DOI) are key
partners for marine mammal restoration and monitoring in the Gulf. Under the MMPA, NOAA’s
NMES has lead responsibility for research and management related to cetaceans and the Department
of the Interior’s FWS and USGS have lead responsibility for management and research (respectively)
related to manatees. As demonstrated by the thoroughness of the damage assessments conducted
after the oil spill, these agencies have significant expertise in designing and implementing population
surveys, collecting and analyzing biological samples, conducting health assessments, and analyzing
large data sets. They also have demonstrated leadership in coordinating with other public and private
researchers, establishing data collection standards, training field personnel, conducting outreach and
education programs, and maintaining and archiving data for broad access by other researchers and
the public. NMFES and FWS have responsibility under the MMPA for reviewing and issuing marine
mammal scientific research permits, stranding agreements, and incidental take authorizations, and
under the Endangered Species Act (ESA) for conducting consultations with other federal agencies
regarding actions that may affect endangered and threatened marine mammals and designated
critical habitat (including habitat restoration projects proposed by the Trustees). NMFS and FWS
also enforce the taking prohibitions of the MMPA and ESA in partnership with state natural
resource agencies.

The Commission is concerned that without additional staff resources over the timeframe
identified for restoration, these agencies will have limited ability to help guide and coordinate marine
mammal restoration and monitoring activities in the Gulf. Without such guidance and coordination,
other restoration partners in the Gulf’ may undertake monitoring activities that are not compatible
with, and do not build on, existing data collection and management programs. This would ultimately
limit the Trustees’ ability to evaluate the performance and long-term success of restoration activities.
Additional staff are needed also to prepare and review environmental compliance documents
required under NEPA and to conduct consultations and issue take authorizations as needed under
the ESA and MMPA. With additional staff, these agencies also could help leverage and coordinate
the broader suite of restoration resources available in the Gulf. Therefore, the Commission
recommends that NOAA and DOI, as Deepwater Horizon Trustees, dedicate additional long-term
staff to help guide and coordinate marine mammal restoration, monitoring, and environmental
compliance activities in the Gulf.

To assist the Trustees in its planning efforts, the Commission is enclosing the summary
report from the Gulf of Mexico Marine Mammal Research and Monitoring Meeting convened by
the Commission and several partners in April 2015. The objectives of the meeting were to identify
high priority marine mammal information needs for the next 5-15 years and to discuss existing and
emerging funding opportunities in the Gulf of Mexico. The report highlights what is known (and
not known) regarding marine mammal abundance, distribution, stock structure, habitat use, and
causes of mortality and morbidity. It also provides information that may be useful in mitigating
human impacts on marine mammals in the Gulf associated with oil and gas exploration and
development, commercial and recreational fishing, shipping, tourism, military operations, and
pollution.

3 Including, but not limited to, the RESTORE Act Ecosystem Restoration Council, the RESTORE Act Centers of
Excellence, the National Fish and Wildlife Foundation Gulf Envitonmental Benefit Fund, and the National Academy of
Sciences Gulf Research Program.
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The Commission hopes that information presented at the April meeting and summarized in
the report will assist the Trustees in their planning efforts and also help pave the way for additional
collaboration in the Gulf region. More information regarding the meeting, and PDF versions of the
presentations and posters, are available at: http://www.mmc.gov/gom/gom_meeting.shtml.

The Commission understands that the Trustees will be developing their implementation
strategy in more detail over the coming year. The Commission would welcome the opportunity to
contribute to those efforts in any capacity that the Trustees deem appropriate.

Sincerely,

Rebecca J. Lent, Ph.D.
Executive Director

Enclosure
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EXECUTIVE SUMMARY

On April 7-8, 2015, marine mammal scientists and managers working in the Gulf of Mexico met in New
Orleans, Louisiana, to discuss the state of marine mammal science in the Gulf. One hundred people
attended the meeting, with presentations and posters summarizing recent and ongoing projects in the
Gulf. Meeting participants also discussed existing and emerging funding opportunities, some of which
could be used to expand research, monitoring, and analytical capabilities to address priority information
needs for marine mammals in the Gulf.

This report is a summary of the presentations made at the meeting and ensuing discussions. The
appendices provide a list of posters presented at the meeting, descriptions of 53 recent and ongoing
marine mammal projects in the Gulf, as submitted by researchers themselves prior to the meeting, and
a list of meeting registrants.

Some of the more general observations made at the meeting include the following—

e The economies of states bordering the Gulf contribute significantly to the nation's gross domestic
product, but those economies depend to a considerable degree on a vibrant, healthy marine
environment with abundant living resources.

e Marine mammals are an important component of the Gulf ecosystem.

e Research and monitoring of marine mammals in the Gulf must address the information needs
arising from various legal mandates, including the Marine Mammal Protection Act, Endangered
Species Act, and National Environmental Policy Act.

e Better information on marine mammal abundance, distribution, habitat use, and behavior is
necessary if we are to mitigate the potential impacts of human activities in the Gulf, including those
associated with oil and gas exploration and development, commercial and recreational fishing,
shipping, military operations, tourism, and pollution.

e Standardized methods of collecting and archiving data, training in those methods, and improved
access to data are needed to support efforts aimed at assessing the individual and cumulative
impacts of human activities on marine mammals in the Gulf.

¢ Marine mammal models that account for environmental drivers and stressors at the individual,
population, and ecosystem level are needed.

e Restoration projects that may affect marine mammals, their habitat, and prey should include a
monitoring component to evaluate the effects of restoration activities on marine mammals.

e Several funding opportunities exist (or are in the planning stages) that could be used to expand
marine mammal restoration, research, monitoring, and analytical capabilities in the Gulf, but each
has specific focus areas and constraints.

e Recent trends in funding and publishing research require that data are made publicly available in a
timely manner after the completion of the project and that data are discoverable in an easily
accessible repository. This has not been a common practice for most marine mammal data and will
need to be addressed.

e A coordinated and collaborative approach to developing a Gulf-wide action plan would help ensure
that priority restoration, research, monitoring, and assessment needs for marine mammals are
identified, and that potential funds and research capacity are leveraged for maximum benefit.

The information presented and ideas expressed at the meeting and reflected in this report are intended
to help build a strong foundation for expanded marine mammal research and monitoring in the Gulf of
Mexico, and to better conserve and protect marine mammals that are a part of this complex, diverse,
and changing environment.
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INTRODUCTION AND MEETING OBJECTIVES
Vicki Cornish, Marine Mammal Commission

Numerous workshops and planning efforts have been conducted to review information on marine
mammals and identify and address gaps in knowledge regarding their conservation status and the
impacts of human activities in the northern Gulf of Mexico (Keller and James 1983, Tucker & Assoc.
1989, McKay et al. 1999, Mullin et al. 2007, NMFS 2008, MMC 2008). Those workshops and planning
efforts have helped to focus resources on research and monitoring® studies to meet the legal mandates
of the Marine Mammal Protection Act (MMPA), the Endangered Species Acton (ESA), and the National
Environmental Policy Act (NEPA) to protect, conserve, and promote the recovery of marine mammal
populations. Studies have included abundance and distribution surveys as well as relatively intense
research on certain species (e.g., sperm whales, manatees, and bottlenose dolphins). However, federal
funding for marine mammal stock assessment surveys and research has waned at the same time that
human activities in the northern Gulf (e.g., oil and gas development, commercial shipping, military
training, commercial and recreational fishing, and tourism) have increased.

The inadequacy of baseline information regarding
Gulf of Mexico marine mammals became apparent
during and after the 2010 Deepwater Horizon oil spill
(DWHOQOS). The explosion on BP's Deepwater Horizon
drilling platform off Venice, Louisiana, killed 11
workers and led to an oil spill of unprecedented
volume, spatial extent, and duration.? It also involved
response and clean-up efforts that may have
impacted marine mammals. The Qil Pollution Act of
1990 required federal, state, and tribal authorities to
conduct an assessment of injuries to natural
resources affected by the spill (known as a natural
resource damage assessment, or NRDA). However,
the assessment of injuries to marine mammals has been hampered by the paucity of pre-spill baseline
information on the status and health of marine mammals in the Gulf. Considerable research and
monitoring was initiated during and after the spill. However, understanding its full impact on marine
mammals and other living marine resources will continue to be challenging.

Pantropical spotted dolphin (Stenella attenuata)
(Credit: NMFS)

Fortunately, funding that is becoming available for restoration of the Gulf, post-DWHOS, could provide
significant opportunities to increase basic scientific information on marine mammals and also obtain
information needed to restore injured populations. In addition, the need to understand and minimize
the effects of oil and gas exploration on marine mammals in the northern Gulf has prompted the Bureau
of Ocean Energy Management (BOEM) to begin development of a long-term monitoring plan® to
increase knowledge of marine mammals and the potential impacts related to energy exploration
activities. However, it is incumbent on marine mammal scientists and managers working in the Gulf to
identify research and monitoring priorities that meet pressing conservation needs for Gulf marine

! For the purpose of this report, research refers to the application of scientific methods to investigate, confirm, or revise
theories or hypotheses regarding the relationships among various phenomena; monitoring refers to observations conducted
over an extended period of time without intent to alter or affect what is being observed. In some cases, these terms may be
used interchangeably.

2 http://www.restorethegulf.gov/coast-guard-response/response

? http://www.gpo.gov/fdsys/pkg/FR-2014-11-07/pdf/2014-26520.pdf
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mammals and also how those priorities align with funding opportunities. Many of these opportunities
focus on multi-disciplinary, multi-species studies, and will require investigators to work across disciplines
to better understand threats to marine mammals and promote a more resilient Gulf ecosystem.

Considering the need to expand research and monitoring efforts for Gulf marine mammals and the
potential opportunities presented by increased Gulf restoration-related funding, the Marine Mammal
Commission (MMC) and several other partners convened the Gulf of Mexico Marine Mammal Research
and Monitoring Meeting in New Orleans, Louisiana on 7-8 April 2015, at the Astor Crowne Plaza.

The objectives of the meeting were to—

e Provide an overview of marine mammal stocks and human activities that might affect them

e Review marine mammal research and monitoring programs

e |dentify potential funding sources/opportunities for marine mammal research and monitoring

e Identify high-priority information needs for the next 5-15 years, and

e Discuss options for collaborations to facilitate long-term planning, information sharing, and capacity
building.

Four years ago, the MMC outlined its priorities for marine mammal research in the Gulf in the form of a
Statement of Research Needs (MMC 2011). That statement was informed by input from several federal
agencies working in the Gulf and was submitted to Congress as an independent MMC document. It was
the MMC's expectation that its Statement of Research Needs would help drive research efforts directed
at Gulf marine mammals in light of ongoing injury assessments and restoration planning associated with
the NRDA process. Although we have seen increased research and monitoring efforts on marine
mammals since the spill, it is clear that more can and should be done, especially across disciplines.

Meeting Participants and Research Focal Areas

One hundred people with a diverse array of
affiliations (Figure 1)* participated in the meeting
(see Appendix C for a list of all registrants). There
were 28 oral presentations and 20 poster
presentations. Summaries of the oral
presentations are provided in the main body of
this report; poster presentations are listed in
Appendix A.

Education

Private research
Consultant

State government
Federal government
Industry

Independent

Not-for-profit organization

University

Prior to the meeting, the Steering Committee
requested that meeting participants provide
descriptions of up to three marine mammal- Figure 1: Meeting registrants, by affiliation (n=121)
related projects or programs for which they

serve(d) as Principal Investigators (Pls). The Steering Committee received 53 project descriptions from
35 Pls. The project descriptions are provided in Appendix B of this report.

0% 10% 20% 30% 40%

* The chart represents responses from 121 registrants, 98 of whom attended the meeting, 23 did not; 1 entry was a duplicate.
The figure does not include responses from 3 late registrants.
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Figures 2, 3, and 4 summarize
the types of information
Spinner dolphin k
sperm whale provided by the Pls on focal
Short-finned pilot whale species, focal habitats, and
Rough-toothed dolphin research objectives.

Striped dolphin

Risso's dolphin

Pantropical spotted dolphin
Manatee

Killer whale

Gervais' beaked whale
Dwarf sperm whale
Cuvier's beaked whale
Bryde's whale

Bottlenose dolphin
Blainville's beaked whale

Atlantic spotted dolphin

All Gulf of Mexico marine mammals
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Figure 2: Focal species - Percent of responses (n=51)

All habitats
Offshore/pelagic waters
Nearshore/coastal waters
Bays/sounds/estuaries

Rivers/inland waters

0% 10% 20% 30% 40% 50% 60% 70% 80%

Figure 3: Focal ha