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injury assessment of any biological communities discovered through the course of execution of
this plan may be pursued in subsequent cooperative work plans.

This plan describes the use of two underwater reconnaissance systems that will be used in
parallel. The primary objective for the cruise will be the use of the Sentry AUV at prioritized
sites to confirm the presence of hard ground and associated biological communities. The use of
the TowCam is an additional tool to be used in a complementary manner to the AUV to meet and
support this objective. Using these two systems together will allow for more efficient
identification of potential hard ground biological communities. For example, the use of the
TowCam will allow the survey team to preview some larger sites before deciding where to
deploy the Sentry over larger features. Similarly, while the Sentry is in the water, the TowCam
may also be used to examine close-by features that may be near to the prioritized sites. Finally,
if longer, linear features are found, use of TowCam may be warranted for a rapid assessment so
that the Sentry can focus on the areas more appropriate for survey by AUV. Below, we describe
the objectives for the work proposed in this plan. The Methodologies section below describes in
greater detail the use of the proposed survey systems.

1.2.1 Site Selection

Initial site selection is designed to identify the sites with the highest potential for containing
exposed hard-grounds and associated megafaunal coral or chemosynthetic seep communities.
Prioritized sites will then be targeted for the subsequent field survey using the AUV and digital
towed imaging systems (see “site selection” section, below).

1.2.2 AUV Multibeam Bathymetric Survey

The field survey will utilize the National Deep Submergence Facility’s autonomous underwater
vehicle (AUV) Sentry, operated by Woods Hole Oceanographic Institution (WHOI), to produce
fine-scale bathymetric maps of the seatloor at the selected sites. These maps can be used to
identify topographic features on the scale of a meter that may be associated with hard-grounds
and, hence, further narrow the areas needed to be surveyed.

1.2.3 AUYV Photo Survey

Building on AUV-acquired high-resolution maps, Senfry will also be deployed to conduct down-
looking photo-surveys in gridded patterns nearer the seafloor (typically Sm off-bottom). The
photographic images of the seafloor will be collected using a high dynamic range, downward-
looking digital still camera, which will enable positive identification of hard-ground megafaunal
communities. Although the primary objective of the survey is to identify the presence of
megafaunal communities, the system may collect pictures of sufficient resolution to understand
the health of corals or other major faunal components.

1.2.4 Towed Camera Survey

The Woods Hole Towed Digital Camera System (7owCam) is an internally recording, digital,
deep-sea camera system, with co-registered CTD sensor and altimeter that can provide accurate
depth and altitude for each image, that is operated from a vessel’s standard CTD winch and
0.322" conducting cable (see later). The 7owCam captures images that are recorded on board the
vehicle and downloaded for analysis upon return to the ship. Those data can then be used to
directly observe hard-ground megafauna and/or to plan the course of action for subsequent AUV
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surveys. Although nearly all of the time that the Sentry batteries will be charging will be used to
transit between sites, the 7owCam will allow for seafloor investigations and reconnaissance
between Sentry AUV dives or when the AUV batteries are recharging and additional transit is not
needed. In addition, as noted above, when appropriate and logistically feasible, the TowCam
will be used in adjacent areas (within about 0.5-2 miles’ range from the AUV) during Sentry
operations.

1.2.5 Evaluation of Site Selection Success

A final objective of the work described in this plan is to collect information on the accuracy of
the site selection process. Although at this time we do not anticipate any formal statistical
evaluation of the predictive ability of specific factors used in site selection, confirmation of the
presence or absence of biological communities on targeted hard ground sites will aid in our
understanding of which of these factors are most relevant for targeting potential future site
selection.

2.0 Methodology

Below is a narrative with details of the study area, methods, limitations and reasonable
expectations for this project, and deliverables that the Trustees and BP will receive from this
project.

2.1  Study Area

Through interpretation of 3D seismic data, the Bureau of Ocean Energy Management, Research
and Enforcement (BOEMRE) reports there are approximately 200 potential hard-ground sites
within about 15 nm of the spill. Seventeen of these targets were identified and surveyed using a
drift camera during the Recon I - Drift Camera cruise and a previously planned non-NRDA
BOEMRE/NOAA research cruise aboard the NOAA Ship Ron Brown. A Deepwater Benthic
Communities TWG team, including a representative from BP, reviewed the results of the Recon [
- Drift Camera cruise and identified several additional targets as potential hard-ground sites in
the area to survey. Our highest priority will be sites within 25 km of the spill site in all
directions. Our site sampling strategy is to target those closest first and then work out from the
DWH site with an emphasis on sites projected to be most likely to have been exposed to
deepwater oil based on currently available data and NOA A models.

The research team will follow a protocol developed for previous MMS/NOAA projects (Chemo-
Il and Lophelia-II; see Brooks et al. 2008). Dr. Charles Fisher will be Project Manager of the
effort with a team that has worked together in the past as part of previous and on-going
MMS/NOAA chemosynthetic and hard-ground coral explorations along the northern Gulf
margin. This project will require collaboration and cooperation between NOAA, BOEMRE, BP
and its representatives, and the NRDA Water Column Technical Working Group.

2.2 Site Selection

A meeting of members of the Deepwater Benthic Communities TWG and other relevant experts
was convened in New Orleans, Louisiana on September 22 and 23, 2010, before the Recon I -
Drift Camera Cruise, and a follow-up meeting was held on December 1, following the cruise.
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These meetings reviewed available water column data and NOAA modeling projections and
developed site proposals that were presented to the full TWG. Although 17 sites were surveyed
by drift camera on the Recon I -Drift Camera Cruise, and one by remotely operated vehicle
(ROV) on the BOEMRE/NOAA Ron Brown cruise, additional portions of many of the larger
features and nearby features remain to be surveyed. As noted above, Appendix 1 includes a
summary description of the 17 sites surveyed during the Recon I -Drift Camera Cruise.

On April 20, 2011, a meeting was held to identify potential additional sites for the current
proposed cruise and to prioritize sites for the proposed bathymetry work during the first leg of
the cruise. Representatives from BP and the Water Column TWG were present at the meeting
held at the BOEMRE office in New Orleans. Prior to the meeting, a total of 45 sites were
proposed for consideration at the meeting. The area near the spill site may be the most likely
deepwater area to have been exposed to deepwater oil and dispersants or any indirect adverse
effects of these contaminants. This area is within the predicted path of oil movement in any
direction, based on subsurface trajectory modeling. It includes the portion within 9 km of the
wellhead where sediment PAH concentrations were above average reference levels (OSAT
2010). Additional sites greater than 25 km from the well-head and underlying the predicted
southwest-trending subsurface dispersed hydrocarbons, based on subsurface trajectory modelling
and qualitative information provided in the December, 2010 Operational Science Advisory Team
(OSAT) report were also be included as potential sites A map of the study area and proposed
sites is included below in Exhibit 1. Sites are listed in tabular form in Appendix 2.

In advance of the meeting on April 20" it was noted that there is some geographical overlap
between the Response-led BP Abandonment AUV Survey and work proposed in this plan. As a
result, the site selection team utilized data and information from the former for planning and the
site selection purposes. For sites within the area of the BP Abandonment AUV Survey it was
decided to use BP bathymetry and side scan maps as the primary tool for selection of sites for
photo survey by Sentry or TowCam, rather than duplicate the bathymetric mapping effort within
this region. Much of this data was transferred to the science team at the meeting, additional
extant side-scan maps were transferred on April 21 and 22, and additional data and maps are
planned to be transferred before the start of the second leg of the cruise.

After taking into consideration priorities for site selection, selection criteria, and bathymetry data
received to date from the BP Abandonment AUV Survey, the following sites were selected for
bathymetric analyses during the first leg of the cruise:

e 10 locations (sometimes consisting of more than one “site”) ranked as higher priority;

e 10 others categorized as lower priority, backup for a higher priority site, or a small site
best surveyed by TowCam; and

e three others that were not eliminated but ranked as lower priority because of their
location near other known sites or in relatively shallow depth. (Appendix 3).

Selection criteria for these sites is described in greater detail below.

e Sites were first identified based on the likelihood of finding hardgrounds on the sea floor.
This was done by examination of 3D seismic maps looking at both reflectivity patterns
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and evidence for past or present conduits for fluid flow that would have produced the
conditions for hard ground formation.

Consideration was given to the fact that reflectivity is often obscured by steep slopes.
Only sites considered to have a good potential to host hardgrounds were proposed.
Consideration was given to the larger scale surrounding bathymetry, with priority placed
on features that occur on slopes or include local topographic highs, since such topography
is more likely to support filter feeding organisms like corals.

The final criterion was depth. Sites between 600 and 2400 meters were selected for this
survey with priority given to sites between 800 and 1600 meters depth.
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