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1 INTRODUCTION

The affected environment descriptions in Chapter 4 of this Programmatic Environmental
Impact Statement (EIS) succinctly describe and summarize the existing environment of the Area of
Interest (AOI) (Figure E-1) in sufficient yet concentrated detail necessary to support the impact
analysis of the alternatives. The succinct descriptions avoid an encyclopedic Programmatic EIS and
promote an analytic approach to the document. This appendix provides expanded, more
comprehensive information, including additional details regarding the affected environment
resources, and was indirectly considered during the preparation of this Programmatic EIS.

As described in Chapter 4.1.1 and shown in Table 4.1-2 of this Programmatic EIS,
preliminary screening was conducted to identify the resources at risk of impact from the proposed
and anticipated geological and geophysical (G&G) activities in the Gulf of Mexico (GOM). Screening
allows for completion of a focused impact analysis by eliminating (from detailed analysis) resources
with no potential for adverse or significant impact. This approach focuses the analysis on the
resources at greatest risk for impact, which resulted in the identification of 12 resources carried
forward for detailed analysis. The comprehensive affected environment information for those
12 resources is provided in Sections 2 through 13. To further describe the environmental setting,
affected environment descriptions for additional resources (those that did not receive a detailed
impact analysis) are provided in Sections 14 through 21.

In February 2016, the Final PDARP/PEIS was released (Deepwater Horizon Natural
Resource Damage Assessment Trustees, 2016). The PDARP/PEIS considers programmatic
alternatives to restore natural resources, ecological services, and recreational use services
damaged or lost because of the 2010 Deepwater Horizon explosion, oil spill, and response
(including the sinking of the drilling unit), oil spill, and response. The PDARP/PEIS includes an
assessment of “injury” to natural resources resulting from the Deepwater Horizon explosion, oil spill,
and response. Resources screened out of the impact analysis (Sections 14 through 21) have
summarized information therein.



Figure E-1.

Geographic Boundary of the Gulf of Mexico G&G Programmatic EIS Area of Interest.
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2 MARINE MAMMALS

Chapter 4.2.1 of this Programmatic EIS provides the succinct description of the affected
environment for marine mammals in sufficient detail to support the impact analyses. Mammals
potentially occurring in the AOI are listed and described in Table 4.2-1 of this Programmatic EIS.
The following descriptions provide additional information on marine mammal life histories.
Information from the Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage
Assessment Trusstees, 2016) is included below where appropriate. Information on each species is
separated into the following subsections: population; distribution and abundance; habitat; behavior;
vocalization and hearing; threats; and status.

2.1 CETACEANS — MYSTICETES
2.1.1 Bryde’s Whale

Bryde’s whales (Balaenoptera edeni) are large animals (considered medium-sized for
balaenopterids) with a sleek body that is dark gray in color and white on the ventral side (USDOC,
NMFS, 2015a). They can reach lengths ranging from 13 to 16.5 meters (m) (43 to 54 feet [ft]) and
weigh up to approximately 40,000 kilograms (kg) (90,000 pounds [Ib]). Males are usually slightly
smaller than females.

2.1.1.1 Population

The species complex includes one species, Balaenoptera edeni (Bryde’s whale), that occurs
in the Pacific, Indian, and Atlantic Oceans between approximately 40° N. and 40° S. latitude, and
two subspecies that occur within the Indian and Pacific Oceans: B. e. edeni (Eden’s whale) and
B. e. brydei (offshore Bryde’s whale) (Committee on Taxonomy, 2013). For management purposes,
Bryde’s whales inhabiting U.S. waters have been divided into three stocks: the Eastern Tropical
Pacific stock; Hawaiian stock; and Northern GOM stock (USDOC, NMFS, 2015a). It is possible that
Bryde’s whales found in the GOM may represent a resident stock (Schmidly, 1981; Leatherwood
and Reeves, 1983); however, no information on stock differentiation is available. Rosel and Wilcox,
(2014) characterized genetic diversity and phylogenetic relationships of GOM resident whales to
other members of the Bryde’'s whale complex. Their low abundance in the region was consistent
with extremely low levels of genetic diversity found in both mitochondrial deoxyribonucleic acid
(DNA) and nuclear genomes, and places these whales at risk from decreased fitness and
evolutionary potential, and demographic stochasticity (Rosel and Reeves, 2000). The high level of
genetic divergence of GOM Bryde’s whales, when compared with the two recognized Bryde’s whale
subspecies (B. e. edeni and B. e. brydei) and other balaenopterids, suggests that they have been
isolated for a relatively long period of time. The combination of low genetic diversity, low population
size, restricted distribution, and multiple potential sources for human-induced mortality elevates the
level of concern for this population (Rosel and Wilcox, 2014).
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2.1.1.2 Distribution and Abundance

Bryde’'s whales are distributed globally in tropical and subtropical waters of the world
(Omura, 1959; Kato, 2002). In the western Atlantic Ocean, Bryde’s whales are reported to occur in
waters with average temperatures of 16.3 degrees Celcuis (°C) (61.3 degrees Farenheit [°F]) from
the southeastern U.S. and the southern West Indies to Brazil, or roughly between 40° N. and 40° S.
latitude (Leatherwood and Reeves, 1983; Kato, 2002). Bryde’s whales occur in coastal and pelagic
waters and often are sighted in shelf break waters or near topographic features such as the De Soto
Canyon or Florida Escarpment in the GOM (Mullin et al., 1994; Davis et al., 2000). Figure 4.2-3 of
this Programmatic EIS shows the distribution of Bryde’s whale sightings in the AOIl. The Bryde’s
whale is considered the most common mysticete in the GOM and appears to occur in the GOM year-
round (Wirsig et al., 2000), although only rarely.

The CetMap abundance estimate for GOM Bryde’'s whales is 44 individuals (Roberts et al.,
2016). Similarly, from the National Marine Fisheries Service’s (NMFS) Stock Assessment Report’s
(SAR) data, the best current abundance estimate available for northern GOM Bryde’s whales is
33 individuals (coefficient of variation [CV] = 1.07). This estimate was based on results from a
summer 2009 oceanic survey covering waters from the 200-m (168-ft) isobath to the seaward extent
of the U.S. Exclusive Economic Zone (Waring et al., 2016). Historically, the estimate from surveys
within oceanic waters was 35 individuals (CV = 1.10) between 1991 and 1994 (Hansen et al., 1995),
40 individuals (CV = 0.61) between 1996 and 2001 (Mullin and Fulling, 2004), and 15 individuals
(CV = 1.98) between 2003 and 2004 (Mullin, 2007).

2.1.1.3 Habitat

Shipboard and aerial surveys conducted by NMFS in oceanic waters of the northern GOM at
various times throughout all seasons only observed Bryde’'s whales between the 100- and 300-m
(328- and 984-ft) isobaths (maximum depth, 302 m [991 fi]; in the eastern GOM from south of
Pensacola (head of De Soto Canyon) to northwest of Tampa Bay, Florida (Maze-Foley and Mullin,
2006; Waring et al., 2013; Rosel and Wilcox, 2014). Additionally, Rice et al. (2014) recorded sounds
associated with Bryde’s whales from several autonomous recording units deployed south of Panama
City, Florida, from June through October 2010. An area has been designated as a Biologically
Important Area for GOM Bryde’s whales, based on extensive expert review and synthesis of
published and unpublished information (LaBrecque et al., 2015).

2.1.1.4 Behavior

Bryde’s whales typically are seen alone or in pairs (Tershy, 1992) but have been observed in
groups of up to 10 individuals (Miyazaki and Wada, 1978). In the GOM, they occur alone or in
groups of up to seven individuals (Mullin and Hoggard, 2000). Bryde’s whales have been recorded
swimming at speeds of 10.8 knots (kn) (12.4 miles per hour [mph]) (Cummings, 1985) with dives
lasting as long as 20 minutes; dive depths are not known. Bryde’s whales feed primarily on
euphausiids, copepods, and schooling fish such as sardines, herring, pilchard, and mackerel (Best,
1960; Nemoto and Kawamura, 1977; Cummings, 1985; Tershy, 1992; Tershy et al., 1993).
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2.1.1.5 Hearing and Vocalizations

Bryde’s whales are classified within the low-frequency, cetacean functional, marine mammal
hearing group (7 hertz [Hz] to 30 kilohertz [kHZz]) (Au et al., 2006; Lucifredi and Stein, 2007; Southall
et al., 2007; Ketten and Mountain, 2009; Tubelli et al., 2012). There is no direct measurement of
auditory threshold for Bryde’s whales (Ketten, 2000; Thewissen, 2002). They are known to produce
a variety of low-frequency sounds in the 20- to 900-Hz band (Cummings, 1985; Edds et al., 1993;
Oleson et al., 2003). A pulsed moan has been recorded in frequencies ranging from 100 to 900 Hz.
Oleson et al. (2003) reported call types with a fundamental frequency below 60 Hz. These lower
frequency call types have been recorded from Bryde's whales in the Caribbean, eastern tropical
Pacific, and off the coast of New Zealand. Calves produce discrete pulses at 700 to 900 Hz (Edds
etal., 1993). The function of these sounds is unknown, but it is assumed to be used for
communication. Source levels (SLs) range between 152 and 174 decibles relative to one
micropascal (dB re 1 yPa) at 1 m (Frankel, 2002).

2.1.1.6 Threats

Annual human-caused mortality and serious injury is unknown for the Northern GOM stock of
Bryde’s whales. There is no documented mortality or serious injury associated with commercial
fishing. In 2009, there was one known Bryde’s whale mortality as a result of a ship strike (Waring
etal., 2016). The species is currently hunted outside the U.S. (Japanese whalers) and artisanal
whalers have hunted and taken Bryde’s whales off the coasts of Indonesia and the Philippines. The
Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage Assessment Trustees, 2016)
quantified the impacts from the 2010 Deepwater Horizon oil spill on Bryde’'s whales. “Forty-eight
percent of Bryde's whale habitat was impacted by Deepwater Horizon oil and an estimated
17 percent of the species declined, 22 percent of reproductive females experienced reproductive
failure, and 18 percent of the population likely suffered adverse health effects due to the spill”
(Federal Register, 2016a). Due to their already small population size, Bryde’s whales are highly
susceptible to any threats that can reduce productivity and resiliency to perterbations.

2.1.1.7 Status

The Bryde’s whale is currently protected under the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES) as well as the Marine Mammal Protection Act
(MMPA) and is classified as data deficient by the International Union for Conservation of Nature
(IUCN). In 2014, the Natural Resources Defense Council (NRDC) petitioned the Secretary of
Commerce, through NMFS, to list the GOM population of the Bryde’s whale as an endangered
species and to designate critical habitat to ensure its recovery pursuant to Section 4(b) of the
Endangered Species Act (ESA). In the petition, it is argued that the Bryde's whale in the GOM is
significant because of its unique genetic characteristics, its behavior and morphology, and because it
is the only resident baleen whale population in the GOM (NRDC, 2014). The genetic differentiation
of the GOM Bryde's whale makes it evolutionarily significant (Rosel and Wilcox, 2014). Based on
criteria specified in 50 CFR § 424.14(b)(2), the petition cited the following threats as contributing to
the present or threatened destruction, modification, or curtailment of habitat or range of the GOM
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Bryde's whale: ship strikes; acoustic impacts; oil spills; other toxic chemicals; ocean acidification;
entanglement in fishing gear; and trophic impacts due to overfishing. On December 8, 2016, NMFS
announced a 12-month finding on a petition to list the GOM Bryde’s whale (Balaenoptera edeni) and
proposed that it be listed as endangered under the ESA (Federal Register, 2016a). If NOAA issues
a final rule listing the Bryde’s whale as endangered, the species will receive additional protections
and federal agencies will be required to consult under Section 7 for Federal actions that may affect
the species.

The current status of Bryde’'s whales in the northern GOM, relative to its optimum
sustainable population (OSP), is unknown. There are insufficient data to determine the population
trends for this stock. Total human-caused mortality and serious injury for this stock is not known;
however, one human-caused mortality suggestive of a ship strike was documented in 2009.
Population modeling from the Final PDARP/PEIS (Deepwater Horizon Natural Resource Damage
Assessment Trustees, 2016) indicates that the ability of the GOM population to recover from the
Deepwater Horizon explosion, oil spill, and response is unknown.

2.2 CETACEANS — ODONTOCETES
2.2.1 Sperm Whale

The sperm whale (Physeter macrocephalus) is the largest odontocete, with adult lengths
ranging from 12 to 18 m (40 to 60 ft). Sperm whales also are the most sexually dimorphic whale in
terms of body length and weight, with adult males being up to approximately 50 percent larger than
females (Whitehead, 2002; Jefferson et al., 2008). Sperm whales are mostly dark gray, though
some individuals have white patches on the ventral side, with an extremely large head that takes up
approximately one-third of its total body length. The most distinctive feature of the sperm whale is
this massive head and specialized nasal complex, which functions as a pneumatic sound generator
(Madsen et al., 2002).

2.2.1.1 Population

There is no clear understanding of the global population structure of sperm whales
(Dufault et al., 1999). Recent ocean-wide genetic studies indicate low, but statistically significant,
genetic diversity and no clear geographic structure, but strong differentiation between social groups
(Lyrholm et al.,, 1996; Lyrholm and Gyllensten, 1998; Lyrholm et al., 1999). Sperm whale
populations appear to be structured socially at the clan level rather than geographically (Whitehead,
2003; Whitehead et al., 2008).

The International Whaling Commission currently recognizes four sperm whale stocks: North
Atlantic, North Pacific, northern Indian Ocean, and Southern Hemisphere (Reeves and Whitehead,
1997; Dufault et al.,, 1999). Genetic studies indicate that movements of both sexes through
expanses of ocean basins are common, and that males, but not females, often breed in different
ocean basins than the ones in which they were born (Whitehead, 2003). Matrilinear groups in the
eastern Pacific share nuclear DNA within broader clans, but North Atlantic matrilinear groups do not



Gulf of Mexico G&G Activities Programmatic EIS E-7

share this genetic heritage (Whitehead et al., 2012). Genetic studies of GOM sperm whales found
significant genetic differentiation in matrilineally inherited mitochondrial DNA among whales
examined from the northern GOM and animals examined from the western North Atlantic Ocean,
North Sea, and Mediterranean Sea. However, similar comparisons of biparentally inherited nuclear
DNA showed no significant difference between GOM whales and whales from the other areas of the
North Atlantic. The overall results from these studies indicate that some mature m